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Introduction

Clinical profiles of acute or subacute encephalopathies 
are variable with diverse etiologies. Most often, 
the clinical features, laboratory investigations, 
electroencephalography  (EEG),  cerebrospinal 
fluid  (CSF) and neuroimaging studies reveal an 
underlying cause for the encephalopathy. Once the 
infectious and metabolic causes for encephalopathy 

are ruled out, an inflammatory or autoimmune cause 
should be considered. Autoimmune encephalopathy 
has various forms including that against known 
pathogenic antigens  (e.g.: Voltage‑gated potassium 
channel  (VGKC)‑complex, N‑methy D‑aspartate 
receptor  [NMDAR] etc.)  and also idiopathic 
autoimmune encephalopathy responding to steroids 
termed as Hashimoto encephalopathy  (HE) or 
steroid responsive encephalopathy associated with 
autoimmune thyroiditis. HE is a rare, autoimmune 
disease characterized by encephalopathy and elevated 
antithyroid antibodies in the absence of a central nervous 
system  (CNS) infection, tumor or stroke.[1] HE was 
postulated to be a distinct disease entity by Brain et al. in 
1966.[2] It is a disease of the CNS having a good prognosis 
if diagnosed and treated early.[3] The clinical symptoms 
are nonspecific, the onset being acute, subacute or 
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ABSTRACT

Background: Hashimoto encephalopathy  (HE) is a poorly understood and often misdiagnosed entity with 
variable clinical spectrum. There are many uncertainties that still remain about this condition and the pathological 
significance of thyroid peroxidase  (TPO) antibody. Objective: To characterize the clinical, laboratory and 
radiologic findings in patients with HE. Design: Retrospective analysis of clinical features and diagnostic test data. 
Main Outcome Measures: Clinical features, laboratory, radiologic, electroencephalography (EEG) findings associated 
with HE and therapeutic outcome. Results: Thirteen consecutive patients were identified as having HE. The median 
age at onset was 48.5 years (range, 19–62 years). There was a female preponderance (76.9%). Clinical manifestations 
were cognitive impairment and behavioral changes in 10 (76.9%), sleep disturbance in 9 (69.2%), seizures in 6 (46.1%), 
headache in 4 (30.8%), psychosis or paranoia in 5 (38.5%), transient symptoms in 6 (46.1%), myoclonus in 4 (30.8%), 
ataxia or gait disorder in 4 (30.8%). The most frequent laboratory abnormalities were increased TPO (n = 13) in all 
cases, increased thyroid stimulating hormone levels (n = 6), and increased erythrocyte sedimentation rate (n = 5). The 
cerebrospinal fluid protein level was elevated in 8 of 9 patients (88.8%). Magnetic resonance imaging abnormalities 
were present in 2 patients (15.4%). EEG changes were seen in 7 patients (53.8%). All but two patients showed significant 
therapeutic benefit with steroids. Conclusions: HE has a wide range of clinical, laboratory, and radiologic findings. All 
patients with an unexplained encephalopathy should be screened for this condition as treatment response is excellent. 
To the best of our knowledge, this is the largest single center clinical series of HE from the Indian subcontinent.
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chronic with a variable disease course‑self‑limiting, 
progressive or relapsing–remitting.[4] The symptoms 
can remit spontaneously or after corticosteroids. There 
are frequently reported misdiagnoses of this disease 
in the literature.[5] Clinical presentations of HE ranges 
from amnestic syndrome,[6] seizures including status 
epilepticus,[7] ataxia,[8] myoclonus[9] and psychiatric 
manifestations including depression, [10] mania,[11] 
psychosis and hallucinations.[12,13] This entity has 
attracted growing attention because it is included in 
the group of treatable dementias.[14] There are case 
reports, small series and literature reviews that have 
made an attempt to characterize further this entity.[15‑17] 
Nevertheless, there are many uncertainties that still 
remain about this condition including its clinical 
spectrum, laboratory and radiological findings and 
the significance of quantitative levels of thyroid 
peroxidase  (TPO) antibody. The present study is an 
attempt to analyse data on a series of patients in whom 
the diagnosis of HE was made during a 3½ years period.

Subjects and Methods

This is a retrospective, hospital‑based study. The study 
was approved by the institutional scientific committee 
and ethics review board. The hospital registry was 
screened to identify records with a diagnosis of 
encephalopathy from January 2010 to June 2013. 
675 patient records were identified.

The following criteria was used for the diagnosis of 
HE:  (a) Acute or subacute onset of altered mental 
status  (AMS),  (b) elevated antithyroid antibodies  (c) 
rapid response in mental status with corticosteroids 
and  (d) absence of structural, infectious or other 
metabolic factors which could explain the AMS and 
its response to steroids.[18] The exclusion criteria for 
the study were  (a) Illness attributable to infective/
metabolic/toxic/vascular et iology,   (b)  I l lness 
attributable to structural lesion/traumatic brain 
injury,  (c) postoperative encephalopathy and (d) age 
of patients <18 years. Out of the 675 patients screened, 
29 fulfilled the diagnosis of encephalopathy with high 
TPO antibody levels  (>60  IU/mL). 16  patients were 
excluded as per the exclusion criteria. 13  patients 
were found to meet the defined criteria for HE. The 
case records of the included patients were reviewed in 
detail. Data on age, gender, clinical presentation, past 
medical history, medications, antithyroid antibodies 
levels, brain magnetic resonance imaging (MRI), EEG, 
CSF analysis, treatment, and outcome were collected. 
Statistical analysis was done using mean, median, 
standard deviation and percentage.

Results

Clinical findings
Thirteen patients fulfilled criteria for the diagnosis of HE. 
The clinical profile of 13 patients is given in Table 1. All 
but two patients required hospitalization because of the 
severity of their deficits. The median age at onset was 
48.5 years (range, 19–62 years). There was a preponderance 
of female patients (76.9%). The most common associated 
manifestations were cognitive impairment and behavioral 
changes in 10  (76.9%), mean MMSE 22  (range: 16–28) 
patients had predominantly frontal and temporal lobe 
involvement on neuropsychological evaluation, seizures 
in 6 (46.1%), sleep disturbance in 9 (69.21%) in the form 
of hypersomnia in 6 and reduced sleep in 3, headache in 
4 (30.8%) patients. The most frequent alternate diagnoses 
at admission were acute encephalitis in 3  (23.1%), 
dementia in 2  (15.4%), psychosis in 2  (15.4%), anxiety 
disorder in 2 (15.4%), secondary GTCS in 2 (15.4%) and 
status epilepticus in 01 (7.7%) patient. Five patients had 
a history of hypothyroidism that antedated the onset 
of neurologic symptoms, and 1 had euthyroid goiter. 
Four additional patients developed hypothyroidism 
after the resolution of encephalopathy. Other associated 
conditions in 6 patients included diabetes in 3 (23.1%), 
Vitamin B12 deficiency in 1  (7.7%), systemic lupus 
erythematosus in 1 (7.7%) and seizures in 1 (7.7%). Five 
patients (38.5%) had a family history of thyroid illness.

Laboratory tests
By definition, all patients had thyroid antibodies. The 
TPO antibody titer was elevated in all 13  patients 
tested  (median, 909  IU/mL; range, 82-1300  IU/mL; 
reference range, 0–34  IU/mL). Five patients had mild 
thyroid failure  (serum thyroid stimulating hormone, 
median 7.22 µIU/L, range 0.858–22.1 µIU/L). Erythrocyte 
sedimentation rate was mildly elevated  (median, 
14.7  mm/h; range, 2–35  mm/h) in 5  (38.7%) patients. 
The C‑reactive protein level was elevated in 3 (23.1%) 
patients. Liver aminotransferase levels  (aspartate 
aminotransferase/alanine aminotranferease) were mildly 
elevated in 3  (23.1%) patients. Antinuclear antibody 
profile was negative in 4  cases. VGKC/anti-NMDAR 
antibodies were negative in 4 cases. Pertinent laboratory 
findings are given in Table 2.

Cerebrospinal fluid analysis
The CSF was analyzed in 9 out of the 13 patients. 4 patients 
refused to give consent for a lumbar puncture. No 
infectious etiology was identified. The protein level was 
elevated in 8 of 9 patients (88.8%) (Median: 51.45 mg/dL, 
range, 45.3–66.5 mg/dL; reference range: 0–45 mg/dL). 
Only two patients had mild lymphocytic pleocytosis 
with 6 and 8 cells each.
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Electroencephalography abnormalities
All patients underwent EEG studies, of which 7 results were 
abnormal. Generalized slowing was seen in 7 patients, one 
such slowing is shown in Figure 1. Other findings included 
focal slowing, triphasic waves, epileptiform abnormalities, 
and photic stimulation induced discharges. Six patients 
had a normal routine EEG results.

Neuroimaging
Cranial MRI was performed in 13  patients. Ten 
patients (76.8%) had normal imaging results or nonspecific 
white matter abnormalities consistent with age. MRI 
scan of patient no. 12 is shown in Figure 2. Two patients 
had a diffuse increased signal on T2‑weighted and 
fluid‑attenuated inversion recovery images in the cerebral 
white matter, and 1 MRI revealed mild ventriculomegaly.

Therapy and clinical outcome during follow‑up
Intravenous methyl prednisolone, 1 g/d for 5 days, was 
used in 10 patients followed by a course of oral steroids in 
9 patients. Oral prednisone was given at 1 mg/kg/d with 
slow taper over 10–30 days in 2 patients. After treatment 
8  patients had returned to their normal neurologic 
baseline status, 2 had mild residual symptoms, and 
3 patients were lost for follow‑up. Residual symptoms 
included gait impairment and mild forgetfulness in one 
patient each. Nine patients were able to discontinue 
the use of steroids after initial treatment without 
any subsequent relapses. Three patients were lost to 
follow‑up. Thyroid hormone therapy was initiated in 
patients with laboratory evidence of hypothyroidism, 
but the neurological improvement did not correlate with 
the hormone replacement. Antiepileptics were given in 
4 cases.

Table 1: Clinical findings in thirteen patients with 
Hashimoto encephalopathy
Abnormal clinical finding Number (%) of 

patients (n=13)
Cognitive impairment and behavioral changes 10 (76.9)
Sleep disturbance 09 (69.2)
Hyper somnolence 03 (23.1)
Insomnia 06 (46.1)
Fluctuating symptoms 06 (46.1)
Psychosis or paranoia 05 (38.5)
Myoclonus 04 (30.8)
Ataxia or gait disorder 04 (30.8)
Headache 04 (30.1)
Seizures 06 (46.1)

Generalized 04 (30.8)
Partial 01 (7.7)
Both 01 (7.7)

Tremors 01 (7.7)

Table 2: Serologic and other laboratory abnormalities 
in 13 patients with Hashimoto’s encephalopathy
Serologic or laboratory test Number of 

patients*
Thyroperoxidase antibody positive 13/13
Thyroglobulin antibody positive 01/02
ANA positive 04/13
Rheumatoid factor positive 02/13
ESR elevated 05/13
CRP level elevated 03/13
Liver aminotransferase levels (AST/ALT) elevated 03/13
VGKC/NMDAR antibody negative 04/04
CSF protein elevated 08/09
CSF cell elevated (>5 cells/cu.mm) 02/09
*Depicts number of patients with abnormal tests against total number 
of patients in whom it was performed. CSF: Cerebrospinal fluid, 
ALT: Alanine aminotranferease, AST: Aspartate aminotransferase, VGKC/
NMDAR: Voltage gated potassium channel‑complex/N‑methy D‑aspartate 
receptor, CRP: C‑reactive protein, ESR: Erythrocyte sedimentation rate, 
ANA: Antinuclear antibody

Figure 1: Electroencephalography of patient no. 7: Bipolar longitudinal 
montage (sensitivity 7.5 µV/mm, low frequency filter 1 Hz, high 
frequency filter 70 Hz, notch, 50 HZ, speed 30 mm/s) showing diffuse 
slowing of background rhythm (frequency: 3–5 Hz)

Figure 2: Magnetic resonance imaging fluid-attenuated inversion 
recovery axial image of patient no. 12 showing normal brain parenchyma
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Discussion

Hashimoto encephalopathy is a rare disease with an 
estimated prevalence of 2.1/100,000.[19] The diagnosis 
of HE should be considered in patients with no prior 
neurological problems presenting with a well‑defined 
encephalopathy. The characteristics of patients in this 
case series may help in improving the recognition 
of this condition and instituting timely therapy. The 
clinical features are varied but are consistent with those 
reported previously.[1] Cognitive impairment along with 
behavioral changes was the defining characteristic of HE 
in the present case series (76.4%). Other clinical features 
that characterize HE were transient symptoms in the 
form of the sensory phenomenon, aches and cramps. 
Patients also had myoclonus, sleep abnormalities, 
seizures, headache, psychosis and gait difficulties. 
Due to the nonspecific nature of the neurological and 
laboratory findings of HE, it is not surprising that 
alternative initial diagnoses were considered before 
arriving at a definite diagnosis. Thyroid antibody levels 
in the present series were variable. Most of the patients 
had cognitive impairment and psychiatric features, but 
antibody levels did not correspond to the severity of the 
clinical deficits suggesting that HE should be considered 
in patients with encephalopathy irrespective of thyroid 
antibody levels. A  review of 85  patients had shown 
that 38% had normal thyroid function at presentation, 
35% had subclinical hypothyroidism, 20% had overt 
hypothyroidism and 7% had hyperthyroidism.[1] 
Furthermore, HE should be considered in patients with 
encephalopathy regardless of thyroid function status 
as many are euthyroid. The presence of elevated CSF 
protein levels in most of our patients  (8 out of 13) 
suggesting an underlying inflammatory process is 
consistent with prior reports.[20] However, it is important 
to remember that normal CSF protein levels or absence 
of lymphocytic pleocytosis do not exclude the diagnosis 
of HE. Most patients (76.8%) with the diagnosis of HE 
had normal neuroimaging results. Only two patients had 
diffuse white matter changes. The imaging characteristics 
in HE are different from the striking mesial temporal 
lobe abnormalities encountered in many patients with 
subacute inflammatory autoimmune or paraneoplastic 
limbic encephalitis.[21]

The exact role of thyroid autoimmunity in the 
pathogenesis of HE is complicated by the fact that 
serum TPO levels are elevated in approximately 10% of 
healthy adults, and the prevalence of individuals with 
elevated TPO levels increases with increasing age.[22] 
Thyroid autoantibodies are also commonly found in 
patients with other autoimmune neurologic disorders, 

including paraneoplastic and nonparaneoplastic limbic 
encephalitis.[23] It, therefore, seems unlikely that thyroid 
antibodies are the direct cause of the encephalopathy. 
Apart from hypothyroidism, there are several other 
etiologies that have been proposed, including humoral 
factors, antigen‑antibody complexes, overt vasculitis, 
intrathecal thyroid antibodies, and global cerebral 
hypoperfusion.[24‑26]

More than one etiologic mechanism is responsible 
for autoimmune or inflammatory encephalopathy 
that responds to corticosteroids. Systematic studies of 
patients with encephalopathy, which could include a 
battery of serum and CSF autoimmune markers, may 
offer insights into the pathogenetic mechanisms.

Marked clinical improvement was seen in all 13 patients 
with high‑dose corticosteroid therapy in the present 
study. Similar improvement with corticosteroid 
therapy was seen in the study by Castillo et al. in 2013.[5] 
Comparison of the present study with other 2 published 
case series on HE is given in Table 3. Patients resistant to 
steroid therapy may benefit by other immunomodulation 
therapies such as intravenous immunoglobulin/plasma 
exchange as reported by Jacob et al. in 2008.

We acknowledge several limitations of this study. 
Because of the retrospective nature of this case series, not 
all patients underwent the same tests and evaluations. 
VGKC/NMDAR antibodies were done only in last 
4  cases as the testing facility was not available before 
that period. The data presented in this series should not 
be viewed as showing the entire spectrum of neurologic 
and laboratory findings associated with HE. Antithyroid 
antibody levels in CSF and during follow‑up were not 
done in all patients. Being a hospital‑based study; it is 
not a true representation of the prevalence of the disease 
in the community.

However, we are hopeful that this study findings will 
improve the recognition rate of patients who may have 
an autoimmune or inflammatory mechanism underlying 
their encephalopathy, as well as stimulate further 
research into HE.

Conclusions

Hashimoto encephalopathy has a wide range of clinical, 
laboratory, and radiologic findings. All patients with an 
unexplained acute/subacute/chronic encephalopathy 
should be screened HE as the therapeutic response is 
excellent. Increased awareness of this clinical entity 
among physicians, endocrinologists and neurophysicians 
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Table 3: Comparison of clinical and laboratory data with other published case series
Findings Present series (n=13) Castillo et al. 2006 (n=20) Olmez et al. 2013 (n=13)
Median age at onset (years) 48.5 (19-62) 56 (27-84) 49 (2-66)
Gender (female) (%) 10 (77) 14 (70) 12 (92)
Clinical findings (%)

Cognitive impairment/behavioral changes 10 (76.9) 20 (100) 8 (61)
Transient symptoms 6 (46.1) 19 (95) 5 (38)
Tremor 1 (7.7) 16 (80) 3 (23)
Myoclonus 4 (30.8) 13 (65) 5 (38)
Ataxia or gait disorder 4 (30.8) 13 (65) 2 (15)
Seizures 6 (46.1) 12 (60) 7 (53)

Generalized 4 (30.8) 10 (50) 5 (38)
Partial 1 (7.7) 7 (35) 1 (8)
Both 1 (7.7) 5 (25) 1 (8)

Sleep disturbance 9 (46.1) 11 (55) 6 (46)
Hyper somnolence 3 (23.1) 8 (40) 2 (15)
Insomnia 6 (46.1) 3 (15) 4 (31)

Headache 4 (30.1) 10 (50) 3 (23)
Lateralized motor or sensory deficits 0 (0) 5 (25) 2 (15)
Psychosis or paranoia 5 (38.5) 5 (25) 2 (15)

Serologic abnormalities
Thyroperoxidase antibody positive 13/13 20/20 13/13
Thyroglobulin antibody positive 01/02 06/10 11/11
ANA positive 04/13 06/20 NA
RA factor positive 02/13 01/17 NA
ESR elevation 05/13 05/19 NA
CRP level elevated 03/03 3/9 NA
AST/ALT elevated 03/03 11/20 NA
TSH 05/13 11/20 5/10

CSF abnormalities
Protein level elevated 08/13 17/20 4/10
Leukocyte count elevated (>5) 02/13 05/20 3/10

TSH: Thyroid stimulating hormone, CSF: Cerebrospinal fluid, ALT: Alanine aminotranferease, AST: Aspartate aminotransferase, CRP: C‑reactive protein, 
ESR: Erythrocyte sedimentation rate, ANA: Antinuclear antibody, RA: Rheumatoid arthritis, NA: Not available

may help in early diagnosis and therapy with good 
clinical outcome. To the best of our knowledge, this is 
the largest single center clinical series of HE from the 
Indian subcontinent.
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