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Abstract

Background: The scale assessment was helpful in predicting the presence of antibodies to autoimmune encephalitis. This study aig
to evaluate the application of antibody prevalence in Chinese patients with epilepsy and encephalopathy (APE2-CHN) and response
to immunotherapy in Chinese patients with epilepsy and encephalopathy (RITE2-CHN) for patients with different neuronal surface
antibodies.

Methods: A total of 1365 patients with epileptic seizures as the prominent feature in Xuanwu Hospital, Capital Medical University,
from June 2016 to June 2020 were enrolled in our study. Of these, 915 patients with epilepsy of unknown etiology whose serum and/
or cerebrospinal fluid samples were examined for autoimmune antibodies were selected. All patients were scored with antibody
prevalence in patients with epilepsy and encephalopathy (APE2), response to immunotherapy with epilepsy and encephalopathy
(RITE2), APE2-CHN, and RITE2-CHN scores.

Results: Of the 915 patients, 191 patients were positive for neural-surface specific antibodies (115 N-methyl-D-aspartate receptor
(NMDAR) Ab, 47 leucine-rich glioma-inactivated protein 1 (LGI1) Ab, 8 contactin-associated protein 2 (CASPR2) Ab, 4 AMPA2R-
Ab, and 11 GABAR-B-Ab; 3 CASPR2-Ab and LGI1-Ab, 2 NMDAR-Ab and CASPR2-Ab, and 1 NMDAR-Ab and myelin-
oligodendrocyte glycoprotein [MOG] Ab). The sensitivity and specificity of APE2 >4 in predicting the presence of neural-surface
specific antibodies in our study were 74.35% and 81.77%, respectively, and the sensitivity and specificity of APE2-CHN >4 were
75.92% and 84.53%, respectively. Eight cases had an APE2 score <4 and APE2-CHN score >35; all these patients had memory
decline as the prominent manifestation. We divided the patients into six groups according to the different antibodies. APE2-CHN
scores showed higher sensitivity for the prediction of NMDAR-ADb, but lower sensitivity for LGI1-Ab. A total of 187/191 (97.91%)
patients received immunotherapy and 142/191 (74.35 %) patients benefited from the treatments. The patients who were positive for
LGI1-Ab with RITE2-CHN >8 responded well to immunotherapy.

Conclusions: APE2-CHN had the highest value for predicting the positivity of NMDAR-Ab and RITE2-CHN evaluated the
response of immunotherapy for anti-LGI1 encephalitis appropriately. However, RITE2 and RITE2-CHN do not appear to be good
predictors of immunotherapy outcomes for patients with specific neuronal-surface antibodies and high APE2-CHN scores are often
indicative of a poor response to immunotherapy.
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Introduction one of the six etiological groups of epilepsy (structural,
genetic, infectious, metabolic, and immune, in addition to
an unknown group).¥! Previous studies have found that
more than 10% of epileptic patients had an underlyin

autoimmune origin." A study conducted by Dubey et all

reported that 34.8% patients with epilepsy of unknown
etiology were positive for immunological neuronal anti-
bodies. The discovery of specific neuronal antibodies

In the last few decades, with a rapidly increasing pace of
discovery of specific neurological autoantibodies (Abs), the
relationship between immune origin and autoimmune
ence}[ahalopathy or epilepsy has received plenty of atten-
tion.*! In 2017, The International League Against
Epilepsy (ILAE) officially classified immune etiology as
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provides a new evidence for the immunotherapy to patients
with drug-refractory epilepsy.

Early diagnosis of autoimmune encephalopathy or
epilepsy and application of immunotherapy can contrib-
ute to a significant clinical improvement. Therefore,
Dubey et al! designed an antibody prevalence in epilepsy
(APE) score based on clinical, imaging, and laboratory
data to estimate the probability of positivity prior to
antibody test results for patients with epilepsy or
encephalopathy. Then, the APE scores were modified in
three aspects, including brain magnetic resonance imag-
ing (MRI) criteria, tumor history diagnosis, and score for
faciobrachial dystonic seizure (FBDS). The antibody
prevalence in patients with epilepsy and encephalopathy
(APE2) score improved the predictive value of autoim-
mune epilepsy or encephalopathy.'®! Subsequently, based
on APE2 score, Liu et al'”' added three variables of clinical
data to the scoring system and created a new score named
antibody prevalence in Chinese patients with epilepsy
and encephalopathy (APE2-CHN) score in 2020, which
may increase the predictive rate of the presence of
neuronal antibodies. Additionally, response to immuno-
therapy with epilepsy and encephalopathy (RITE2) and
response to immunotherapy in Chinese patients with
epilepsy and encephalopathy (RITE2-CHN) scores were
calculated for patients who received immunotherapy,
which had been proved to be useful to predict the
prognosis of patients with epilepsy or encephalitis with
unknown etiology.[®”

Both APE2 and APE2-CHN scores were useful tools in
predicting positive neuronal Abs findings. However, the
above two studies were not performed according to
different types of antibodies. Thus, we collected 191
patients with epilepsy or encephalopathy positive for
neuronal surface antibodies to assess the antibody
prediction rates of APE2 and APE2-CHN scores and
evaluated whether the predictive value of the two scores is
related to the different types of antibodies.

Methods

Ethical approval

The study was approved by the Institutional Research
Ethics Committee of Xuanwu Hospital (No. 2017YFCO
907702) and written informed consent was obtained from
each subject.

Patients

A total of 1365 patients with epileptic seizures as the
prominent feature in Xuanwu Hospital, Capital Medical
University, from June 2016 to June 2020 were enrolled in
our study. The patients with underlying metabolic
abnormalities or presence of structural brain lesions that
would explain their seizures were excluded. Among them,
915 patients with epilepsy of unknown etiology whose
serum and/or cerebrospinal fluid (CSF) samples were
examined for autoimmune antibodies were selected. Of
these, 191 patients were positive for neuronal surface
antibodies including 185 patients with one antibody (115
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had NMDAR-Ab, 47 had leucine-rich glioma-inactivated
protein 1 (LGI1) Ab, 8 had contactin-associated protein 2
(CASPR2) Ab, four had AMPA2R-Ab, and 11 had
GABAR-B-ADb) and six with >1 antibody (three had
CASPR2-Ab and LGI1-Ab, two had NMDAR-Ab and
CASPR2-Ab, and one had NMDAR-Ab and MOG-Ab). A
total of 21 patients who were positive for non-specific
neuronal antibodies (four had Hu-Ab, two had Yo-Ab,
and 15 had glutamic acid decarboxylase 65 [GAD6S5] Ab)
were excluded [Figure 1].

Antibody testing

We tested the serum and CSF samples from patients before
immunotherapy for Abs targeting NMDAR, AMPA1/2-R,
GABAA/B-R, LGI1, CASPR2, DPPX, IgLONS, MOG,
GAD 65, Hu, Ri, Yo, amphiphysin, and CRMP5/CV2 by
cell-based assay (EUROIMMUN, FA112d-1, Germany).

Patient scale scores

All of 915 patients were scored with APE2, APE2-CHN,
RITE2, and RITE2-CHN according to clinical manifes-
tations, tumor history, CSF examination, brain MRI, and
so on. Treatment effect was evaluated by the modified
Rankin score (mRS) and responder was defined as >1
change in mRS at follow-up visit, whereas for the patients
with epileptic seizure as the single symptom, responder was
defined as >50% reduction of seizure frequency 6 months
after immunotherapy.

Statistical analysis

All statistical analyses were performed with the SPSS
version 19.0 (SPSS Inc, Chicago, IL, USA). Univariate
analyses of nominal and interval variables were performed
using the chi-square, McNemar or Fisher exact test, and
Mann-Whitney test, respectively. A two-side P < 0.05 was
considered statistically significant.

Results

Demographic and clinical characteristics

Of the 915 patients, 191 patients were positive for
neuronal surface antibodies, 110 (57.59%) were male, and
the age was 29.29 +15.12 (6-81) years. Two (1.05%)
patients had a history of malignancy and others had no
remarkable past history. Fifty-nine (30.89%) patients had
prodromal symptom of cold, such as headache, sore
throat, runny nose, or fever. Clinical presenting symptoms
comprised of seizure onset (191 patients [100%]),
including new-onset epilepsy (159 patients [83.25%])
and established epilepsy of unknown etiology (32 patients
[16.75%]), psychological and behavioral abnormalities
(115 patients [60.21%]), cognitive impairment (122
patients [63.87%]), speech disorder (50 patients
[26.18%]), autonomic nervous disorder (32 patients
[16.75%]), FBDS (6 patients [3.14%]), other movement
disorders (37 patients [19.37%]), decreased level of
consciousness (54 patients [28.27%]), and usage of at
least two types of antiepileptic drugs (AEDs) (56 patients
[29.32%)]).
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Figure 1: The distribution of neural-surface antibody-positive patients in the study. Abs: Autoantibodies; CSF: Cerebrospinal fluid.

APE2 and APE2-CHN scores

All of 915 patients were scored by APE2 and APE2-CHN
scales. With a cutoff of 4, 274 patients (29.95 %) had APE2
scores >4. Of the 191 patients with neuronal surface
antibodies, 42 patients (74.35%) had APE2 scores >4. The
sensitivity and specificity of APE2 >4 in predicting the
presence of neural-surface specific antibodies in our study
were 74.35% and 81.77%, respectively. In addition, with
a cutoff of 5 score, 257 cases (28.09%) had APE2-CHN
scores >5. Of the 191 patients with neuronal surface
antibodies, 145 cases (75.92%) had APE2-CHN scores
>5, and the sensitivity and specificity of APE2-CHN >4
were 75.92% and 84.53%, respectively. There were no

statistical differences between APE2 and APE2-CHN in
sensitivity and specificity for predicting neurological Abs
positivity to autoimmune encephalitis or epilepsy
(P >0.050).

For demographic variables of 191 patients, the age of
patients in groups of APE2 >4 or APE2-CHN >5 was
higher than those in groups of lower scores [Table 1].
Although antibody predictive rates were similar for both
scores, eight cases had APE2 scores <4 and APE2-CHN
scores >5 [Table 2]. By summarizing the clinical data of
these eight patients [Supplementary Table 1, http:/links.
Iww.com/CM9/A723], all of the eight patients had
memory decline as the prominent manifestation, five
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Table 1: Comparison of demographic variables of cases by APE2 and APE-CHN scores.

APE2 scores

APE2-CHN scores

Iltems APE>4 (n=142) APE2<4 (n=49) 3 APE-CHN>5 (n=145) APE-CHN<5 (1= 46) P
Age (years) 32 (7,81) 52 (6,76) 0.001 32 (7,81) 47.5 (6,76) 0.011
Male 84 (59.15) 26 (40.85) 0.457 87 (60.00) 23 (50.00) 0.232

Data are presented as median (range) or 7 (%). "Results of Mann-Whitney test or Pearson chi-squared test comparing the APE >4/APE2 <4 and APE-
CHN >5/APE-CHN <3S of patients targeting neural-surface Abs, respectively. Abs: Autoantibodies; APE2: Antibody prevalence in patients with epilepsy
and encephalopathy; APE2-CHN: antibody prevalence in Chinese patients with epilepsy and encephalopathy.

Table 2: APE2 and APE2-CHN scores in 191 patients with neural-surface antibodies.

APE2/APE2-CHN APE2-CHN >5 APE2-CHN <5 Total
APE2 >4 137 5 142 (74.35)
APE2 <4 8 41 49 (25.65)
Total 145 (75.92) 46 (24.08) 191

APE2: Antibody prevalence in patients with epilepsy and encephalopathy; APE2-CHN: antibody prevalence in Chinese patients with epilepsy and

encephalopathy.

Table 3: Comparison of patients with different Abs by APE2 and APE-CHN scores (n=191).

Abs NMDA (n=115) GABA-B (n=11) LGI1 (7=47) CASPR2 (1=8) AMPA (n=4) Two antibodies (1=6) P
APE2 >4 99 (86.09) 8 (72.73) 26 (55.32) 4 (50.00) 3 (75.00) 2 (33.33) <0.001
APE2-CHN >5 101 (87.83) 8 (72.73) 25 (53.19) 4 (50.00) 4 (100.00) 3 (50.00) <0.001

Data are presented as 7 (%). Results of Pearson chi-squared test. Abs: Antibodies; APE2: Antibody prevalence in patients with epilepsy and
encephalopathy; APE2-CHN: Antibody prevalence in Chinese patients with epilepsy and encephalopathy.

patients developed speech disorders, and four patients
suffered from severe consciousness decline. According to
these three clinical features, a total of 122 patients had
cognitive impairment, 91 patients (74.59%) had APE2
scores >4, and 99 patients (81.15%) had APE2-CHN
scores >5 (P=0.280). Fifty cases developed speech
disorders in the course of disease, 37 cases had APE2
scores >4 (74%), 42 cases (84%) had APE2-CHN scores
>5 (P=0.326). Fifty four cases presented as decreased
level of consciousness, 50 cases (92.59%) had APE2 scores
>4, and 54 cases (100%) had APE2-CHN scores >S5
(P=0.126). In addition, all three symptoms were present
in 12 patients, 11 patients (91.67%) had APE2 scores >4,
and all patients had APE2-CHN scores >5 (P =1.000).

As shown in Table 3, we divided the patients into six
groups according to the different types of antibodies, and
each patient was assigned with the APE2 and APE2-CHN
scores, respectively [Figure 2]. Among them, 86.09% (99/
115) patients with NMDAR-ADb had APE2 >4, while only
50% (4/8) patients with LGI1-Ab had APE2 >4
(x*=17.922, P <0.001). Moreover, 87.83% (101/115)
patients with NMDAR-Ab had APE2-CHN >S5, while only
53.19% patients with LGI1-Ab had APE2-CHN >$5
(x*=23.156, P < 0.001). Compared with the predictive
value for LGI1-Ab, both APE2 and APE2-CHN scores had
a higher value for prediction of NMDAR-Ab. By
comparison between different groups, APE2 and APE2-
CHN scores showed highest sensitivity of predicting the
presence of NMDAR-ADb, but low sensitivity for LGI1-Ab.

Treatment schedule and effect

Glucocorticoids, intravenous immunoglobulin (IVIG), and
plasma exchange were classified as first-line immunother-
apy for autoimmune encephalitis and immunosuppres-
sants as second-line immunotherapy. Of the 191 patients,
187 (97.91%) received immunotherapy, including 126
patients (67.38%), 52 patients (27.81%), and nine
patients (4.81%) with one type, two types, and three
types of first-line immunotherapy, respectively. Eighteen
patients (9.63%) received immunosuppressive drug as
second-line therapy for disease. The remaining four
patients did not receive immunotherapy because of patient
decision. A total of 142 (74.35%) benefited from the
immunotherapy and 49 (25.65%) had poor effect. The
therapeutic efficiency of different types of antibodies is
shown in Table 4.

RITEZ and RITE2-CHN

Both RITE2 and RITE2-CHN scores were performed on
all patients for predicting immunotherapy response. With
a cutoff of 6 score, 168 patients (87.96%) had a RITE
scores >6 and 72.02% of them responded well to
immunotherapy. In addition, with a cutoff of 8 score,
151 patients (79.06 %) had a RITE2-CHN scores >8 and
70.68% of them benefited from the treatments. There was
no statistical difference between the two scores in
predicting the response to immunotherapy (P> 0.050).
Then, further analysis was carried out according to the

2988


http://www.cmj.org

Chinese Medical Journal 2021;134(24) WWW.CMj.0rg

L - [y B 200 . awea v Lon
<
= CASPRZ © NMDA % i = CASPRZ O NMDA o
4 GABA-B O Two Abs oo 9 4 GABA-B ©  Two Abs
15+ oo
r a 7
& L oo
10+ o 3 ! o
e o
L] L v ooooooo @ ooooo
3 E [ a v CxE—— 7z 1 A v ooomoon
H 10- v —
~ AAAAS ooogooo 8 -
= < [ Trvy I hll < L] L] vy [
2. B 8 ; : . oo
- By <4 ruTu v [
4 < & .
< Yreey oonoooo < rvivv ooooo 1
1 L) s v oooooo b i v ooooooo
n vy oo o
£ TYvYwy a ] < vy
0= T T T T 1 0— T T T T 1

AMPA CASPR2 GABA-B LGl NMDA  Two Abs AMPA CASPR2 GABA-B LGl NMDA  Two Abs

Figure 2: APE2 and APE2-CHN scores of patients with different antibodies. APE2: Antibody prevalence in patients with epilepsy and encephalopathy; APE2-CHN: Antibody prevalence in
Chinese patients with epilepsy and encephalopathy; AMPA: Amino-3-hydroxy-5-methyl-4-isoxazole propionic acid; CASPR2: Contactin-associated protein 2; GABAB: y-aminobutyric acid B
receptor; LGI1: Leucine-rich glioma-inactivated protein 1; NMDA: N-methyl-D-aspartate; Abs: Antibodies.

Table 4: Comparison of responders and non-responders with different antibodies following a trial of immunotherapy.

Variables Responders (n=142) Non-responders (n=49) P4 P
Age (years) 54 (6,81) 54 (10,72) -1.393 0.164
Male 84 (59.15) 26 (53.06) 0.554 0.504
Antibodies
NMDA 82 (57.75) 33 (67.35) 1.401 0.310
LGI1 41 (28.87) 6 (12.24) 5.429 0.021
CASPR2 7 (4.93) 1 (2.04) 0.209 0.648
GABA-B 6 (4.23) 5(10.20) 1.424 0.233
AMPA 2 (1.41) 2 (4.08) 0.301 0.584
Two Abs 4 (2.82) 2 (4.08) <0.001 1.000
APE2 5(0,12) 6 (1,13) -3.249 0.001
APE2 >4 99 (69.72) 43 (87.76) 6.214 0.013
APE2-CHN 6 (0,15) 8 (1,17) -3.603 <0.001
APE2-CHN > § 101 (71.13) 44 (89.80) 6.945 0.008
RITE2 > 6 121 (85.21) 47 (95.92) 3.943 0.072
RITE2-CHN > 8 107 (75.35) 44 (89.80) 4.590 0.041
New-onset seizures 115 (80.99) 44 (89.80) 2.027 0.187
Neuropsychiatric changes 5(52.82) 40 (81.63) 12.626 0.001
Cognitive disorder 3 (65.49) 29 (59.18) 0.628 0.491
Speech disorder 7 (26.06) 13 (26.53) 0.004 0.948
Autonomic dysfunction 1 (14.79) 11 (22.45) 1.533 0.267
Viral prodrome 0 (28.17) 19 (38.78) 1.920 0.209
Facial dyskinesias 6 (4.23) 0 0.974 0.324
Other movement disorders 0 (14.08) 17 (34.69) 9.907 0.002
Disorder of consciousness 0 (21.13) 24 (48.98) 13.936 <0.001
At least two AEDs 9 (27.46) 17 (34.69) 0.919 0.365
CSF findings with inflammation 2 (50.70) 32 (65.31) 3.132 0.096
Brain MRI suggesting encephalitis 9 (34.51) 18 (36.73) 0.079 0.862
Systemic malignancy 2 (1.41) 0 0 0.983
Treatment
Single first-line immunotherapy 105 (73.94) 1 (42.86) 15.681 <0.001
At least two types of first-line immunotherapy 33 (23.24) 28 (57.14) 19.263 <0.001
Immunosuppressant drugs 12 (8.45) 6 (12.24) 0.250 0.617

Data are presented as median (range) or 7 (%). AEDs: Antiepileptic drugs; APE2: Antibody prevalence in patients with epilepsy and encephalopathy;
APE2-CHN: Antibody prevalence in Chinese patients with epilepsy and encephalopathy; CSF: Cerebrospinal fluid; MRI: Magnetic resonance imaging;
RITE2: Response to immunotherapy with epilepsy and encephalopathy; RITE2-CHN: Response to immunotherapy in Chinese patients with epilepsy
and encephalopathy.

different types of antibodies as shown in Table 5. With
RITE2 score >6, 86.11% (31/36) patients with LGI1-Ab,
70.37% (76/108) patients with NMDAR-Ab, 80% (4/5)

patients with CASPR2-Ab, 54.55% (6/11) patients with
GABA-Ab, and 50% (2/4) patients with amino-3-hydroxy-
S-methyl-4-isoxazole propionic acid receptor (AMPAR)
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Table 5: Comparison of patients with different antibodies by RITE2 and RITE2-CHN scores (n=191).

NMDA GABA-B LGN CASPR2 AMPA  Two Abs .
Antibodies Items (n=115) (n=11) (n=47) (n=8) (n=49) (n=6) P
RITE2 and RITE >6, response ~ 76/108 (70.37)  6/11 (54.55) 31/36 (86.11) 4/5 2/4 2/4 0.114
treatment effect to treatment,
RITE <6, response 6/7 (85.71) 0 10/11 (90.91) 3/3 0 2/2 1.000
to treatment,
RITE2-CHN and ~ RITE-CHN >8, 71/101 (70.30)  6/11 (54.55) 24/28 (85.71)  2/3 2/4 24 0.174
treatment effect response to
treatment
RITE-CHN <8, 11/14 (78.57) 0 1719 (89.47) SIS 0 22 0.784
response to
treatment

Data are presented as 7/N or 7/N (%). Results of Pearson chi-squared test or Fisher exact test. Abs: Antibodies; RITE2: response to immunotherapy with
epilepsy and encephalopathy; RITE2-CHN: Response to immunotherapy in Chinese patients with epilepsy and encephalopathy.

Ab benefited from immunotherapy. Although there was no
statistical difference between different groups (P =0.114),
the patients positive for LGI1-Ab had a highest rate of
improvement after immunotherapy. By that analogy, with
RITE2-CHN score >8, 85.71% (24/28) patients
responded well to immunotherapy. The results revealed
that either RITE2 or RITE2-CHN score had the highest
value to predicting immunotherapy response for anti-LGI1
encephalitis after treatments.

Discussion

In this study, we evaluated the application of APE2 and
APE2-CHN scores for patients with neuronal surface
antibodies. Of the 915 patients with epilepsy of unknown
etiology whose serum and/or CSF samples were examined
for autoimmune antibodies, the APE2 scores (sensitivity:
74.35%, specificity: 81.77%) and APE2-CHN scores
(sensitivity: 75.92%, speciﬁcity 84.53%) were valuable
equally to identify patients with the highest probablhty of
harboring neurological Abs. APE2-CHN score,!”! which
was based on APE2 score,!®! increased three terms of the
clinical performance, including cognitive disorders,
speech impairment, and decreased level of consciousness,
to evaluate the clinical characteristics more comprehen-
sively. The above three clinical manifestations are not
uncommon in patients with autoimmune encephalitis.!*!
Therefore, we analyzed the clinical data of 191 patients
with these three clinical features; APE2-CHN >5 had a
higher sensitivity in predicting the presence of neuronal
surface antibodies for patients with the above three
clinical features.

Then we analyzed the clinical data of 191 patients positive
for neuronal surface antibodies and divided the patients
into six groups according to the difference of antibodies.
We found that either APE2 or APE2-CHN score had the
highest predictive rates of anti-NMDAR encephahtlc
Anti-NMDAR encephalitis, discovered in 2007, was the
most common autoimmune enceg}])hahtls with a broad
clinical spectrum of symptoms, and APE2 or APE2-
CHN score based on clinical, imaging, and laboratory
data, which leaded to the highest score of APE2 or APE2-

CHN scores for patients with anti-NMDAR encephalitis.
On the contrary, our study indicated that the predictive
rate of CASPR2-Ab was the lowest. Except for epileptic
seizure, anti-CASPR2 encephalitis was often presented
with severe peripheral nerve damage causing Morvan
syndrome,!''"! which may reduce the sensitivity and
specificity of APE2 or APE2-CHN to predict the presence
of CASPR2-Ab.

Subsequently, we summarized the treatment and prognosis
of 191 patients, and 74.34% patients responded well to
immunotherapy. For autoimmune encephalitis, glucocor-
ticoids, IVIG, and plasmapheresis were used as the first-
line treatment, and i 1mmunosu]1)Eresswe agents were used
as the second-line treatment. 112 To judge the a Gﬁ)phcatlon
time of immunotherapy accurately, Dubey ez all®! designed
RITE2 score for predicting the response of treatment, and
then Liu et al”) drew up a new evaluation on RITE2-CHN
score. In this study, the two scores showed similar value of
predicting the response to immunotherapy and both scores
had the highest predictive rate for anti-LGI1 encephalitis
for improvement after treatment. By comparing the two
groups of responders and non-responders, we found that
abnormal mental behavior, dystonia, and decreased level
of consciousness were prominent in non-responders group
and APE2 score of non-responders group was higher than
responders group, which was not consistent with the
findings of previous research by Dubey et al.l°! For those
patients positive for specific neuronal surface antibodies,
the complicated clinical symptoms led to the increase of
APE2 or APE2-CHN score, which also led to the
exacerbation of clinical conditions, resulting in the
difficulty of treatment. Similarly, patients with a RITE2
or RITE2-CHN score within the cutoff of scores had better
outcomes than those with a RITE2 or RITE2-CHN score
above the cutoff. When patients were positive for neuronal
surface antibodies, RITE2 or RITE2-CHN scores seem not
to be a good indicator of immunotherapy effectiveness.
The scores were not capable of assessing the severity of
clinical symptoms and immunotherapy may be ineffective
in the presence of a single severe symptom.

There are some limitations in our study. Our study aimed
to evaluate the application of APE2-CHN and RITE2-
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CHN scores for patients with different specific neuronal
surface antibodies, the patients with no-specific neuronal
antibodies, such as Hu, Yo, and GAD-65 antibodies were
not included. Additionally, the number of patients in six
groups with different antibodies was not matched and the
number of patients with NMDAR-Ab was 115, whereas
the number of patients with AMPAR was only 4, which
was far less than patients with NMDAR-Ab; that might
reduce the accuracy of the results in statistical analysis.

Conclusions

APE2-CHN and RITE2-CHN scores are both useful
screening tools in predicting positive neuronal surface
antibody of immunological etiology and evaluating the
response of immunotherapy in patients of epilepsy or
encephalopathy. Both APE2 and APE2-CHN had the
highest predictive value in the presence of NMDAR-Ab
and RITE2 and RITE2-CHN have the highest value in
evaluating the response of immunotherapy for anti-LGI1
encephalitis. In clinical practice, APE2-CHN score is more
recommended for patients with speech disorders as the
prominent symptom. Neither RITE2 nor RITE2-CHN
appear to be good predictors of immunotherapy outcomes
for patients with specific neuronal surface antibodies and
high APE2 scores may often be indicative of a poor
response to immunotherapy.
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