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Hashimoto’s Encephalopathy

Sheena Chew and Nagagopal Venna

�Introduction

�Background

In 1966, Brain and colleagues [1] reported the case of a 48-year-
old man who developed fluctuating encephalopathy several 
months after he was diagnosed with Hashimoto’s autoimmune 
thyroiditis. For the first year after his Hashimoto’s diagnosis, he 
had at least 12 episodes of acute-onset stroke-like symptoms 
that localized to different vascular distributions. These episodes 
were interspersed between periods of prolonged delirium with 
hallucinations and waxing-and-waning levels of consciousness. 
Five years after his first presentation with neurologic symptoms, 
his illness resolved spontaneously, and he had no residual neu-
rologic deficits. Based on the fluctuating, multifocal, and self-
resolving nature of the patient’s symptoms, as well as the 
temporal proximity of the neurologic disease to the patient’s 
onset of Hashimoto’s thyroiditis, Brain surmised that there may 
be an underlying autoimmune mechanism relating the patient’s 
Hashimoto’s disease with his neurologic symptoms.

Since Brain’s initial report, more than 120 further cases of 
wide-ranging neurologic symptoms associated with thyroid 
autoantibodies have been reported [1–5]. These cases have 
since been grouped into a poorly defined syndrome with sev-
eral names:

	1.	 Hashimoto’s encephalopathy (HE) [2], the most commonly 
used nomenclature that references Brain’s 1966 report.

	2.	 Steroid-responsive encephalopathy associated with autoim-
mune thyroiditis (SREAT) [3], a term used to highlight the 
responsiveness of cases to immunomodulatory therapy.

	3.	 Nonvasculitic autoimmune inflammatory meningoen-
cephalitis (NAIM) [4], a term used to distinguish the 
entity from central nervous system (CNS) vasculitis.

	4.	 Neurological disorder associated with thyroid autoimmu-
nity [5], a term used to broaden the syndrome to include 
non-encephalopathic neurologic symptoms.

This varied nomenclature highlights the challenge of 
defining a clinical syndrome that does not yet have a clear 
molecular or pathologic cause. For the purposes of this chap-
ter, we will use the term Hashimoto’s encephalopathy (HE) 
to denote a steroid-responsive encephalopathy associated 
with elevated thyroid autoantibodies, noting that most 
patients do not have active thyroiditis at presentation.

�Definition

HE is an autoimmune disorder that is characterized by a 
combination of elevated thyroid antibodies and altered cog-
nition that cannot be attributed to hypothyroidism or thyro-
toxicosis. It is one of several subcategories of autoimmune 
encephalopathy, which include HE, paraneoplastic encepha-
lopathy, autoimmune encephalitis with known antibodies, 
autoimmune encephalitis without known antibodies, primary 
central nervous system vasculitis, and systemic autoimmune 
diseases with CNS involvement. HE is a heterogeneous clin-
ical syndrome for which multiple sets of diagnostic criteria 
have been proposed [2, 6–9]. While its definition has evolved 
with the identification of antibodies that cause autoimmune 
encephalopathy, the key central diagnostic criteria remain 
relevant. These criteria are detailed as follows (and summa-
rized in Table 17.1):

Encephalopathy  The diagnosis of HE requires patients to 
have cognitive dysfunction. This may manifest as 
disorientation, confusion, memory loss, changes in level of 
consciousness, psychosis, or other signs of encephalopathy. 
Patients with HE may also have additional neurologic 
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symptoms beyond encephalopathy, including seizures, 
tremors or myoclonus, and focal findings.

Presence of Serum Thyroid Autoantibody  Patients with HE 
have elevated serum levels of anti-thyroglobulin antibody 
(anti-TG, previously known as thyroid microsomal antibody) 
or anti-thyroperoxidase antibody (anti-TPO).

Euthyroid or Mild Hypothyroid Status  Serum thyroid-
stimulating hormone (TSH) level should be between 0.3 
mIU/L and 5.0 mIU/L (euthyroid) or 5.1 mIU/L and 20.0 
mIU/L (mildly hypothyroid) to ensure that any symptoms of 
encephalopathy cannot be explained by profound 
hypothyroidism or thyrotoxicosis, as both are known to 
cause neurologic symptoms.

Exclusion of Non-Autoimmune Causes of Encephalopathy 
with Laboratory Studies  Infectious, toxic, metabolic, or 
neoplastic causes of encephalopathy must be ruled out with 
blood, urine, and cerebrospinal fluid (CSF) studies. Particular 
attention should be paid to ensure that the patient does not 
have viral encephalitis.

Exclusion of Neoplastic, Structural, or Vascular Causes of 
Encephalopathy with Radiologic Studies  To diagnose HE, 
neuroimaging should exclude neoplastic, structural, or 
vascular etiologies of encephalopathy.

Exclusion of Non-Convulsive Status Epilepticus By 
Electroencephalography (EEG)  While patients with HE 
may have seizures, seizures are not the sole cause of 
encephalopathy in the syndrome. Thus, EEG should be 
obtained to rule out non-convulsive status epilepticus as a 
cause of encephalopathy before assigning a diagnosis of HE.

Exclusion of Known Auto Antibody Syndromes  HE cannot 
be diagnosed in a patient who has positive serum antibodies 
to known neural antigens and pathologically defined types of 
autoimmune encephalitis. These include, but are not limited 
to, N-methyl-D-aspartate (NMDA) receptor antibody, 
voltage-gated calcium channel antibody syndromes, voltage-

gated potassium channel complex antibody syndromes, and 
neuromyelitis optica (NMO) spectrum disease. By extension, 
systemic autoimmune diseases that can cause neurologic 
symptoms, such as lupus, Sjögren syndrome, neuro-Behcet’s, 
and sarcoidosis, should be excluded.

Improvement with Corticosteroid Treatment  A key feature 
of HE is its response to immunotherapy, usually within 
1–4 weeks. This is a fundamental diagnostic criterion needed 
to distinguish HE, an autoimmune encephalopathy 
associated with anti-thyroid antibodies, from an unrelated 
encephalopathy with coincidental presence of serum anti-
thyroid antibody. This criterion is similar to idiopathic 
Parkinson’s disease, in which a patient’s response to 
dopamine replacement can distinguish Parkinson’s disease 
from other parkinsonian syndromes.

It is worthwhile to note that the patient in the original 
report by Brain and colleagues received steroids but did not 
improve and thus would not be diagnosed with HE by these 
criteria.

�Pathophysiology

It is widely accepted that an autoimmune process causes 
HE.  However, the pathophysiology of HE remains poorly 
understood. Proposed disease mechanisms include antibody-
mediated effects on neurons and/or glia, alteration of cell 
metabolism, and disruption of cerebral blood flow. These 
mechanisms are illustrated in Fig.  17.1 and discussed as 
follows.

�The Role of Anti-Thyroid Antibodies in Disease

Controversy surrounds the question of whether anti-thyroid 
antibodies in HE are pathogenic or whether they are a coin-
cident marker of immune dysregulation and a bystander to a 
different autoimmune process.

Those who support the theory that thyroid antibodies 
are pathogenic point to evidence that anti-thyroid antibod-
ies have been found in the cerebrospinal fluid of individu-
als with HE, but not in individuals with other neurologic 
diseases or individuals with elevated serum thyroid anti-
bodies who do not have encephalopathy [10, 11]. A pos-
sible mechanism of pathogenesis is a shared antigen 
between thyroid and neural structures: two studies report 
binding of anti-thyroperoxidase (TPO), anti-thyroglobu-
lin (TG), and anti-thyroid-stimulating hormone receptor 
(TSH-R) antibodies to astrocytes, vascular smooth mus-
cles, and neurons, respectively [12, 13]. However, these 

Table 17.1  Diagnostic criteria for Hashimoto’s encephalopathy

Diagnostic criteria for Hashimoto’s encephalopathy/SREAT
Encephalopathy
Presence of serum thyroid autoantibody
Euthyroid or mild hypothyroid status
Exclusion of non-autoimmune causes of encephalopathy with 
laboratory and radiologic studies
Exclusion of non-convulsive status epilepticus
Exclusion of known autoantibody syndromes
Improvement with immune suppression
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studies have not been replicated, and they also do not 
demonstrate a causal link between anti-thyroid antibodies 
and neuronal dysfunction. The evidence is inadequate to 
confidently support a pathogenic role of the anti-thyroid 
antibodies in HE.

The opposing theory hypothesizes that serum thyroid 
antibodies are nonpathogenic markers of autoimmunity that 
coincidentally coexist with a separate autoimmune neuro-
logic disease process. Proponents of this theory point to the 
high prevalence of anti-thyroid antibodies in the general 
population and contrast it with the rarity of HE: approxi-
mately 10–12% of the healthy population in the United 
States have detectable anti-thyroid antibodies [14], but the 
estimated prevalence of HE is 2.1/100,000 [7, 15]. Indeed, 
the serum concentration of anti-thyroid antibodies does not 
correlate well with the severity of encephalopathy symptoms 
in previously reported cases of HE [16], which argues against 
their pathogenicity.

�Other Autoantibodies in Hashimoto’s 
Encephalopathy

A small number of studies have highlighted other antibodies 
that could be associated with HE. Two proteomic screens of 
serum and CSF from patients with HE identified anti-
dimethylargininase-I (DDAHI) and anti-aldehyde reductase 
I (AKRIAI) as potential markers of the disease [17, 18]. 
DDAHI is involved in the regulation of nitric oxide synthesis 
[19] and was found to bind to endothelial cells in venules of 
the CNS. AKRIAI is involved in the metabolism of reactive 
aldehydes [20], and antibodies against this protein bind to 
endothelial cells, glial cells of white matter, and cortical gray 
matter. While intriguing, these studies have small sample 
sizes, have not been replicated, and have not demonstrated a 
causal link between antibodies and neuronal dysfunction.

One promising potential biomarker of HE is an antibody 
against α-enolase, a glycolytic enzyme that has multiple 
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Fig. 17.1  Proposed mechanisms of Hashimoto’s Encephalopathy
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functions that include plasminogen binding, response to 
hypoxic stress, and microtubule organization [21]. Three 
studies measured the presence of serum α-enolase antibod-
ies in a total of at least 31 patients with clinical HE, 71 
patients with Hashimoto’s thyroiditis without encephalopa-
thy, and 78 control individuals [22–24]. The combined 
studies found antibodies to α-enolase in 60–83% of patients 
with clinical HE, 6–12% of patients with Hashimoto’s thy-
roiditis without encephalopathy, and 0% of the control 
patients.

Despite this preliminary evidence, α-enolase antibody 
assays remain experimental and have not become standard in 
clinical practice. It remains unclear how specific these anti-
bodies are for HE; α-enolase antibodies have been reported 
in rheumatologic disorders such as antineutrophil cytoplas-
mic autoantibody (ANCA)-associated vasculitis, lupus 
nephritis, primary sclerosing cholangitis, and autoimmune 
hepatitis, among others [20]. It also remains unclear how 
antibodies to α-enolase may be involved in the pathogenesis 
of HE. Anti-α-enolase antibodies may represent a nonspe-
cific predilection to autoimmune disease. Alternatively, 
α-enolase could be involved in the pathogenesis of HE via 
energy failure due to aberrant glycolysis, intravascular 
immune complex deposition, and disturbance of fibrinolysis 
leading to disruption of cerebral blood flow and cerebral 
hypoperfusion.

�Cerebral Hypoperfusion in Hashimoto’s 
Encephalopathy

Cerebral perfusion changes may be a mechanism of dis-
ease in HE.  Several case reports of individuals with HE 
who had single-photon emission computed tomography 
(SPECT) scans demonstrated global brain hypoperfusion 
at the time of diagnosis. Perfusion subsequently improved 
with treatment and resolution of the clinical syndrome [25, 
26]. In addition, a SPECT study of seven individuals with 
both HE and serum α-enolase antibodies showed decreased 
perfusion in the bilateral anterior cingulate areas and left 
prefrontal cortex compared to controls [27]. However, it is 
important to note that some case series of individuals with 
HE also show normal cerebral perfusion on SPECT scans 
[15].

Interestingly, a study that compared the brain SPECT 
images of patients with autoimmune thyroiditis compared to 
healthy individuals found evidence of cerebral hypoperfu-
sion in patients with autoimmune thyroiditis, even in the 
absence of neurologic symptoms [28]. This study raises the 
intriguing possibility that there may be a unifying vascular 
process linking autoimmune thyroiditis and HE.

�Clinical Syndromes

�Epidemiology

HE is a rare disorder. Its estimated prevalence is 2.1/100,000 
[15]. Like most autoimmune disorders, HE has a female 
predominance with a female-to-male ratio of 4:1 [5]. It is 
primarily a disorder of adulthood; the mean age of presen-
tation ranges between 44 and 56 years [3]. However, HE 
has been reported in patients from the ages of 34 months to 
86 years, and between 14% and 20% of cases are pediatric 
patients [5, 29, 30].

�Clinical Presentation

HE can manifest in a variety of ways, though clinical presen-
tations generally fall under two major phenotypes [31]. The 
first type is a “vasculitic” presentation, in which patients 
have recurrent, discrete, stroke-like episodes with focal find-
ings such as hemiparesis, hemisensory deficits, aphasia, or 
ataxia. The other type is an indolent “diffuse progressive” 
presentation, in which patients develop insidious encepha-
lopathy that may mimic rapidly progressive dementia such 
as prion disease. These patients may also have symptoms of 
psychosis, hallucinations, or changes in level of conscious-
ness. There is significant overlap between these categories, 
and patients can present with both types during different 
phases of disease. Patients may also have seizures, tremors, 
or myoclonus in both types of presentations. In both presen-
tations, the hallmark feature is a nonspecific encephalopathy 
that can include alterations in consciousness, confusion, 
impaired cognitive function, or delirium. Symptoms are 
often subacute and may fluctuate; they rarely can present 
acutely.

The common clinical features outside of encephalopathy 
have been reported in several case series and reviews. They 
are summarized in Table 17.2 [2, 3, 5, 32]. The wide range in 
reported prevalence is a result of different sample sizes in 
different studies.

Table 17.2  Common clinical features of Hashimoto’s encephalopathy

Clinical symptom Prevalence (% reported)
Seizures 52–66
Altered consciousness 36–85
Focal deficits, including aphasia 18–80
Myoclonus 32–65
Tremor 28–84
Ataxia or gait disturbances 28–65
Psychosis and/or hallucinations 25–36
Headache 13–50

Modified from [2, 3, 5, 32]
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In addition to the typical features of HE previously 
described, there are also rare case reports of other neurologic 
symptoms described in the setting of HE, including encepha-
lopathy associated with subacute cerebellar syndromes [33, 
34], choreiform movements [35], sensory ganglionopathies 
[36], or peripheral neuropathies [37]. However, in cases of 
suspected HE with atypical features, it is important to rule 
out concurrent autoimmune or paraneoplastic disorders lead-
ing to rare presentations of disease.

�Laboratory Features

By definition, patients with HE are euthyroid or have mild 
hypothyroidism. Also by definition, patients with HE have 
thyroid antibodies present in the serum. As there is no 
disease-specific minimum antibody titer required for diagno-
sis, the antibody titer can range from slightly above the upper 
limit of normal to markedly elevated.

The most commonly found thyroid antibody is anti-TPO, 
which has been reported in the serum of 86–100% of patients 
in HE case series [2, 3, 5]. Anti-TG antibodies are less preva-
lent and are found in 60–73% of these cases. It is important 
to remember that while antibodies are required for diagnosis, 
their presence is not specific for the disease because they are 
found in 10–12% of the normal population [14].

The CSF findings of patients with HE vary from normal 
to mildly inflammatory. The most common abnormality is 
mildly elevated CSF protein, which has been reported in 
70–85% of cases. While CSF cell count can be mildly inflam-
matory in a fraction of HE cases, the majority (approxi-
mately 75%) of patients with HE have a normal CSF cell 
count. CSF glucose is usually normal. Oligoclonal bands are 
rare in HE, but their presence has been reported [2, 3, 5]. A 
marked CSF pleocytosis should be a signal for caution and 
may point away from HE and toward an alternative diagnosis 
such as infectious encephalitis.

Other signs of systemic inflammation may be evident in 
patients with HE, such as positive serum antinuclear antibody, 
elevated erythrocyte sedimentation rate, elevated C-reactive 
protein, and mildly elevated liver aminotransferases [3].

�Radiological/Electrophysiological Features

Brain magnetic resonance imaging (MRI) abnormalities have 
been noted in less than half of reported cases of HE [2, 3, 6]. 
Indeed, MRI is most useful in ruling out other structural or 
inflammatory causes of the patient’s clinical syndrome. When 
MRI abnormalities are present, they are nonspecific and can 
include diffuse white matter signal abnormalities, leptomen-

ingeal enhancement [3], and atrophy [38]. As with other 
causes of autoimmune encephalopathy, brain fluorodeoxy-
glucose-positron emission tomography (FDG-PET) may dis-
close metabolic abnormalities in patients with normal brain 
MRI (Fig.  17.2). In some cases, imaging abnormalities 
reverse following immunosuppressive therapy [3, 39].

Electroencephalography (EEG) is commonly abnormal in 
patients with HE (82–98% in case series), but there is no 
specific EEG pattern [2, 5]. The most common EEG abnor-
mality is generalized background slowing in the delta range 
(Fig. 17.3) [5]. Other abnormalities seen in HE include focal 
slowing, triphasic waves, periodic lateralized epileptiform 
discharges, frontal intermittent rhythmic delta or theta activ-
ity, and epileptiform abnormalities. These abnormalities are 
often reversible with treatment [40].

�Pathology

The most common pathologic finding in brain biopsy and 
autopsy specimens from patients with HE is a chronic peri-
vascular lymphocytic infiltration in arterioles and venules 
[41]. There can also be inflammation within the brain paren-
chyma, with tissue samples showing microglial activation 
and chronic gliosis with prominent astrocytes. There has 
been no pathologic evidence of central nervous system 
demyelination in HE.

�Treatment

Treatment guidelines are based on expert opinion because no 
randomized clinical trials for treatment of autoimmune 
encephalopathy exist.

�Acute Therapy

�Steroids
The initial treatment of patients with suspected HE is high-
dose corticosteroids because of their rapid action and favor-
able risk-to-benefit ratio in acute autoimmune disorders. A 
commonly used empiric course for HE is intravenous meth-
ylprednisolone (IVMP) 1000 mg daily for 5 days. Following 
this course, patients often require a period of maintenance 
steroid treatment and slow steroid taper. Suggested regimens 
include daily prednisone therapy with an initial dose of 
1–2 mg/kg/day, followed by a slow taper over 6–12 weeks; 
alternatively, IVMP 1000  mg may be given weekly for 
6–12  weeks. Patients should be monitored for side effects 
including hyperglycemia, hypertension, osteoporosis, 
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b

Fig. 17.2  (a) 18F-FDG brain PET showing hypometabolism in the left 
temporal lobe, insula, and ipsilateral temporo-occipital junction and in 
the right superior parietal lobule. (b) 18F-FDG brain PET documenting 

a normalization of brain glucose metabolism 3 months after the treat-
ment with plasmapheresis. (Reprinted with permission from Pari Pari 
et al. [45])
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Fig. 17.3  EEG showing continuous high-amplitude rhythmic lateral-
ized delta waves in the frontotemporal regions, with a defined preva-
lence over the left hemisphere. Neurological examination revealed 

global aphasia with dysgraphia as well as dyslexia. (Reprinted with 
permission from Pari et al. [45])
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Cushingoid changes, weight gain, and infections. Calcium 
with vitamin D should be used in all patients, and 
Pneumocystis jirovecii prophylaxis should be given to 
patients who will be taking moderate-dose steroids long term 
(>16 mg prednisone for 8 or more weeks [see Chap. 28]).

We suggest that patients undergo cognitive testing and 
ancillary testing (such as EEG) to establish a neurologic 
baseline before the initiation of therapy, if possible. Most 
patients with HE respond to treatment within 1 week, and 
almost all will have responded within 4  weeks [42]. If 
patients do not respond to steroids with quantitative improve-
ment within the first 4 weeks, alternative diagnoses should 
be reconsidered before committing the patient to long-term 
immunosuppressive therapy.

�Intravenous Immunoglobulin
For patients who have contraindications to steroid therapy, 
intravenous immunoglobulin (IVIG) may be used as an alter-
native immunomodulatory agent [16]. A typical dose is 
0.4  g/kg/day for 3–5  days. This may also be followed by 
0.4  g/kg weekly IVIG for 6–12  weeks. Patients should be 
monitored for side effects, which can include transfusion 
reactions, arterial and/or venous thrombosis, and acute kid-
ney injury.

�Plasmapheresis
Plasmapheresis, or plasma exchange, can be used in HE in 
patients with contraindications to steroid therapy [43, 44]. 
The standard dosing for plasmapheresis in this context is a 
1–1.5 plasma volume exchange every other day for five treat-
ments. Potential adverse effects include complications of 
central venous catheter placement, transfusion reactions, 
hypocalcemia, hypokalemia, coagulopathy, interactions with 
medications such as angiotensin-converting enzyme inhibi-
tors, or removal of other immunomodulatory medications.

�Maintenance Therapy
While some patients may recover after one clinical episode 
of HE, relapse of symptoms is common and patients often 
require steroid-sparing maintenance immunomodulatory 
therapy. Table  17.3 summarizes the common maintenance 
therapies. In our practice, we use mycophenolate as a first-
line steroid-sparing agent and find that it is generally effec-
tive and well tolerated. We use azathioprine or methotrexate 
as alternate agents to mycophenolate, depending on patient 
comorbidities. These agents are typically continued for 
1 year before a tapering trial. If clinical relapses recur with 
medication taper, we may continue these agents for 2 or 
more years. Patients with recalcitrant disease who do not 

Table 17.3  Maintenance treatment of Hashimoto’s encephalopathy/steroid-responsive encephalopathy associated with autoimmune thyroiditis 
(SREAT)

Agent Mechanism of action Side effects Dosing
Mycophenolate Inosine monophosphate inhibitor

Disrupts purine synthesis and 
depletes B- and T-cells

Gastrointestinal upset
Myelosuppression
Hypertension
Increased risk for malignancy or infection

Starting dose: 250 mg twice a day
Increase as tolerated to 1000 mg 
twice a day

Azathioprine Amidophosphophoribosyl-
transferase inhibitor
Disrupts purine synthesis and 
depletes B- and T-cells

Hepatitis
Rash
Hypersensitivity
Pancreatitis
Myelosuppression
Increased risk for malignancy or infection

Starting dose 2–3 mg/kg/day divided 
twice a day

Methotrexate Dihydrofolate reductase inhibitor
Disrupts purine synthesis and 
depletes B- and T-cells

Nausea, abdominal pain
Hepatotoxicity
Ulcerative stomatitis
Myelosuppression
Increased risk for infection and malignancy

Starting dose 7.5 mg per week
Increase as tolerated to 15–20 mg a 
week
Supplement with folic acid 1 mg 
daily

Rituximab Anti-CD20 monoclonal antibody
Depletes B-cells within 3 weeks

Infusion reaction
Myelosuppression
Reactivation of latent tuberculosis
Reactivation of hepatitis B
Rare PML
Increased risk of infection

Loading dose: doses of 1000 mg IV, 
2 weeks apart
Maintenance doses can be repeated 
every 6 months and are guided by 
clinical relapses rather than serum 
CD 19/20 levels

Cyclophosphamide Nitrogen mustard alkylating agent
Depletes T-cells

Nausea, vomiting, diarrhea
Infertility
Hemorrhagic cystitis
Increased risk of infection or malignancy
Cardiac toxicity
Pulmonary toxicity

Usual dose: 15 mg/kg, with 
maximum of 1200 mg per dose, 
given monthly for 6 months

IV intravenous, PML progressive multifocal leukoencephalopathy
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respond to first-line therapy may then receive rituximab or 
cyclophosphamide to maintain disease remission [16]. 
Further medication adjustments are made based on contin-
ued assessments of risk and benefits of treatment effects ver-
sus clinical relapses, with any eye toward taper whenever 
possible.

�Clinical Case

A 50-year-old woman with Hashimoto’s thyroiditis pre-
sented with a headache associated with confusion, memory 
loss, slurred speech, and fluctuating right-sided vision loss 
and numbness in her right face and arm. Her exam was nota-
ble for disorientation and inattentiveness. Her speech was 
fluent but her thought process was disorganized. Her 
responses to questions were inappropriate and peppered with 
confabulation. The remainder of her neurologic exam was 
normal.

The differential diagnosis at the time of presentation 
included seizures, CNS infection, Whipple disease, HE, 
CNS vasculitis, neuropsychiatric lupus, human immunodefi-
ciency virus (HIV), paraneoplastic disease, rapidly progres-
sive dementia, porphyria, and toxic or metabolic 
encephalopathy. An extensive laboratory evaluation revealed 
normal serum TSH, total T3, and free T4. Her anti-nuclear 
antibody (ANA) was 1:320, but antibodies to double-
stranded DNA, Ro, La, Smith, and ribonucleoprotein (RNP) 
were negative. Studies for syphilis, Whipple’s disease, HIV, 
and viral and bacterial encephalitis were negative. Her CSF 
was noninflammatory with 0 CSF leukocytes and a mildly 
elevated protein (94 mg/dL). A paraneoplastic encephalitis 
panel that included antibodies to VGKC, CV2, MATA, 
NMDAR, GAD, and amphiphysin was negative. Long-term 
EEG monitoring demonstrated intermittent diffuse slowing 
without epileptiform discharges.

HE was suspected when her thyroid peroxidase antibody 
was greater than assay (>1000 IU/mL, normal range <35 IU/
mL). Her thyroglobulin antibody was 603  IU/mL (normal 
range <40 IU/mL). She was empirically started on oral pred-
nisone 60 mg daily and rapidly improved within 48 h, lead-
ing to a diagnosis of HE. She was discharged home with a 
2-week prednisone taper. Her mental status was normal in 
clinic 1 month later.

She remained well for 6 months off treatment until she 
had a relapse of symptoms. Prednisone 60  mg daily was 
restarted. Her mental status returned to baseline, and she 
remained well until prednisone was weaned after 1 month. 
Prednisone was restarted and methotrexate 15  mg weekly 
was added. Despite adjuvant therapy, she had a second 
relapse when prednisone was tapered, so she received IVIG 
(1.5  mg/kg divided over five doses) with return to her 

baseline mental status. She continued to receive IVIG infu-
sions monthly.

One year after symptom onset, she was doing well with 
no neurologic deficits with monthly IVIG and weekly meth-
otrexate. She successfully tapered prednisone to 20 mg daily. 
However, she had a third relapse when IVIG was stopped, 
and an increase in methotrexate to 20  mg weekly did not 
help. Therefore, she received rituximab (two doses of 
1000  mg separated by 2  weeks, followed by two further 
doses 1  month later). Her mental status improved to near 
baseline with some residual mild emotional lability. She 
remained stable for a year.

Two and a half years after symptom onset, she had a 
fourth relapse with recurrent fluctuating mental status abnor-
malities. She received three doses of 1000 mg IV methyl-
prednisolone followed by two doses of rituximab 1000 mg. 
Methotrexate was stopped because of ulcerative stomatitis. 
Her mental status returned to her previous baseline, and she 
was discharged home with a prednisone taper.

One month later, she had a fifth relapse in the setting of 
her prednisone taper. She had a witnessed tonic-clonic sei-
zure at home and was hospitalized in the intensive care unit. 
She had a fever to 104 ° F and was comatose on admission. 
Extensive infectious evaluation was unremarkable. Her CSF 
had 0 white blood cells (WBC) and normal protein. Brain 
MRI showed susceptibility effect and T2 FLAIR hyperinten-
sity, which were associated with mild leptomeningeal 
enhancement in the right precentral sulcus. She received 
1000 mg IV methylprednisolone daily for 3 days, and her 
mental status rapidly improved. She was started on myco-
phenolate 250  mg twice daily. Rituximab was continued 
with two infusions of 1000 mg 2 weeks apart, dosed every 
6 months.

Mycophenolate was slowly increased to 750  mg twice 
daily and rituximab continued every 6 months. On this regi-
men, she was able slowly to taper off prednisone over 1 year. 
She has not had another relapse in 18 months. Her neuro-
logic exam at her most recent clinic visit (almost 4  years 
after symptom onset) was normal except for diabetic neu-
ropathy that developed in the setting of diabetes from chronic 
steroid use. She was living independently.

�Conclusion

HE is an exquisitely treatable condition that can mimic many 
other neurologic illnesses, including untreatable ones such as 
Creutzfeldt-Jakob disease. Thus, it is always worthwhile to 
screen for anti-thyroid antibodies in individuals with enceph-
alopathy of unknown etiology. Most individuals with HE 
will respond to acute steroid therapy, and some will require 
long-term immunosuppression to prevent frequent relapses.
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While HE’s underlying pathophysiology is still being elu-
cidated, clues point toward a reversible autoimmune vascu-
lopathy. Disciplined definition of cases, as well as further 
research into the pathology and natural history of HE, will 
help provide targeted therapy for patients with the disease 
and minimize the risks of long-term treatment.

References

	 1.	Brain L, Jellinek EH, Ball K. Hashimoto’s disease and encepha-
lopathy. Lancet. 1966;2(7462):512–4.

	 2.	Chong JY, Rowland LP, Utiger RD.  Hashimoto encephalopathy 
syndrome or myth? Arch Neurol. 2003;60:164–71.

	 3.	Castillo P, Woodruff B, Caselli R, Vernino S, Lucchinetti C, 
Swanson J, et  al. Steroid-responsive encephalopathy associated 
with autoimmune thyroiditis. Arch Neurol. 2006;63:197–202.

	 4.	Caselli RJ, Boeve BF, Scheithauer BW, O’Duffy JD, Hunder 
GG.  Nonvasculitic autoimmune inflammatory meningoen-
cephalitis (NAIM): a reversible form of encephalopathy. Neurol. 
1999;53(7):1579–81.

	 5.	Ferraci F, Carnevale A. The neurological disorder associated with 
thyroid autoimmunity. J Neurol. 2006;253:975–84.

	 6.	Doherty CP. Possibly, probably definitely, Hashimoto encephalopa-
thy. J Neurol Sci. 2005;228:1–2.

	 7.	Sawka AM, Fatourechi V, Boeve BF, Mokri B. Rarity of encepha-
lopathy associated with autoimmune thyroiditis: a case series from 
Mayo Clinic from 1950 to 1996. Thyroid. 2002;12:393–8.

	 8.	Fatourechi V.  Hashimoto’s encephalopathy: myth or reality? An 
endocrinologist’s perspective. Best Pract Res Clin Endocrinol 
Metab. 2005;19(1):53–66.

	 9.	Peschen-Rosin R, Schabet M, Dichgans J.  Manifestation of 
Hashimoto’s encephalopathy years before onset of thyroid disease. 
Eur Neurol. 1999;41:79–84.

	10.	Ferracci F, Moretto G, Candeago RM, Cimini N, Conte F, Gentile 
M, et al. Antithyroid antibodies in the CSF their role in the patho-
genesis of Hashimoto’s encephalopathy. Neurol. 2003;60:712–4.

	11.	 Ilias I, Karagiorga V, Paraskevas G, Bougea A, Bourbouli M, Pappa 
A, et al. Thyroid autoantibodies in the cerebrospinal fluid of sub-
jects with and without thyroid disease: implications for Hashimoto’s 
encephalopathy. J Thyroid Res. 2015;2015:819072.

	12.	Blanchin S, Coffin C, Viader F, Ruf J, Carayon P, Potier F, et al. Anti-
thyroperoxidase antibodies from patients with Hashimoto’s encephalop-
athy bind to cerebellar astrocytes. J Neuroimmunol. 2007;192:13–20.

	13.	Moodley K, Botha J, Raidoo DM, Naidoo S. Immuno-localization 
of anti-thyroid antibodies in adult human cerebral cortex. J Neurol 
Sci. 2011;302(1–2):114–7.

	14.	Hallowell JG, Atehling NW, Flanders WD, Hannon WH, Gunter 
EW, Spencer CA, et al. Serum TSH, T(4), and thyroid antibodies 
in the United States population (1988–1994): national Health and 
Nutrition Examination Survey (NHANES III). J Clin Endocrinol 
Metab. 2002;87:489–99.

	15.	Ferracci F, Bertiato G, Moretto G.  Hashimoto’s encephalopathy: 
epidemiologic data and pathogenic considerations. J Neurol Sci. 
2004;217(2):165–8.

	16.	Olmez I, Moses H, Sriram S, Kirshner H, Lagrange AH, Pawate 
S. Diagnostic and therapeutic aspects of Hashimoto’s encephalopa-
thy. J Neurol Sci. 2013;331:L67–71.

	17.	Gini B, Laura L, Riccardo C, Laura C, Marconi S, Anghileri E, 
et al. Novel autoantigens recognized by CSF IgG from Hashimoto’s 
encephalitis revealed by a proteomic approach. J Neuroimmunol. 
2008;196:153–8.

	18.	Oide T, Tokuda T, Yazaki M, Watarai M, Mitsuhashi S, Kaneko K, 
et al. Anti-neuronal autoantibody in Hashimoto’s encephalopathy: 
neuropathological, immunohistochemical, and biochemical analy-
sis of two patients. J Neurol Sci. 2004;217:7–12.

	19.	Leiper JM, Santa Maria J, Chubb A, MacAllister RJ, Charles IG, 
Whitley GSJ, et  al. Identification of two human dimethylargi-
nine dimethylaminohydrolase with distinct tissue distributions 
and homology with microbial arginine deiminases. J Biochem. 
1999;343:209–14.

	20.	Picklo MJ, Olson SJ, Markesbery WR, Montine TJ.  Expression 
and activities of aldo-keto oxidoreductases in Alzheimer disease. J 
Neuropathol Exp Neurol. 2001;60:686–95.

	21.	Pancholi V. Multifunctional α-enolase: its role in diseases. Cell Mol 
Life Sci. 2001;58:902–20.

	22.	Ochi H, Horiuchi I, Araki N, Toda T, Araki T, Sato K, et al. Proteomic 
analysis of human brain identifies α-enolase as a novel autoantigen 
in Hashomoto’s encephalopathy. FEBS Lett. 2002;528:197–202.

	23.	Fujii A, Yoneda M, Ito T, Yamamura O, Satomi S, Higa H, et al. 
Autoantibodies against the amino terminal of α-enolase are 
a useful diagnostic marker of Hashimoto’s encephalopathy. J 
Neuroimmunol. 2005;162:130–6.

	24.	Yoneda M, Fujii A, Ito A, Yokoyama H, Nakagawa H, Kuriyama 
M.  High prevalence of serum autoantibodies against the 
amino terminal of α-enolase in Hashimoto’s encephalopathy. J 
Neuroimmunol. 2007;185:195–200.

	25.	Forchetti CM, Katsamakis G, Garron DC.  Autoimmune thyroid-
itis and a rapidly progressive dementia: global hypoperfusion 
on SPECT scanning suggests a possible mechanism. Neurol. 
1997;49:623–6.

	26.	Dominguez Grande ML, Constantino A, Rayo JI, Serrano J, 
Infante J, Garcia L, et  al. Brain hypoperfusion on Tc-99m-
ethylene dicysteine diethyl ester single-photon emission computed 
tomography in Hashimoto’s encephalopathy. Indian J Nucl Med. 
2013;28(2):102–4.

	27.	Muramatsu T, Ikawa M, Yoneda M, Sugimoto K, Matsunaga A, 
Yamamura O, et  al. Pathophysiological decrease in the regional 
cerebral blood flow in Hashimoto’s encephalopathy: a multiple-
case SPECT study. Eur Neurol. 2014;72:13–9.

	28.	Zettnig G, Asenbaum S, Fueger BJ, Hofmann A, Diemling M, 
Mittlboeck M, et  al. Increased prevalence of subclinical brain 
perfusion abnormalities in patients with autoimmune thyroid-
itis: evidence of Hashimoto’s encephalitis? Clin Endocrinol. 
2003;59(5):637–43.

	29.	Castro-Gago M, Gomez-Lado C, Maneiro-Freire M, Eiris-Punal 
J, Bravo-Mata M. Hashimoto encephalopathy in a preschool girl. 
Pediatr Neurol. 2010;42(2):143–6.

	30.	Nandi-Munshi D, Taplin CE. Thyroid-related neurological disorders 
and complications in children. Pediatr Neurol. 2015;52:373–82.

	31.	Kothbauer-Margreiter I, Sturzenegger M, Komor J, Baumgartner R, 
Hess CW. Encephalopathy associated with Hashimoto thyroiditis: 
diagnosis and treatment. J Neurol. 1996;243(8):585–93.

	32.	Montagna G, Imperiali M, Agazzi P, D’Aurizio F, Tozzoli R, Feldt-
Rasmussen U, Giovanella L. Hashimoto’s encephalopathy: a rare 
proteiform disorder. Autoimmun Rev. 2016 May;15(5):466–76.

	33.	Passarella B, Negro C, Nozzoli C, De Marco V, Rini A. Cerebellar 
subacute syndrome due to corticosteroid-responsive encepha-
lopathy associated with autoimmune thyroiditis (also called 
“Hashimoto’s encephalopathy”). Clin Ter. 2005;156:13.

	34.	Selim M, Drachman DA.  Ataxia associated with Hashimoto’s 
disease: progressive non-familial adult onset cerebellar degenera-
tion with autoimmune thyroiditis. J Neurol Neurosurg Psychiatry. 
2001;71:81.

	35.	Taurin G, Golfier V, Pinel JF, Deburghgraeve V, Poirier JY, Edan G, 
et al. Choreic syndrome due to Hashimoto’s encephalopathy. Mov 
Disord. 2002;17:1091.

17  Hashimoto’s Encephalopathy



178

	36.	Cao NJ, Tselis AC, Li J, Gorman M. A case of Hashimoto’s enceph-
alopathy: association with sensory ganglionopathy. J Neurol Sci. 
2005;238:105.

	37.	Sheng B, Lau KK, Li HL, Cheng LF.  A case of Hashimoto’s 
encephalopathy with demyelinating peripheral neuropathy. Eur 
Neurol. 2005;53:84.

	38.	Song YM, Seo DW, Chang GY. MR findings in Hashimoto enceph-
alopathy. Am J Neuroradiol. 2004;25:807–8.

	39.	Bohnen N, Parnell K, Harper C. Reversible MRI findings in a patient 
with Hashimoto’s encephalopathy. Neurology. 1997;29:246–7.

	40.	Schauble B, Castillo P, Boeve B, Westmoreland B.  Steroid-
responsive encephalopathy associated with autoimmune thyroiditis. 
Clin Neurophysiol. 2003;114:32–7.

	41.	Lyons MK, Caselli RJ, Parisi JE.  Nonvasculitic autoimmune 
inflammatory meningoencephalitis as a cause of potentially revers-
ible dementia. J Neurosurg. 2008;108:1024–7.

	42.	Flanagan EP, McKeon A, Lennon VA, Boeve BF, Trenerry MR, Tan 
KM, et al. Autoimmune dementia: clinical course and predictors of 
immunotherapy response. Mayo Clin Proc. 2010;85(10):881–97.

	43.	Hussain NS, Rumbaugh J, Kerr D, Nath A, Hillis AE. Effects of 
prednisone and plasma exchange on cognitive impairment in 
Hashimoto encephalopathy. Neurology. 2005;64(1):165–6.

	44.	Cook MK, Malkin M, Karafin MS. The use of plasma exchange in 
Hashimoto’s encephalopathy: a case report and review of the litera-
ture. J Clin Apher. 2015;30(3):188–92.

	45.	Pari E, Rinaldi F, Premi E, Codella M, Rao R, Paghera B, Panarotto 
MB, De Maria G, Padovani A. A follow-up 18F-FDG brain PET 
study in a case of Hashimoto’s encephalopathy causing drug-
resistant status epilepticus treated with plasmapheresis. J Neurol. 
2014;261:663–7.

S. Chew and N. Venna


	17: Hashimoto’s Encephalopathy
	Introduction
	Background
	Definition

	Pathophysiology
	The Role of Anti-Thyroid Antibodies in Disease
	Other Autoantibodies in Hashimoto’s Encephalopathy

	Cerebral Hypoperfusion in Hashimoto’s Encephalopathy
	Clinical Syndromes
	Epidemiology
	Clinical Presentation
	Laboratory Features
	Radiological/Electrophysiological Features
	Pathology

	Treatment
	Acute Therapy
	Steroids
	Intravenous Immunoglobulin
	Plasmapheresis
	Maintenance Therapy


	Clinical Case
	Conclusion
	References




