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Abstract
Background Hashimoto encephalopathy has multiple clinical presentations, and other than the presence of thyroid 
antibody, laboratory and imaging investigations are all non-specific. Data specific to the clinical presentations and 
treatment outcomes of patients with Hashimoto encephalopathy in Thailand remain scarce.

Objectives To retrospectively investigate the clinical presentations and treatment outcomes of patients with 
Hashimoto encephalopathy at Siriraj Hospital.

Methods Patients who presented with acute encephalopathy at our center during July 2012-March 2017 were 
evaluated for eligibility. The inclusion criteria were positive anti-thyroperoxidase (anti-TPO) or anti-thyroglobulin 
(anti-Tg) in serum with negative neuronal antibody in serum or cerebral spinal fluid (CSF). Clinical presentations, 
symptom duration, laboratory results of thyroid status and thyroid autoantibody, CSF study, and clinical outcomes 
were collected.

Results Of the 204 patients who presented with encephalopathy, 31 (15.2%) were positive for the anti-TPO or anti-Tg 
antibody. Of those, 13 patients met the diagnostic criteria for Hashimoto encephalopathy. Clinical presentations 
included cognitive impairment (76.9%), clouding of consciousness (46.2%), and behavior change (30.8%). The 
neuropsychiatric presentations were visual hallucination (30.8%), auditory hallucination (15.4%), delusion (7.7%), and 
mood disturbance (23.1%). Other clinical presentations included seizure (38.5%), abnormal movement (23.1%), sleep 
disturbance (38.5%), ataxia (46.2%), stroke-like episode (15.4%), and fever (15.4%). Most patients (76.9%) had onset 
within < 3 months. Regarding outcomes, 1 patient who did not receive corticosteroid died from status epilepticus and 
septic shock. Among the 12 patients who received corticosteroid, 9 (75%) had marked improvement, 1 (8.3%) had 
slight improvement, and 2 (16.6%) had no clinical improvement. Seven patients (53.9%) had normal thyroid function, 
4 patients (30.8%) had subclinical hypothyroidism, and 2 patients (15.4%) had subclinical hyperthyroidism.

Conclusions The results of this study revealed cognitive impairment, neuropsychiatric symptoms, seizure, ataxia, 
and sleep disturbance to be common manifestations of Hashimoto encephalopathy. This condition should always be 
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Introduction
Hashimoto encephalopathy, which was previously 
referred to as steroid responsive encephalopathy associ-
ated with autoimmune thyroiditis (SREAT), is an uncom-
mon syndrome with many different clinical presentations 
[1]. Its clinical features can vary from mild (e.g., confu-
sion) to severe (e.g., coma) [2–4]. The fact that it has a 
wide range of clinical presentations accompanied by nor-
mal or nonspecific magnetic resonance imaging (MRI) 
brain and cerebral spinal fluid (CSF) findings, diagnosis 
relies mainly upon clinical suspicion [5–8].

Hashimoto encephalopathy is thought to be an 
immune-mediated disorder, so the mainstay of treatment 
is immunosuppressive drugs, especially corticosteroid 
[1, 9]. Most patients respond well to steroid treatment; 
however, the patients who cannot tolerate the side effects 
of steroid treatment require other immunosuppres-
sive agents [9–11]. Patients who present with seizure 
may also require short-term treatment with antiepilep-
tic agents. Although the disease responds well to corti-
costeroid therapy in most patients, recovery is another 
matter. A previously published case series reported com-
plete recovery or partial neurological response in 93% of 
patients [9]. However, 16% of patients who were followed 
over a median follow-up time of 12 months that disease 
relapse [9], and some patients required long-term immu-
nosuppressant [11].

Given the scarcity of data specific to the clinical pre-
sentations and treatment outcomes of patients with 
Hashimoto encephalopathy in Thailand, the aim of this 
study was to retrospectively investigate the clinical pre-
sentations and treatment outcomes of patients with 
Hashimoto encephalopathy at Siriraj Hospital – Thai-
land’s largest national tertiary referral center.

Methods
Study design and population
Patients who presented with acute encephalopathy at 
our center during July 2012 to March 2017 were evalu-
ated for eligibility. The inclusion criteria were, as follows: 
(1) Positive anti-thyroperoxidase (anti-TPO) or anti-thy-
roglobulin (anti-Tg) antibody; (2) Euthyroid or subclini-
cal hypo/hyperthyroidism status; (3) Negative neuronal 
antibodies in serum or CSF; and, (4) Normal brain MRI 
or having non-specific abnormalities. The exclusion cri-
teria were (1) History of drugs or substances that cause 

encephalopathy, and (2) having other known causes of 
encephalopathy from brain imaging, such as acute stroke.

Collected data included clinical presentations, duration 
of symptoms prior to diagnosis, laboratory results of thy-
roid status and thyroid autoantibody (anti-Tg, anti-TPO), 
CSF study, neuroimaging, and clinical outcome as mea-
sured by Modified Ranking Scale (mRS) at 3 months after 
treatment. We selected mRS for measurement of clinical 
outcome because it is the same tool that we use at our 
center to evaluate the treatment outcome of neurological 
patients, such as those who suffered a stroke. After treat-
ment with steroid, we defined response as no improve-
ment if there was no change in mRS, slight improvement 
if the mRS decreased by 1, and marked improvement if 
the mRS decreased by more than 1.

Glasgow coma scale [12] or Confusion Assessment 
Method [13] were used to evaluate consciousness of 
subject. Clouding of consciousness were defined by any 
abnormalities in either of both scores. CSF study con-
sists of cell count, cell differentiate, protein, sugar, amy-
loid beta 42, total tau, phosphorylated tau, autoimmune 
encephalitis antibody panel, and paraneoplastic anti-
body panel. Antibodies in autoimmune encephalitis and 
paraneoplastic panel in our study are NMDA, AMPAR, 
CASPR2, LGI1, Hu, Ri, Yo, Ma, CRMP5, Amphiphysin, 
GAD.

Results
In duration of follow up from 6 months up to 5 years 
there are 204 patients who presented at our center with 
unexplained acute encephalopathy, 31 (15%) tested posi-
tive for the anti-TPO or anti-Tg antibody. A total of 91 
(44%) patients tested negative for both antibodies, and 
the remaining 82 (40%) patients had no antibody testing 
data in their medical chart. Among those with positive 
antibody test results, 13 patients met the diagnostic cri-
teria for Hashimoto encephalopathy [14]. Among those 
13 patients, the median age at onset was 63 years (range: 
22–83) and 4 (30.7%) patients were female. Three (23.1%) 
patients tested positive for the anti-TPO antibody only, 4 
(30.8%) tested positive for the anti-Tg antibody only, and 
6 (46.1%) tested positive for both the anti-TPO and anti-
Tg antibodies. Flow chart of our study population and 
diagnosis in each group categorized by thyroid antibody 
was shown in Fig. 1.

The clinical presentation of encephalopathy in these 13 
patients was cognitive impairment in 10 (76.9%) patients, 

considered in individuals with subacute onset of unexplained cognitive impairment or cerebellar ataxia. Laboratory 
and neuroimaging investigations were all found to be nonspecific in Hashimoto encephalopathy. Most patients 
responded well to treatment, so clinical suspicion and early diagnosis and treatment will lead to improved patient 
outcomes.
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clouding of consciousness in 6 (46.2%) patients, and 
behavior change in 4 (30.8%) patients. Neuropsychiatric 
symptoms were found in 6 patients. Of those, 4 (30.8%) 
patients had visual hallucination, 2 (15.4%) patients had 
auditory hallucination, 1 (7.7%) patient had delusion, 
and 3 (23.1%) patients had mood disturbance. Seizure 
was found in 5 (38.5%) patients, and 3 (23.1%) of those 
had status epilepticus. Other clinical presentations were 
abnormal movement in 3 (23.1%) patients, sleep distur-
bance in 5 (38.5%) patients, ataxia in 6 (46.2%) patients, 
stroke-like episode in 2 (15.4%) patients (presented with 
recurrent episode of amaurosis fugax), and fever in 2 
(15.4%) patients. Onset of symptoms was less than 3 
months in 10 (76.9%) patients, 3–6 months in 2 (15.4%) 
patients, and 7 months in 1 (7.7%) patient. A summary of 

the clinical presentations among our 13-patient cohort is 
shown in Table 1.

Regarding thyroid status, we found 7 (53.8%) patients 
with euthyroidism, 4 (30.8%) patients with subclinical 
hypothyroidism, and 2 (15.4%) patients with subclinical 
hyperthyroidism. Physical examination of thyroid gland 
in 13 patients were all within normal limits, no tender-
ness or palpable mass and had normal size. Concern-
ing other laboratory findings, 2 of 6 patients who were 
checked for antinuclear antibody (ANA) had positive 
titer, 3 patients had low vitamin D level, C-reactive pro-
tein (CRP) was abnormally high in 1 patient, and eryth-
rocyte sedimentation rate (ESR) was abnormally high in 
5 patients. CSF analysis revealed pleocytosis in 2 (15.3%) 

Fig. 1 Flow diagram and study population by thyroid antibody
Note: ADEM – Acute Disseminated Encephalomyelitis; CJD – Creutzfeldt-Jakob Disease; ABRA – Amyloid-Beta Related Angiitis; CNS – Central nervous 
system; NMDA – N-methyl-D-aspartate; GAD – Glutamic Acid Decarboxylase; LGI1 – Leucine-rich glioma-inactivated 1
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patients, and elevated protein in 6 (46.1%) patients. A 
summary of laboratory findings is shown in Table 2.

MRI brain with gadolinium injection, which was the 
neuroimaging study performed in all 13 patients in our 
study, revealed non-specific white matter change in an 
area or areas that is/are nonspecific to any symptoms, 
such as corona radiata. None of the lesions in any of our 
13 patients were compatible with a diagnosis of multiple 
sclerosis (MS), neuromyelitis optica (NMO), previous 
stroke, or brain injury.

Of those 13 patients, 1 patient who did not receive cor-
ticosteroid died from status epilepticus and septic shock. 
Of the remaining 12 patients who did receive corticoste-
roid treatment, 9 patients (75%) had marked improve-
ment, 1 patient (8.3%) had slight improvement, and 2 
patients (16.6%) had no clinical improvement.

Discussion
Hashimoto encephalopathy is a rare disease that may 
be associated with Hashimoto thyroiditis [1]. The clini-
cal characteristics of this disease include subacute onset 
of encephalopathy, seizure, and abnormal movement 
(mostly myoclonus) [2, 3]. Approximately 25% of Hashi-
moto encephalitis patients present with stroke-like pat-
tern of multiple, recurrent, acute to subacute episodes 
of focal neurological deficit[15]. Due to the variety and 
non-specificity of clinical presentations, diagnosis is 
challenging and is largely dependent upon clinical suspi-
cion. A recently published study categorized the present-
ing syndromes of Hashimoto encephalopathy, as follows: 
psychiatric, encephalopathy, new-onset refractory status 
epilepticus, and limbic encephalitis [16, 17]. Similar to 
previous reports, the most common presenting symptom 
in the present study was cognitive impairment (76.9%) 
followed by stroke-like episode (15.4%) [2, 3, 15]. In con-
trast to previous studies that reported isolated psychiat-
ric symptoms in 10–25% of patients [9, 16], we had no 
patients with isolated psychiatric symptoms. This find-
ing may be explained by the fact that we included only 
patients who were negative for neuronal antibody. More-
over, previous study reported that approximately 80% of 
patients who presented with isolated psychiatric illness 
were not tested for neuronal surface antibody [9]; how-
ever, we now know that other autoimmune encephali-
tis can present with psychiatric manifestations [18–21]. 
Therefore, a diagnosis of Hashimoto encephalopathy that 
is based on isolated psychiatric symptoms alone should 
not be made with any degree of certainty or confidence, 
and more research is needed to better understand the 
relationship between psychiatric manifestations and 
Hashimoto encephalopathy.

Similar to previous reports, disease onset in most 
patients in our study was within 3 months [2, 22], but 3 
patients had disease onset lasting longer than 3 months. 
These patients had comparatively minor and non-specific 
symptoms, which explains why they took a longer time 
to seek medical care. Those 3 patients first presented 
with slowly progressive cognitive decline with psycho-
motor retardation, but their symptoms did not markedly 
disturb their ability to perform normal activities of daily 
living. However, they later developed myoclonus and 
ataxia, which alerted them to the need to seek medical 
care. The 2 patients with stroke-like symptom also pre-
sented with recurrent episode of amaurosis fugax. After 

Table 1 Summary of the clinical presentations of 13 Thai 
patients diagnosed with Hashimoto encephalopathy
Clinical features Number of 

patients
Percentage (%)

 Encephalopathy
  - Clouding of consciousness
  - Cognitive impairment
  - Behavior change

13
6
10
4

100%
46.2%
76.9%
30.8%

 Neuropsychiatric symptoms
  - Visual hallucination
  - Auditory hallucination
  - Delusion
  - Mood disturbance

6
4
2
1
3

46.2%
30.8%
15.4%
7.7%
23.1%

 Seizure
  - Non-status epilepticus
  - Status epilepticus

5
2
3

38.5%
15.4%
23.1%

 Abnormal movement 
(myoclonus)

3 23.1%

 Sleep disturbance
  - Insomnia
  - Hypersomnolence

5
2
3

38.5%
15.4%
23.1%

 Ataxia 6 46.2%
 Stroke-like episode (blindness) 2 15.4%
 Fever 2 15.4%
 Duration of symptom onset
  - Less than 3 months
  - 3–6 months
  - More than 6 months

10
2
1

76.9%
15.4%
7.7%

Table 2 Summary of the laboratory findings among 13 Thai 
patients diagnosed with Hashimoto encephalopathy
Laboratory findings Number of 

patients
Percentage (%)

 Serum autoantibody
  - Anti-TPO positive
  - Anti-Tg positive
  - ANA positive

9/13
10/13
2/6

69.2%
76.9%
33.3%

 Thyroid status
  - Euthyroid
  - Subclinical hypothyroid
  - Subclinical hyperthyroid

7/13
4/13
2/13

53.8%
30.8%
15.4%

 CSF findings
  - CSF pleocytosis
  - CSF protein elevation

2/13
6/13

15.4%
46.2%

Abbreviations: TPO, thyroperoxidase; Tg, thyroglobulin; ANA, antinuclear 
antibody; CSF, cerebrospinal fluid
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hospitalization, both of those two patients developed 
encephalopathy. Investigations revealed only an abnor-
mality in thyroid antibody, so Hashimoto encephalopathy 
was suspected. Previous studies reported focal neurologi-
cal deficits in Hashimoto encephalopathy to be weakness, 
numbness, diplopia, sensory disturbance, dysarthria, 
and gait disturbance [19–25]. The signs and symptoms 
prompting suspicion of Hashimoto encephalopathy in 
this setting were multiple recurrent episodes of focal 
neurological symptoms with varying degrees of cognitive 
dysfunction and alteration of consciousness. As such, a 
presentation of stroke-like symptom alone may be insuf-
ficient for making a definitive diagnosis of Hashimoto 
encephalopathy, so continued observation for other clini-
cal manifestations is needed.

Previous studies [9, 13, 26] reported thyroid hormone 
status in Hashimoto encephalopathy to be euthyroidism 
in 18–45% of patients; however, we found a higher prev-
alence of 53%. In similar contrast, we found no cases of 
hypothyroidism in our study; however, the immediately 
aforementioned studies reported a prevalence of hypo-
thyroidism of 17–30%. This difference in the proportion 
of cases with hypothyroidism may be due to our study’s 
small sample size. The same reason may also explain 
why we found a prevalence of hyperthyroidism if 15%, 
which is substantially higher than the 7% rate reported 
in the literature. ANA was screened in 6 of 13 patients, 
and 2 of those 6 patients (33.3%) had positive titer. Both 
patients demonstrated a nucleolar pattern, and the titer 
was borderline in one patient, and 1:100 in the other 
patient. Neither patient had clinical or other laboratory 
abnormalities that fulfill the diagnostic criteria for sys-
temic lupus erythematosus (SLE), systemic sclerosis, or 
Sjӧgren syndrome. Even though autoimmune origin has 
been hypothesized in the pathogenesis of Hashimoto 
encephalopathy, and it was reported that 30% of patients 
also had an accompanying autoimmune disease [27], we 
found no evidence of this in our study. This disparity in 
findings may be due to our small sample size and/or the 
short duration of disease monitoring in our study.

Even though CSF analysis and neuroimaging results 
are both nonspecific to Hashimoto encephalopathy, they 
are both essential for ruling out other diseases, such as 
meningoencephalitis, paraneoplastic or autoimmune 
encephalitis, stroke, and vasculitis [13, 28]. Approxi-
mately 50% of MRI findings in Hashimoto encephalopa-
thy reported as normal and remaining MRI brain imaging 
show non-specific lesion such as, generalized brain atro-
phy or increase signal in subcortical white matter area 
on T2-weighted/Fluid attenuated inversion recovery 
(FLAIR) sequence [29, 30]. Six patients had mild eleva-
tion of protein in CSF without detection of white blood 
cells (WBC) or low sugar, which is nonspecific. In the 2 
patients in whom pleocytosis was detected, their WBC in 

CSF was less than 10 and the CSF of both patients had 
normal protein and sugar so infection was not considered 
to be a likely cause of their abnormalities. Since previous 
studies [2, 9, 26] reported that mild elevation of protein 
can be observed in the CSF of approximately 82%, and 
lymphocytic pleocytosis can be found 10–25% of Hashi-
moto encephalopathy patients, we postulated a diagnosis 
of Hashimoto encephalopathy in these patients.

The more specific biomarker than thyroid antibod-
ies or neuroimaging that had been interested in recent 
years is autoantibody against the Amino (NH2)-Terminal 
of α-Enolase (NAE). High titers of this antibodies had 
been found in serum and CSF of Hashimoto encepha-
lopathy and considered a potential biomarker of this 
disease [31–33]. However, COOH-terminal, mid-region, 
or whole structure of α-Enolase are all non-specific to 
Hashimoto encephalopathy because they can be found in 
many infectious and other autoimmune disease such as 
SLE, rheumatoid arthritis, or Streptococcus pneumoniae 
infection [34]. Unfortunately, in our country this test still 
not available so none of our patient had been check for 
this antibody.

Because of its many varieties of clinical presenta-
tion with non-specific findings of lab, MRI brain imag-
ing, and CSF, diagnosis of Hashimoto encephalopathy 
is challenging. The key diagnostic clue can be depended 
on thyroid antibodies, but interpretation need to be cau-
tious because their specificity to Hashimoto encepha-
lopathy is not much that high and some literature also 
question about their pathogenic role [9]. Prevalence of 
these thyroid antibodies in general healthy population is 
2 to 20% and as shown in Fig.  1, our patients who had 
positive thyroid antibodies were diagnosed with other 
conditions around 50–70%. So, there are many differen-
tial diagnoses to be ruled out first before suspicious of 
Hashimoto encephalopathy. Patients who presented with 
fever and alteration of consciousness are possibly due to 
central nervous system (CNS) infection which is more 
common than Hashimoto encephalopathy or if patients 
had pleocytosis in CSF, it can also from CNS infection or 
autoimmune limbic encephalitis [35]. Postictal phase of 
seizure or non-convulsive status epilepticus can be pre-
sented with encephalopathy [36] and Hashimoto enceph-
alopathy also presented with seizure too, so complete 
evaluation by blood test, CSF study, brain imaging, and 
electroencephalography (EEG) is mandatory before diag-
nosed patient with Hashimoto encephalopathy. In our 
study, we do the grand rounds meeting by many subspe-
cialty in neurology (e.g., epileptologist, behavioral neu-
rologist, movement disorder specialist, stroke specialist, 
autoimmune neurology specialist) before getting the con-
clusive diagnosis of Hashimoto encephalopathy.

In clinical practice, blood test and EEG can be done 
easier than MRI and CSF examination so, most common 
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cause of patient presented with encephalopathy will be 
ruled out first, such as delirium or seizure. MRI brain 
imaging may need time before doing due to its unavail-
ability in some center but very important to do because 
it can show some hint of other disease that had worse 
prognosis than Hashimoto encephalopathy, for example, 
Creutzfeldt-Jakob Disease or metastasis brain tumor. If 
MRI brain imaging show enhancement in mesial tem-
poral lobe, herpes encephalitis or autoimmune lim-
bic encephalitis will be in differential diagnosis which 
prompt us to send virus polymerase chain reaction (PCR) 
or autoimmune encephalitis panel, both in blood and 
CSF, for evaluation. In our study, we sent both CSF and 
blood test for autoimmune and paraneoplastic encepha-
litis panel in all patients before diagnoses Hashimoto 
encephalopathy.

Even though we used so extensive evaluation and deci-
sion making by many subspecialties in neurology, there 
still can be error in diagnosis too as shown in recently 
publish article about misdiagnosis in autoimmune 
encephalitis in adults [37, 38]. Positive nonspecific serum 
antibody, such as antithyroid antibody, is one of red 
flag to consider about alternative diagnoses when meet 
patient presented with encephalopathy. So, diagnos-
tic criteria of Hashimoto encephalopathy are mainly by 
exclusion of other possible causes (Table 3).

Regarding treatment outcomes in the present study, 
1 patient who did not receive corticosteroid died from 
status epilepticus and septic shock. Of the remaining 
12 patients who did receive corticosteroid treatment, 9 
patients (75%) had marked improvement, 1 patient (8.3%) 
had slight improvement, and 2 patients (16.6%) had no 
clinical improvement. Those with clinical improvement 
had no difference in clinical features, laboratory findings, 
or neuroimaging findings compared to those without 
clinical improvement.

Previous studies [1, 9, 39] reported rates of favor-
able response to steroid treatment ranging from 36 to 
93%, and our 75% rate of favorable response falls within 
that range. The wide range in the percentage of patient 
response to steroid therapy among studies may be due 
to differences in the duration of symptoms before the 
start of treatment, and differences in the study enroll-
ment inclusion criteria. There are three articles that pub-
lish from our country about Hashimoto encephalopathy, 

two of them were case report [40, 41] and remaining 
one is prospective observation study [42]. In Charoensri 
A, et al.’s study [42] they had compared clinical between 
eleven false-positive antithyroid antibodies with six pos-
sible Hashimoto encephalopathy. Our study is different 
because we had more patients, both false-positive anti-
bodies and Hashimoto encephalopathy, with more infor-
mation about investigations results, and we also evaluate 
outcome of treatment. There is one study from Asian 
country, India, that study about clinical profile, radiologi-
cal, and electrophysiological correlation to Hashimoto 
encephalopathy [43]. They show profiles and information 
like our study but they couldn’t do antibody testing of 
autoimmune encephalitis in every patient as ours, due to 
unavailability of test. They also didn’t explain about other 
differential diagnosis of 16 patients that they excluded.

Limitations
This study has some mentionable limitations. First, our 
study’s retrospective design renders it vulnerable to miss-
ing or incomplete data and to certain biases. Second, due 
to the relative rarity of Hashimoto encephalopathy, our 
study sample size was small. Third, 82 (40%) patients who 
presented at our center with unexplained acute encepha-
lopathy during the study period had no antibody testing 
data in their medical chart, so it is probable that we did 
not capture all cases of Hashimoto encephalopathy that 
occurred at our center during the study period. Fourth 
and last, we evaluated patients during only a five-year 
period (2012–2017), which may be not long enough 
for monitoring the emergence of clinical or laboratory 
manifestations of other autoimmune diseases. Another 
weakness of the short-term follow-up is the inability to 
evaluate the long-term prognosis and the relapse rate, 
which was previously reported to be 16% [9].

Conclusion
The results of this study revealed cognitive impairment, 
neuropsychiatric symptoms, seizure, ataxia, and sleep 
disturbance to be common manifestations of Hashimoto 
encephalopathy. This condition should always be consid-
ered in individuals with subacute onset of unexplained 
cognitive impairment or cerebellar ataxia. Laboratory 
and neuroimaging investigations were all found to be 
nonspecific in Hashimoto encephalopathy. Most patients 
responded well to treatment, so clinical suspicion and 
early diagnosis and treatment will lead to improved 
patient outcomes.

List of Abbreviations
AMPAR  Alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid 

receptor
CASPR2  Contactin-associated protein-like 2
CRMP5  Collapsing response mediator protein 5
GAD  Glutamic acid decarboxylase
Hu (ANNA-1)  Antineuronal nuclear antibody 1

Table 3 Diagnostic criteria for Hashimoto encephalopathy11

 1. Encephalopathy with seizures, myoclonus, hallucinations, or 
stroke-like episodes
 2. Thyroid disease (subclinical or mild overt)
 3. MRI scan of brain – normal or with nonspecific abnormalities
 4. Serum thyroid antibodies present
 5. Absence of other neuronal antibodies in serum or CSF
 6. Exclusion of alternative causes of encephalopathy by differential 
diagnosis
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LGI1  Leucine-rich glioma inactivated 1
NAE  Amino (NH2)-Terminal of α-Enolase
NMDA  N-methyl-D-aspartate
Ri (ANNA-2)  Antineuronal nuclear antibody 2
Yo (PCA1)  Purkinje cell cytoplasmic antibody type 1
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