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Summary. Hashimoto encephalopathy (HE) is a rare but controversial entity encompassing a variety of 
neuropsychological presentations in the setting of autoimmune thyroid disease. HE, mostly described in 
adults, with a female‑to‑male ratio of 4:1, is a relatively rare entity in the pediatric population and probably 
under recognized as a cause of acute encephalopathy in children and adolescents. A number of pathogenetic 
mechanisms have been suggested. Female prevalence, presence of autoantibodies, fluctuating course, and 
response to immunomodulatory therapy suggest the autoimmune nature of the disease. Existing diagnostic 
criteria for adults require modification to be applied to children and adolescents, who differ from adults 
in their clinical presentations, clinical findings, autoantibody profiles, treatment response, and long-term 
outcomes. A combination of neurological findings, positive antithyroid autoantibodies, and responsiveness 
to steroids is diagnostic of HE. We add a new case of HE in an adolescent girl and review the current HE 
literature. (www.actabiomedica.it)
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Introduction

Hashimoto encephalopathy (HE) is an autoim-
mune condition with varied neurological and psychi-
atric features, associated with high serum antithyroid 
autoantibodies (ATAs). It was first described by Brain 
et al. in 1966 (1). Its prevalence is 2.1/100.000; how-
ever, it is uncommon in the pediatric population (2). 
Clinical presentation of HE varies from stroke-like 
signs, seizures including status epilepticus, amnesic 
syndrome, ataxia, myoclonus, cognitive impairment, 
and dementia to psychiatric manifestations (3,4). The 
diagnosis of HE is clinical and based on the highly 
variable neurological conditions, the detection of 
ATAs in serum, and  the exclusion of other potential 
etiologies. A clinical response to corticosteroid therapy 
is supportive of the diagnosis. The importance of early 
diagnosis and appropriate treatment is paramount (5).

The intention of this article is to raise awareness 
of  HE, a potential cause of a various neurological and 
psychiatric condition in pediatric age.  So, we report  
a particular case of HE in an adolescent girl which 
presented with altered cognitive status and behavioral 
changes and we carried out a full review of the litera-
ture on epidemiology, clinical, diagnosis and treatment 
regimens in HE.

Case report

A 12-year-old, previously healthy girl, was admit-
ted to our hospital for an acute history of headache, 
vomiting, tremors, dysarthria, spatio-temporal disori-
entation, hyposthenia of the lower limbs and slightly 
blurred vision. The parents also noticed mood worsen-
ing, with alternating phases of depression and irritabil-
ity few weeks before. 
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On clinical examination, she presented dyspho-
nia,  difficulty in maintaining the upright position with 
Romberg slightly positive. There were no meningeal 
signs or focal deficit. Her pupils were symmetrical and 
bilaterally reacting normally to light stimulus. There 
were no signs of meningeal irritation. She had uncon-
trolled emotional outbursts like purpose less laughing. 
Initial blood tests including blood counts, renal and 
liver function tests, C-reactive protein, erythrocyte 
sedimentation rate, serum ammonia, and blood gas 
analysis were normal. Cranial computed tomography 
(CT) was negative for pathologies. Results of autoim-
mune, toxics and infectious markers and cerebrospi-
nal fluid (CSF) studies for bacterial and viral infection 
were negative. A mild increase of protein levels in CSF 
was present. Thyroid function tests were also within 
normal limits: free T3 titer was 4.07 pg/mL (normal: 
2.3-4.2 pg/ml); free T4 titer was 1.13 ng/dL (normal: 
0.89-1.76 ng/dl) and TSH titer was 5.04 μUI/mL 
(normal: 0.55- 4.78 IU/ml). High levels of antithy-

riod antibodies were noted, with anti-thyroglobulin 
(TG-Ab) 176.90 UI/mL (normal: 0-100 IU/ml) and 
anti-thyroid-peroxidase (TPO-Ab) 11.853.00 UI/mL 
(normal: 0-100 U/ml). Thyroid ultrasound: thyroid 
gland with subverted ecostructure with presence of 
hyperechogenic shoots which determine pseudo-nod-
ular character in both lobes (marked vascularization is 
appreciated at color-doppler as for inflammatory al-
terations). CSF antithyroid antibodies were positive 
(TPO-Ab 28.00 IU/ml, TG-Ab 15 IU/ml). 

Brain magnetic resonance imaging (MRI) showed 
hyperintense spots in white matter of frontal-parietal 
lobe, bilateral, more evident on the right in FLAIR 
sequence without enhancement of the focal lesions on 
T1 post contrast sequence (Figure 1). Electroencepha-
lography (EEG) showed bilateral diffuse slow wave 
activity, without epileptiform activity, suggestive of 
encephalopathy.  

Clinical, MRI, EEG, electromyography and labo-
ratory findings led to the diagnosis of HE, and high-

Figure 1. Magnetic Resonance Imaging of the brain, FLAIR sequence (fig. 1a), revealed hyperintense spots in white matter of 
frontal-parietal lobe, bilateral, more evident on the right. T1 post contrast sequence (fig. 1b) revealed absence of enhancement of the 
focal lesions
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dose methyl-prednisolone was administered intrave-
nously (1 g/day) for the first 3 days followed by oral 
prednisone for the following 30 days. The treatment 
induced a rapid disappearance of tremors and dysar-
thria followed by subsequent improvement of head-
ache and humoral tone. 

On  5 years of follow up, the patient is asympto-
matic, off steroids, and her thyroid profile is normal.

Written consent for publication of this case re-
port and accompanying images were obtained from 
the parents of the patient.

Discussion

HE  is a rare clinical condition associated with 
Hashimoto thyroiditis (HT) (1, 6). HE has also been 
called with acronyms: SREAT (steroid-sensitive en-
cephalopathy associated with autoimmune thyroiditis) 
(7,8) because affected patients usually have high titers 
of ATA and respond well to therapy with corticoster-
oids or NAIM (non-vasculitic autoimmune inflamma-
tory meningoencephalitis) due to the absence of cer-
ebral vasculitis observed in brain biopsies in affected 
subjects (9). The incidence of HE is higher in female 
(about 70–88% of female patients) with a female-to-
male ratio of 4:1 (10). The risk factors for the develop-
ment of HE are unclear (11), although few possible 
risk factors have been mentioned in various case re-
ports such as the effects of adjuvant-like or immune-
stimulating agents of exogenous (alpha-interferon, 
Epstein-Barr virus) (12-14) or endogenous origin (es-
trogens) (15) and lithium which produces TSH resist-
ance of thyrocytes (16). The average onset is about 40 
years old (17). 

It is relatively rare in the pediatric population, 
with about 60 cases described to date and an un-
known prevalence (10,18). The majority of pediatric 
cases are teenagers, with a median age at diagnosis of 
14 years (10,19). The pathophysiology of HE is still 
inconclusive. Three major mechanisms were suspected 
in pathogenesis of HE: related to vasculitis; related to 
autoantibody (including those against not only thy-
roid, but also extra-thyroid antigens); related to toxic/
deregulatory influence of some hormones, excessively 
produced in response to hypothyroidism. 

Initially HE was interpreted as a kind of immu-
nopathological vasculitis, that alters the brain micro-
vasculature and procedures local oedema or a vasculitis 
that results from  endothelial inflammation (brain).  
The single proof for that was a presence of hypoperfu-
sion zones on brain computed tomographic images in 
some of the cases (20,21). This hypothesis is also sup-
ported by the discovery of anti–α-enolaseantibodies, 
which are abundantly expressed in endothelial cells 
and have been found in other vasculitic diseases such 
as Kawasaki disease (22).

An autoimmune pathogenesis of HE has been 
assumed on the basis of the presence of ATAs and 
the response of some patients to steroids or other 
immunotherapy. In that possible mechanism, ATAs 
could attack antigens that are shared by the thyroid 
and the brain: TG-Ab recognize antigens of cerebral 
vasculature, TSH-RAb bind to cortical neurons, and 
TPO-Ab localize on astroglial cells of cerebellum and 
cerebral cortex (23,24). However, there is not a rela-
tionship between the extent of ATAs elevation and the 
severity of HE. Rather than playing a direct role in the 
pathophysiology of HE, it is suggested that thyroid-
associated anti-TPO is a hallmark of HE (25). 

The hypothesis of toxic effects of thyrotropin-
releasing hormone (TRH) is based on the idea that 
the encephalopathic features of HE are caused by an 
increase in cerebral TRH (26).TRH is released by 
the hypothalamus and stimulates TSH production in 
the pituitary, which subsequently  stimulates thyroid 
hormone production in the thyroid. Only one trial of 
TRH in a patient with HE has been carried out that 
demonstrated that TRH infusion effectively produced 
myoclonus and tremor that were similar to the pa-
tient’s symptoms during an exacerbation (26).

HE can manifest in many different ways, but it 
usually manifested by cognitive impairment, seizures, 
focal neurologic deficits, myoclonus, neuropsychiatric 
features and stroke-like episodes (27). The course of 
the disease may be recurrence–remission or gradual 
progression. Seizure disorders were seen in about 60– 
70% patients, and many of them showed as the first 
manifestation of the disease. Seizure disorders are 
more common in children (about 80%) compared to 
adults (10,28). The mechanisms of seizure disorders in 
HE are not yet fully understood: possible autoimmune 
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mechanisms may be involved. Seizure presentations 
include progressive focal or generalized onset sei-
zures and new-onset status epilepticus (SE) (29). SE 
includes epilepsia partialis continua (EPC) and non-
convulsive SE (NCSE), reported in 12% of HE pa-
tients (29,30). The most common seizure pattern was 
focal onset seizures with secondary generalization (7). 
Patients with HE can also manifest itself with unusual 
symptoms such as pseudobulbar palsy, sensori-motor 
polyneuropathy, catatonic symptoms, vertigo, muscle 
weakness, chorea, opsoclonus and a trigeminal neural-
gia type headache (31-36). 

The variety of clinical manifestations makes it dif-
ficult to differentiate HE from other diseases caused 
by vascular, infectious, toxic-metabolic, and autoim-
mune factors, metastasis/neoplasia, iatrogenic/inborn 
errors of metabolism, neurodegenerative diseases, and 
systemic diseases/seizures (37). Sometimes the pres-
ence of autoimmune inner ear disease is possible, char-
acterized by an immune-mediated vestibule-cochlear 
dysfunction, probably secondary to the autoimmune 
reaction of ATAs (38). 

In our experience of about seven cases of HE, we 
had several clinical manifestations both at onset and 
during follow-up. The most particular symptoms re-
ferred were: severe insomnia or hypersomnia, impair-
ment in gross and/or fine motor movements, impair-
ments in memory or learning and exhibits mutism or 
aphasia, disability, unable to attend school/community 
activities.

As regards thyroid function, it is reported in lit-
erature  that 25%-30% of HE cases had subclinical hy-
pothyroidism, 17%-30% had hypothyroidism, 7% had 
hyperthyroidism and 18%-45% were euthyroid (17).

In more than one third of observations there were 
comorbidities of HE with other systemic and/or organ 
specific autoimmune diseases, e.g. lupus, Sjogren’s syn-
drome, atrophic gastritis/pernicious anemia and myas-
thenia gravis, sarcoidosis, rheumatoid arthritis, Guil-
lain-Barre syndrome and autoimmune hypophysitis 
(39).The most remarkable co-morbidity of HE is an 
association with peripheral poly-neuropathies, involv-
ing sensory and autonomic nerves, observed in an ado-
lescent girl (40).

HE is a diagnosis of exclusion and toxins, infec-
tions, metabolic, neoplastic and other neuronal anti-

body syndromes should be excluded. It is suspected 
in patients with highly variable neurological and neu-
ropsychiatric conditions accompanied by normal or 
nonspecific MRI and CSF findings and the detection of 
an elevated concentration of circulating serum ATAs. A 
clinical response to corticosteroid therapy is supportive 
of the diagnosis. The first cluster of criteria for the di-
agnosis of HE was proposed by Peschen-Rosin et al. in 
1999 (41). Subsequently in 2016, Graus et al. modified 
diagnostic criteria for HE (42) (Table 1).

Neuroimaging studies, EEG, and cerebrospinal 
fluid analysis can be supportive, although they are not 
diagnostic. Most cases demonstrate a narrow spectrum 
of EEG findings. Diffusely abnormal electroencepha-
logram without specific signs has been described in 
a few pediatric cases. Muhle et al. described a wide-
spread slowing, with an occurrence of generalized delta 
activity in two recordings (43). The most CSF is the 
presence of elevated protein and less frequently leuko-
cyte elevation (44). CSF thyroid antibodies have been 
reported to be elevated in cases of HE (20). 

CT is usually normal in patients of all ages but 
could reveal cerebral atrophy or ventricular dilatation 
(45,46).

Brain MRI in HE could show various degrees of 
nonspecific abnormality including white matter ab-
normalities, cortical irregularities, ischemic lesions and 
focal vasogenic edema. MRI studies in children have 
mostly shown prolonged T2-weighted signals of the 
subcortical white matter, suggesting inflammation or 
demyelination (44, 47).

Table 1. Diagnostic criteria for Hashimoto’s encephalopathy 
(From: Ref. 42)

All six criteria are needed for the diagnosis

1. �Encephalopathy with seizures, myoclonus, hallucinations, 
or stroke-like episodes

2 �Thyroid disease (Subclinical or mild overt usually 
hypothyroidism)

3. Brain MRI normal or with non-specific abnormalities

4. �Presence of serum thyroid (thyroid peroxidase, 
thyroglobulin) antibodies

5. Absence of other neuronal antibodies in serum and CSF

6. Reasonable exclusion of alternative causes
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All patients should have a brain MRI with and 
without gadolinium. Over half of patients with AE will 
have a  normal brain and spine MRI at diagnosis. In-
flammatory lesions (high signal on T2 and fluid-atten-
uated inversion recovery sequences) may develop over 
time, and cerebral atrophy may occur months later.

The current standard treatment of HE is the use 
of corticosteroids in addition to the treatment of any 
concurrent dysthyroidism. Generally, the symptoms 
improve or completely resolve over a few months. The 
major part of cases, currently over 90% of them, are 
prone to glucocorticoid treatment with initial high 
dose (500-1000 mg of methylprednisolone per day 
for adults or 30 mg/kg of body mass for children) ad-
ministered for 3-7 days, followed by a prednisone (1–2 
mg/kg/days, max 60 mg/days) for 6 to 8 weeks (48). 
The dose should be gradually reduced. Initially pred-
nisone doses ranging from 50 mg to 150 mg daily have 
also been used. No greater benefit of one treatment has 
been demonstrated versus another (49).

In resistant cases of disease other immunosup-
pression therapies include plasma exchange, IVIG, 
methotrexate, azathioprine, cyclophosphamide, and 
mycophenolate mofetil. The first case report of IVIG 
therapy in HE child has been described by Berger et al. 
with significant benefit (9). Some authors reported the 
achievement of a 7-year lasting remission after IVIG 
treatment in a HE patient poorly responded to gluco-
corticoids (50). Plasmapheresis was successfully used 
in steroid non-responders and in case worsened after 
corticosteroids, presumably because of removal from 
blood of certain autoantibodies or inflammatory me-
diators (51).

HE with clinical response to therapeutic plasma 
exchange (TPE) has been described in literature with 
reliable reduction in anti-thyroid peroxidase (anti-
TPO) antibodies and corresponding improvement 
in clinical status (52). It can also be used alone or in 
combination with steroids, immunoglobulins, or other 
immunosuppressive agents. In 2016, the American 
Society for Apheresis published treatment guidelines 
for plasma exchange and proposed that HE is a cat-
egory II indication for plasma exchange with 2C level 
of recommendation. 

The American Society for Apheresis recommends 
a total of 3–9 sessions of plasma exchange performed 

once every other day for HE. The volume of plasma 
exchanged per treatment should be 1–1.5 times the es-
timated plasma volume, and albumin should be used as 
the replacement solution (53,54).

Treatment responses were retrospectively re-
viewed in six consecutive children diagnosed with HE, 
between August 2008 and July 2016. Corticosteroid 
(intravenous methylprednisolone 10–15 mg/kg/day 
for 3–5 days or prednisolone 2 mg/kg/day for 4 weeks) 
was administered as initial therapy in all patients. 
Three did not respond and were treated with i.v. im-
munglobulin (IVIG: 2 g/kg total, administered over 5 
days), resulting in two responders. After the failure of 
corticosteroid and IVIG, one patient underwent plas-
mapheresis, and her neurologic manifestations began 
to remit (55). The prognosis of HE when treated is 
good. However, the rate of sequela is greater in chil-
dren and adolescents (56).

Conclusion

Autoimmune encephalopathy, as a complication 
of HT, should be considered also in pediatric patients 
with potential or known autoimmune thyroiditis with 
atypical neuropsychiatric manifestations not respond-
ing to conventional treatment. Garg et al. (57) re-
viewed the literature for pediatric patients with HE. 
Forty-seven articles detailing 74 pediatric patients and 
the present patient were included. Average age of pres-
entation was 13.1 years (range: 2 years 10 months–18 
years) and a majority are female (F:M = 5:1). Dura-
tion of symptoms before diagnosis ranged from few 
days to 9 years. Around 20% presented with acute on-
set. The most common clinical features awere seizures 
(69%, status epilepticus: 25%, refractory epilepsy: 3%), 
alteration in sensorium (60%), psychosis (37%), behav-
ioral alterations (33%), headache (25%), and cognitive 
decline (21%). Other presenting symptoms included 
academic issues, sleep disturbances, movement disor-
ders, mood changes, and emotional liability. Recurrent 
strokes, myoclonus, ataxia, and tremors were less com-
mon compared to adults (18). 

The diagnostic process of this pathology is not 
simple and requires a careful differential diagnosis 
with other numerous pathologies that can induce a 
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state of encephalopathy. In the last decades there has 
been increased knowledge of thyroid/brain/immunity 
interactions indicating the importance of multidisci-
plinary approach of endocrinologists, neurologists, 
psychiatrists and pediatricians for an early recognition 
and treatment. Early diagnosis and treatment is very 
important considering that residual cognitive impair-
ment could occur in patients not treated in time. 
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