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 Abstract

 Objectives: To evaluate the predictive factors 

of outcome in patients with neuronal surface anti-

body-mediated autoimmune encephalitis.

 Materials and Methods: Retrospective study 

of patients with neuronal surface antibody-mediated 

autoimmune encephalitis in a tertiary referral neu-

rological center. The clinical characteristics and 

predictors of outcome were determined.

 Results: A total of 54 patients whose diagnosis 

was neuronal surface antibody-mediated autoim-

mune encephalitis were evaluated. These included 

31 patients with anti-NMDAR encephalitis, 13 pa-

tients with anti-LGI1 encephalitis and 10 patients 

with anti-GABA-B encephalitis. In patients with 

anti-NMDAR encephalitis, neuropsychiatric symp-

toms and movement disorders were predominate 

features that were found in 82.9% and 65.7% of 

patients, respectively. Cognitive impairment and 

seizures were predominate features in both patients 

with anti-LGI1 (71.4% and 42.9%, respectively) and 

anti-GABA-B encephalitis (both 60.0%). The me-

dian time from onset to treatment was 25 days (IQR 

19.0-38.2). Five patients relapsed, including 4 with 

anti-NMDA and 1 with anti-LGI1 encephalitis. The 

patients with favorable outcomes were identified in 

75.9% of cases (mRS 0-2). The predictive factor 

associated with non-favorable outcome in the mul-

tiple logistic regression analysis was complication 

during admission (OR 4.46, CI 1.01-19.81).

 Conclusion: Neuronal surface antibody-medi-

ated autoimmune encephalitis usually presents with 

a classic clinical presentation according to the type 

of antibody. The prevention of complications during 

hospitalization influences patient outcomes.
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Introduction

 The discovery of neuronal antibodies, espe-

cially antibodies against extracellular epitopes of 

the cell-surface, lead to improvement in patient 

diagnosis and treatment outcomes1-4. The well-

characterized autoantibodies in this group include 

those against the anti-N-methyl-D-aspartate recep-

tor (NMDAR), voltage-gated potassium channels 

(VGKC, leucine-rich glioma inactivated 1(LGI1), 

contactin associated protein like 2 (CASPR2)), 

gamma-aminobutyric acid B (GABA-B) and amino3 

hydroxy 5 methyl 4 isoxazole  propionic acid recep-

tor (AMPAR). There is evidence to support the use 

of immunotherapies to yield beneficial functional 

outcomes5-13. Factors associated with good out-

comes include earlier time of treatment5,7,14, lower 

severity of disease6,12, and initiation of second-line 

treatment in patients who did not respond to first-line 

treatment5. Moreover, factors affecting non-favora-

ble outcomes include ICU admission5, complication 

during admission15,16, presence of malignancy10 and 

disease relapse 8,9.  

 In this study, we retrospectively reviewed pa-

tients whose diagnosis was neuronal surface anti-

body-mediated autoimmune encephalitis in a ter-

tiary referral neurological center and analyzed the 

outcome of patients as well as explored the predic-

tive factors associated with patient outcome. 

Methods 

 We retrospectively reviewed the medical re-

cords between January 1st, 2011 and December 

31st, 2016 in the Prasat Neurological Institute, a 

tertiary referral neurological center in Thailand. 

Autoimmune encephalitis was diagnosed in patients 

who presented with acute to subacute cognitive 

dysfunction, seizure, and neuropsychiatric symp-

toms and was confirmed by the presence of autoan-

tibodies in CSF and/or serum.

 For antibody testing, serum and CSF screening 

for autoantibodies were done by using mouse 

brains, cerebellums, guts, and kidneys postfixed 

with 10% formalin. The positive result was confirmed 

by using cellbased assays in the form of biochips 

(Euroimmun, Lübeck, Germany). The stained slide 

and biochips were examined under a fluorescence 

microscope (Olympus Microscope Digital Camera, 

DP72). The patient’s demographics, age of onset, 

clinical features, duration of admission and treat-

ment course, CSF analysis, brain MRI, EEG findings, 

presence of tumor, and treatment, as well as any 

medically comorbid disease and autoimmune un-

derlying disease, were recorded. The clinical out-

come in terms of modified Rankin score (mRS) was 

evaluated at 12 months to ensure adequate time of 

follow-up. The patients were divided into two groups 

including patients with mRS 0-2, defined as favora-

ble outcome, and patients with mRS 3-6, defined as 

non-favorable outcome. The prognostic factors for 

non-favorable outcome were evaluated in this study. 

This study was approved by the Medical Ethics 

Review committee of the Prasat Neurological Insti-

tute.

Statistical analysis

 The frequencies of the symptoms are reported 

as percentages. The demographic characteristics 

are reported as medians. The clinical variables were 

compared between the patients with favorable and 
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non-favorable outcomes using a χ2 test for fre-

quency comparisons and the Mann-Whitney test for 

mean comparisons. The variables that were signifi-

cant in the bivariate comparisons at p<0.1 were 

included in a logistic regression model to assess 

the adjusted association of the variables that 

seemed predictive. The cut-off for statistical signifi-

cance was p<0.05.

Results

 Patient data, clinical course, investigation and 

treatment (Table 1)

 Retrospective reviews of the medical records 

found 54 patients with a diagnosis of antibody-

positive autoimmune encephalitis, including 31 

patients with anti-NMDA encephalitis, 13 patients 

with anti-LGI1 encephalitis and 10 patients with 

GABA-B encephalitis. The demographic data are 

demonstrated in table 1. The median age of onset 

was 33 years (IQR17.8-53.3). Prodromal symptoms 

were present in 30% of our cohorts. In anti-NMDAR 

encephalitis, the main presentation was neuropsy-

chiatric symptoms (87.1%). The presence of cogni-

tive impairment was notable in both anti-LGI1 en-

cephalitis (76.9%) and anti-GABA-B encephalitis 

(60%). SIADH and seizures of a specific subtype 

called facio-brachial dystonic seizure were fre-

quently found in anti-LGI1 encephalitis (46.2% and 

30.8%, respectively). Seizure was a common clini-

cal syndrome in both groups of patients with anti-

GABA-B encephalitis (60%). Abnormal MRI was 

found in only 56.9% of the patients. Abnormal EEG 

was found in 94.4% of the patients. The most com-

mon EEG abnormality was diffuse slow (66.7%). 

CSF pleocytosis was observed only 35.3% of the 

time, which primarily was mildly elevated (25.5% 

with 5-50 cells/dl). No patients in this study had CSF 

hypoglycorrhachia. A tumor association was found 

in only 4 (7.4%) patients, including two patients in 

the anti-LGI1 encephalitis group (breast cancer and 

colon cancer) and one patient in the anti-GABA-B 

encephalitis group (pancreatic carcinoma). The 

ovarian teratoma was found in only one case in the 

anti-NMDAR encephalitis (3.2%) group. All the 

patients received first-line therapy (intravenous 

pulse methylprednisolone and/or plasmapheresis). 

The median time from onset to treatment was 25 

days (IQR 19.0-38.2). Only three patients in the 

anti-NMDAR encephalitis group were treated with 

second-line therapy, which was pulse high-dose IV 

cyclophosphamide due to non-response to the first-

line therapy. The median time to cyclophosphamide 

treatment was 77 days (IQR 55.0-205 day). Five 

patients relapsed, including four with anti-NMDAR 

and one with anti-LGI1 encephalitis. Forty patients 

(74.1%) were admitted to the intensive care unit. 

The complications along the clinical course were 

urinary tract infections (16.7%), pneumonia (24.1%), 

and pressure sores (1.9%).
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Table 1: Clinical course, investigation and treatment

Anti-NMDAR
(n=31)

Anti-LGI1
(n=13)

Anti-GABA-B
(n=10)

Total
(n=54)

Age of onset, median, years 19.0 
(IQR 15.0-31.0)

57.0 
(IQR 49.0-66.5)

55.5 
(IQR 40.3-61.8)

33.0
(IQR 17.8-53.3)

Gender, no. (%)
Male
Female

12 (38.1)
19 (61.3)

8 (61.5)
5 (38.5)

6 (60.0)
4 (40.0)

26 (48.1)
28 (51.9)

Underlying disease, no. (%)
-medical comorbidity
-autoimmune disease

5 (16.1)
2 (6.5%)

9 (69.2)
0

5 (50.0)
0

25 (37.9)
2 (3.0)

Clinical presentation

Prodromal symptoms, no. (%) 13 (41.9) 3 (23.1) 0 16 (29.6)

Clinical symptoms at presentation, no. (%) 
Cognitive impairment
Behavioral and neuropsychiatric symptoms
Movement disorder
Seizures
- status epilepticus
- facio-brachial dystonic seizure
Sleep problems
Alteration of consciousness
- drowsiness
- stupor
Autonomic dysfunction
SIADH

15 (48.4)
27 (87.1)
22 (71.0)
16 (51.1)

15 (48.4)

10 (32.3)
1 (3.2)

13 (41.9)
0

10 (76.9)
3 (23.1)
2 (15.4)
6 (46.2)

4 (30.8)
3 (23.1)

1 (7.7)
0
0

6 (46.2)

6 (60.0)
4 (40.0)
0 (0.0)
6 (60.0)
1 (10.0)

3 (30.0)

1 (10.0)
1 (10.0)
1 (10.0)
1 (10.0)

31 (57.4)
34 (67.0)
24 (44.4)
28 (51.9)

21 (38.9)

12(22.2)
2 (3.7)

14 (25.9)
9 (13.0)

EEG findings
Abnormal, no. (%)
-Diffuse slow
-Extreme delta brush
-Focal slow 
-Electrographic seizure

30/31 (96.8)
21/31 (67.7)
8/31 (25.8)
5/31 (16.1)
3/31 (9.7)

12/13 (92.3)
10/13 (76.9)

0
1/13 (7.7)
1/13 (7.7)

9/10 (90.0)
5/10 (50.0)

0
3/10 (30.0)
2/10 (20.0)

51/54 (94.4)
36/54 (66.7)
8/54 (14.8)
9/54 (16.7)
6/54 (11.1)

Specific paraneoplastic antibody
Serum: positive
CSF: positive

21/31 (67.7)
31/31 (100.0)

13/13 (100.0)
12/12 (100.0)

9/10 (90.0)
9/9 (100.0)

43/54 (79.6)
52/52 (100.0)

Tumor association no. (%) 1 (3.2) 2 (15.4) 1 (10) 4/54 (7.4)

Treatment
First line therapy, no. (%) 
Day from onset, median (IQR)

31/31 (100.0)
24 (19-34)

13/13 (100.0)
27(22-75)

10/10 (100.0)
21(13-30.0)

54/54(100.0)
25 (19-35)

Second line therapy, no. (%)
-Cyclophosphamide, 
Day from onset, median (IQR)

3/31 (9.7)
3/31 (9.7)

77 (55-205)

0 0 3/54 (5.6)
3/54 (5.6)

77.0 (55.0-205.0)

Relapse prevention, no. (%) 31 (100.0) 13 (100.0) 10 (100) 54  (100.0)

ICU Admission, no. (%) 25 (80.6) 6 (46.2.0) 9 (90.0) 40 (74.1)

Complication, no. (%)
-Urinary tract infection
-Pneumonia
-Pressure sore

5 (16.1)
10 (32.3)

1 (3.2)

2 (15.4)
1 (7.7)

0

2 (20.0)
2 (20.0)

0

9 (16.7)
13 (24.1)

1 (1.9)
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 Outcome and predictive factors (Table 2)

 Forty-one patients (75.9%) were associated 

with favorable outcomes in our cohort (mRS 0-2) 

after a 1-year follow-up. The univariate analysis, in 

term of patients with non-favorable outcomes, is 

shown in table 2. For the disease subtype, although 

without statistical significance, patients in the anti-

NMDAR encephalitis group had more non-favorable 

outcomes, followed by LGI-1 encephalitis, OR 3.68 

(95% CI 0.41-33.45) and 2.7 (95% CI 0.24-30.86) 

respectively, compared with GABA-B encephalitis. 

The complications during the clinical course, which 

were mainly urinary tract infection and pneumonia, 

were associated with non-favorable outcomes, with 

OR 5.689 (95% CI 1.49-21.721). This complication 

was the only factor associated with non-favorable 

outcome after adjusting for other confounders in the 

multivariate logistic regression (OR 4.46, CI 1.01-

19.81). Other factors, such as age of onset, gender, 

underlying disease, number of clinical symptoms, 

tumor association, median time to treatment, re-

lapse disease, relapse prevention, ICU admission, 

and EEG findings, were not significant predictive 

factors for clinical outcomes. 

Table 2: Univariate analysis potential predictive factors in patients with non-favorable outcomes

Variable mRS 0-2 mRS 3-6 P value OR ratio 95% CI

Final diagnosis no. (%)

- Anti-NMDAR

- Anti-LGI1

- Anti GABA B

21 (67.7)

11 (85.0)

9 (90.0)

10 (32.3)

2 (15.0)

1 (10.0)

0.441

3.68

2.70

 1.0a

0.41-33.45

0.24-30.86

-

Complication (%) 9 (22.0) 8 (61.5) 0.014* 5.689 1.49-21.72

Time to treatment median, day  (IQR) 23.0 (IQR 19.5-31.0) 26.0 (IQR 20.0-75.0) 0.315 1.014 1.0-1.03

Relapse disease 4 (9.8) 1(7.7)  0.823 0.771 0.078-7.58

ICU admission 30 (73.2) 10 (76.9) 0.788 1.222 0.28-5.28
aGABA-B as reference 

* indicated significant difference with P<0.05

Discussion 

 The clinical presentation and the patient out-

comes in this study of patients with neuronal sur-

face-mediated autoimmune encephalitis were 

similar to previously published studies5-13. In the 

present study, 75.9% (mRS 0-2) of patients had 

favorable outcomes at one-year follow-up. The 

predictive factors of non-favorable outcomes in the 

logistic regression model was complications during 

hospitalization. However, age of onset, gender, 

underlying disease, number of clinical symptoms, 

tumor association, median time to treatment, re-

lapse disease, relapse prevention, ICU admission, 

and EEG findings were not related to the clinical 

outcomes in our study. The main complication found 

in our study was infection. This can be explained 

because the presence of infection can activate the 

inflammatory process, which leads to ongoing im-

mune-mediated damage or to delayed specific 

treatment, particularly immunosuppressive therapy. 

This similar finding was found in patients with anti-

NMDAR encephalitis. Complications during hospi-

talization are associated with increased mortality15. 

Prevention of complications during hospitalization 

might improve the prognosis of patients. Moreover, 
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the factors associated with non-favorable outcomes 

in previous studies, including admission to the ICU5, 

presence of malignancy10, relapse disease8,9 and 

delayed initiation of immunotherapy5,7,14 did not 

predict outcomes in our study. ICU admission in our 

institute was common in patients with autoimmune 

encephalitis because plasma exchange is per-

formed in the ICU. The small number of patients 

with malignancy and relapse might cause non-

statistical significance. The time from onset to treat-

ment did not demonstrate benefits to patient out-

comes, which may be explained by the average 

median time to treatment in our study, which was 

relatively long. Patients were usually referred to our 

center and typically took almost a month before 

getting the correct diagnosis and starting treatment, 

which might lead to loss of benefit of early immuno-

therapy. The low percentage of tumor association 

in our study compare to previous reports9,10,17. This 

can be explained in the context of knowledge gaps 

between neurologists and other subspecialties 

because the right investigation in our healthcare 

system usually depends on other subspecialties 

who refer patients to our center. Only five patients 

in the anti-NMDAR encephalitis group were ac-

tively investigated for tumor, and 3 patients (2 anti 

LGI-1 and 1 anti-GABA-B) developed tumors after 

the one-year follow-up. The limitation of our study 

is the retrospective design, being based in a single 

center. The clinical evaluation and responses to 

therapy were based on physician reports docu-

mented in the medical records. 

Conclusion

 Neuronal surface antibody-mediated autoim-

mune encephalitis usually presents with a classic 

clinical presentation according to the type of anti-

body. The prevention of complications during hos-

pitalization improved the outcomes.

Acknowledgements

 This work was financially supported through 

Grant No. 59024 from the Prasat Neurological Insti-

tute, Department of Medical Services, Ministry of 

Public Health, Thailand

References
1. Leypoldt F, Armangue T, Dalmau J. Autoimmune en-

cephalopathies. Annals of the New York Academy of 

Sciences 2015;1338:94-114.

2. Nawa-apisak A, Aungsumart S, Apiwattanakul M. En-

cephalitis associated with autoantibody binding to the 

anti-N-methyl-D-aspartate receptor: immunopathogen-

esis, mechanisms, and clinical characteristics. Neuroim-

munology and Neuroinflammation 2016;3:79-85.

3. Dalmau J, Rosenfeld MR. Autoimmune encephalitis 

update. Neuro-oncology 2014;16:771-8.

4. Graus F, Titulaer MJ, Balu R, Benseler S, Bien CG, Cel-

lucci T, et al. A clinical approach to diagnosis of autoim-

mune encephalitis. The Lancet Neurology 2016;15:391-

404.

5. Titulaer MJ, McCracken L, Gabilondo I, Armangue T, 

Glaser C, Iizuka T, et al. Treatment and prognostic factors 

for long-term outcome in patients with anti-NMDA recep-

tor encephalitis: an observational cohort study. The 

Lancet Neurology 2013;12:157-65.

6. Zekeridou A, Karantoni E, Viaccoz A, Ducray F, Gitiaux 

C, Villega F, et al. Treatment and outcome of children 

and adolescents with N-methyl-D-aspartate receptor 

encephalitis. Journal of Neurology 2015;262:1859-66.

7. Wright S, Hacohen Y, Jacobson L, Agrawal S, Gupta R, 

Philip S, et al. N-methyl-D-aspartate receptor antibody-

mediated neurological disease: results of a UK-based 

surveillance study in children. Archives of Disease in 

Childhood 2015;100:521-6.

8. Shin YW, Lee ST, Shin JW, Moon J, Lim JA, Byun JI, et 

al. VGKC-complex/LGI1-antibody encephalitis: clinical 

manifestations and response to immunotherapy. Journal 

of Neuroimmunology 2013;265:75-81.



Vol.35 • NO.1 • 2019 9

9. Arino H, Armangue T, Petit-Pedrol M, Sabater L, Martin-

ez-Hernandez E, Hara M, et al. Anti-LGI1-associated 

cognitive impairment: Presentation and long-term out-

come. Neurology 2016;87:759-65.

10. Hoftberger R, Titulaer MJ, Sabater L, Dome B, Rozsas 

A, Hegedus B, et al. Encephalitis and GABAB receptor 

antibodies: novel findings in a new case series of 20 

patients. Neurology 2013;81:1500-6.

11. Kim TJ, Lee ST, Shin JW, Moon J, Lim JA, Byun JI, et al. 

Clinical manifestations and outcomes of the treatment of 

patients with GABAB encephalitis. Journal of Neuroim-

munology 2014;270:45-50.

12. Lim JA, Lee ST, Jung KH, Kim S, Shin JW, Moon J, et al. 

Anti-N-methyl-d-aspartate receptor encephalitis in Korea: 

clinical features, treatment, and outcome. Journal of 

Clinical Neurology2014;10:157-61.

13. Iizuka T, Sakai F, Ide T, Monzen T, Yoshii S, Iigaya M, et 

al. Anti-NMDA receptor encephalitis in Japan: long-term 

outcome without tumor removal. Neurology 2008;70:504-

11.

14. Breese EH, Dalmau J, Lennon VA, Apiwattanakul M, 

Sokol DK. Anti-N-methyl-D-aspartate receptor encepha-

litis: early treatment is beneficial. Pediatric Neurology 

2010;42:213-4.

15. Chi X, Wang W, Huang C, Wu M, Zhang L, Li J, et al. Risk 

factors for mortality in patients with anti-NMDA receptor 

encephalitis. Acta Neurologica Scandinavica 2016.

16. Wang W, Li JM, Hu FY, Wang R, Hong Z, He L, et al. 

Anti-NMDA receptor encephalitis: clinical characteristics, 

predictors of outcome and the knowledge gap in south-

west China. European Journal of Neurology 2016;23:621-

9.

17. Dalmau J, Lancaster E, Martinez-Hernandez E, Rosenfeld 

MR, Balice-Gordon R. Clinical experience and labora-

tory investigations in patients with anti-NMDAR en-

cephalitis. The Lancet Neurology 2011;10:63-74.


