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Background/Objective: Our objective is to highlight the importance of identifying symptoms of ste-
roid-responsive encephalopathy with associated thyroiditis (SREAT), especially in the setting of
intermittent cognitive dysfunction, and to inform that SREAT can develop even in patients with a
history of partial thyroidectomies.
Case Report: We present a case of a 51-year-old woman with a long-standing history of hypothy-
roidism presenting with acute onset myoclonus, involuntary tremors, fatigue, malaise, and palpi-
tations for two weeks, with intermittent lapses in cognitive function. The patient’s workup is
completely within normal limits, including her cognition, except for elevated thyroid stimulating
hormone levels and markedly elevated levels of antithyroid peroxidase antibodies, despite the fact
that she previously had a partial thyroidectomy.
Discussion: SREAT is an autoimmune condition characterized by cognitive dysfunction, elevated
thyroid autoantibodies, and therapeutic response to corticosteroids. SREAT is primarily considered a
diagnosis of exclusion. A crucial feature is the hallmark of significant improvement in symptoms
when glucocorticoids are administered. There is a significant correlation between patients with
elevated antithyroid peroxidase antibodies and new-onset SREAT. Although total thyroidectomy has
been reported as a definitive treatment of SREAT, response to corticosteroids is the “sine qua non” in
diagnosing this condition.
Conclusion: Hashimoto's thyroiditis can lead to a rare complication called SREAT, presenting with
various neurologic symptoms. Prompt glucocorticoid treatment is vital, and a positive response
confirms the diagnosis. Total thyroidectomy may be necessary for definitive SREAT treatment. More
research is needed for alternate treatments and an understanding of the pathophysiology of SREAT.
© 2023 Published by Elsevier Inc. on behalf of the AACE. This is an open access article under the CC BY-

NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Steroid-responsive encephalopathy with associated thyroiditis
(SREAT), also known as Hashimoto’s encephalopathy, refers to an
autoimmune condition characterized by elevated thyroid autoan-
tibodies with cognitive dysfunction responsive to corticosteroids.1
agnetic resonance imaging.
oward University College of

M. Michael).

lf of the AACE. This is an open acce
SREAT presents as an autoimmune-mediated inflammatory disease
with vasculitis and rapid progression of neuropsychiatric symp-
toms that are reversible with corticosteroids.2,3 SREAT may present
with acute or subacute encephalopathy with clinical features of
myoclonus, seizures, and stroke-like or psychiatric manifestations.4

Electroencephalogram findings associated with SREAT reveal
generalized slowing with focal temporal or frontal deceleration.
Magnetic resonance imaging (MRI) commonly shows generalized
cerebral atrophy, restricted diffusion, increased T2, and flair white
matter.4 Biopsies of postmortem brains with SREAT demonstrated
vasculitis or lymphocytic infiltration in cerebral small vessels,
which suggests that the pathophysiology of SREAT consists of
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Highlights

� Steroid-responsive encephalopathy with associated thyroid-
itis (SREAT) is a very rare complication of Hashimoto's
thyroiditis

� The four major criteria that need to be met for diagnosing
SREAT are as follows: (1) altered cognitive ability; (2) new or
worsening psychiatric symptoms; (3) the presence of elevated
serum antithyroid peroxidase Abs levels (�0.5 U/mL) or other
antithyroid antibodies; and (4) the exclusion of infectious,
toxic, metabolic, or tumorous etiologies that can further
explain these symptoms.

� Once SREAT is suspected, treatment with glucocorticoids
should be started without delay, and a response to the
treatment can confirm the diagnosis

� The disease can reoccur, and definitive treatment of SREAT is
a total thyroidectomy

� SREAT can occur, rarely in those with partial thyroidectomies

Clinical Relevance

Steroid-responsive encephalopathy with associated thyroiditis
is an autoimmune condition characterized by cognitive
dysfunction, elevated thyroid autoantibodies, and therapeutic
response to corticosteroids. It is generally a diagnosis of
exclusion, is rare, and most commonly occurs in the setting of
Hashimoto’s thyroiditis.
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reversible cerebral inflammation and vasculitis mediated by an
autoimmune mechanism.3 Here, we present a patient with inter-
mittent symptoms of palpitations, fatigue, sudden episodes of
forgetfulness, impulsiveness, and intense paranoia that occurred
years after a partial thyroidectomy. All investigative workup on
presentation showed negative results except for an elevated thy-
roid stimulating hormone (TSH) level, with resolution of her neu-
ropsychological symptoms after initiation of steroid therapy, in
accordance with the diagnostic criteria of SREAT. Interestingly,
patients with SREAT, regardless of preexisting thyroid disease, tend
to have normal T3/T4, with normal or near normal levels of TSH.5

Our patient is unusual because her TSH levels were moderately
elevated, possibly because of partial medication nonadherence.

Case Report

A 51-year-old woman with a medical history of coronary artery
disease, hyperlipidemia, and hypothyroidism (since 1992 after a
partial thyroidectomy for a benign nodule) presents with progres-
sive symptoms of fatigue, malaise, and palpitations with involun-
tary muscle jerking, muscle shaking, and a history of unprovoked
falls for 6 to 8 weeks. Twoweeks before the presentation, she had 5
separate visits to different emergency departments for similar
debilitating episodes of forgetfulness, intense episodes of feeling
overwhelmed, paranoia, and impulsive changes of mind. One
episode involved the patient starting her car to visit her family and
then suddenly deciding to walk to their house while leaving the car
running in her driveway. A similar episode occurred 4 months
before, which lasted several weeks and spontaneously resolved.
She has no prior psychiatric history but has a history of missing
doses of her NP thyroidmedication (desiccated thyroid). A few days
before presentation, the repeat TSH level was 28 mIU/L and the
dose of thyroid replacement was increased from 75 mg/d to 90 mg/
d. She denied fever, chills, shortness of breath, or COVID-like
symptoms. A physical examination showed myoclonus and muscle
shaking.Workup for infectious, metabolic, and toxic causes showed
normal results. Although myxedema crisis was considered, the
patient’s vital signs were without bradycardia, hypotension, hy-
pothermia, decreased respiratory rate, or increased pulse pressure,
making this differential unlikely. A head MRI did not show any
evidence of acute hemorrhage, infarction, abnormal enhancement,
or intracranial masses. The ventricles appeared normal in size and
the major vascular structures were unremarkable; thus, an intra-
cranial etiology was ruled out. An electroencephalogram was not
completed at this time. The antithyroid peroxidase (TPO) antibody
titer was 2112 IU/mL (reference range is <34 IU/mL) (Table). SREAT
was the presumed diagnosis and prednisone 60 mg/d was started.
The patient’s symptoms of fatigue, cognitive dysfunction, myoc-
lonus, muscle shaking, and palpitations were resolved within a few
days; the dose was then tapered off over 6 weeks. The patient re-
mains asymptomatic after 4 months of follow-up, and she has not
returned for evaluation since this time.

Discussion

Antibody-mediated disorders of the central nervous system can
be severe or life-threatening, however, with the potential for
reversibility with appropriate treatment. SREAT was first described
in 1966 as a rare constellation of neuropsychiatric symptoms.6-8

SREAT is primarily a diagnosis of exclusion and heavily relies on a
marked improvement of symptoms on administration of cortico-
steroids.8,9 The 4 major criteria needed to diagnose SREAT are as
follows: (1) altered consciousness with changes in cognitive ability;
(2) new or worsening psychiatric symptoms; (3) elevated serum
TPO-Abs levels (�0.5 U/mL) or other antithyroid antibodies, such as
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antithyroid microsomal or antithyroglobulin (TG) antibodies; and
(4) exclusion of infectious, toxic, metabolic, or tumorous etiologies
that can further explain symptoms.5,8,9

In the case of our patient, primary encephalopathy symptoms
included altered mental status, paranoia, and myoclonus. All
investigative workup upon presentation showed negative results
except for an elevated TSH, and importantly, her neuropsycholog-
ical symptoms wholly resolved after initiation of steroid therapy,
making the diagnosis of SREAT very likely.

The most recent estimated prevalence of SREAT is 2.1 per 100
000 patients with a median age of onset of 56 years, with increased
prevalence in women.9 Patients with SREAT have a history of pre-
morbid thyroid disease, such as our patient.8,9 One study demon-
strated that out of 11 patients with diagnosed SREAT, 10 had a
preexisting thyroid disease. Of those 10, 6 had confirmed Hashi-
moto’s thyroiditis, 1 had Graves’ disease, and the remaining had
unspecified hypothyroidism. Patients with SREAT tend to have
normal T3/T4, with normal or near normal levels of TSH.5 Our pa-
tient is unusual because her TSH levels were moderately elevated
because of partial medication nonadherence.

Elevated TPO antibody titers are a hallmark of diagnosis (our
patient presented with a TPO antibody level of 2112 IU/mL,
significantly higher than the average newly presenting SREAT 900
IU/mL]); however, their role in SREAT pathogenesis is debated.
Laurent et al1 reported that 251 patients with SREAT had elevated
titers of antithyroid antibodies, with 69% of patients having both
elevated TPO antibodies and anti-TG antibodies, 34% with only
elevated TPO antibodies, and only 7% with isolated elevation of
anti-TG antibodies. Although elevated TPO or other antithyroid
antibodies are a cornerstone criterion for the diagnosis of SREAT,
antithyroid antibodies are frequently found in asymptomatic pa-
tients with studies reporting elevated levels in 13% of 265 healthy
individuals and 27% of women aged >60 years.1 This suggests that
elevations in TPO antibodies could be an incidental finding.9,10,11
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However, some reports suggest a correlation between TPO anti-
bodies and the severity of the clinical presentation of SREAT.7

Yuceyar et al12 identified a patient with relapsing episodes of
SREAT that were definitively treated with a total thyroidectomy,
reducing the TPO antibody levels permanently. Although more
research is needed, the combination of elevated thyroid anti-
bodies with cognitive dysfunction and new psychiatric symptoms
that respond to steroid treatment must be present to solidify the
diagnosis of SREAT.5

Currently, there are no reports in the literature of SREAT
developing in patients after partial thyroidectomy, such as in our
patient, making this a unique presentation of this disease. The
ability of SREAT to develop in those with partial thyroidectomies,
with complete resolution after a total thyroidectomy, as previously
reported, may suggest that antithyroid antibodies play a part in the
pathogenesis and the severity of the disease; however, more
research in this area is needed.

The prognosis of SREAT is generally favorable because symp-
toms tend to dissipate with the administration of glucocorticoids in
90% of patients with SREAT.9 However, those with more severe
symptoms, such as coma, had a worse prognosis and were more
prone to relapsing episodes of SREAT. In addition, those with sole
elevations of anti-TPO antibodies were found to have a more
favorable outcome. Although treatment with steroids has been
proven to be effective in reducing neurologic symptoms, no
established guidelines or treatment regimens, including the use of
other immunosuppressants have been created.9

Various autoimmune disorders are associated with psychiat-
ric disorders with indirect evidence using the Danish National
Registry showing that a personal history of any autoimmune
disease was associated with a 45% increase in risk for schizo-
phrenia. N-Methyl-D-aspartate receptor hypofunction caused by
immunoglobulin antibodies is associated with the development
of schizophrenia and psychoses.13 A study out of Italy showed
cases of tic and obsessive-compulsive disorders occurring after
streptococcal infections were associated with a significant in-
crease in antistreptolysin O titers.14 With the introduction of
new immunologic techniques and the expansion of immune
neuropsychiatric research, evidence is accumulating that at least
a subset of psychiatric disorders has an autoimmune basis.13 In a
large meta-analysis in Germany of patients with increased TPO
titers, the authors found that approximately 23.8% of patients
with autoimmune thyroiditis (AIT) experience depression, and
approximately 41.6% of patients with AIT experience anxiety
disorders.15
Conclusion

AIT is strongly associatedwith depression and anxiety disorders.
Thus, screening for psychiatric symptoms is necessary. SREAT is a
very rare complication of Hashimoto's thyroiditis. Typical pre-
sentations include myoclonus, cognitive changes, stroke-like
symptoms, and characteristic MRI findings. However, the patient's
presentation may not always be consistent with the above picture.
Once SREAT is suspected, treatment with glucocorticoids should be
started without delay, and a response to the treatment can confirm
the diagnosis. The disease can reoccur, and the definitive treatment
of SREAT is a total thyroidectomy. Further research on the under-
lying pathophysiology of SREAT and alternate treatment regimens
for glucocorticoid nonresponders is needed.
Disclosure

The authors have no multiplicity of interest to disclose.



B. Adithya-Sateesh, N. Gousy, G. Gogna et al. AACE Clinical Case Rep. 9 (2023) 205e208
References

1. Laurent C, Capron J, Quillerou B, et al. Steroid-responsive encephalopathy
associated with autoimmune thyroiditis (SREAT): characteristics, treatment
and outcome in 251 cases from the literature. Autoimmun Rev. 2016;15(12):
1129e1133.

2. Guo Z, He X, Zhang G, et al. Hashimoto's encephalopathy: a rare cause of re-
fractory status epilepticus. CNS Neurosci Ther. 2021;27(3):372e375.

3. Matsunaga A, Ikawa M, Kawamura Y, et al. Serial brain MRI changes related to
autoimmune pathophysiology in Hashimoto encephalopathy with anti-NAE
antibodies: a case-series study. J Neurol Sci. 2019;406:116453.

4. Latshaw P, Cretcher M, Kelley K, et al. An unusual cause of encephalopathy:
Steroid Responsive Encephalopathy associated with Autoimmune Thyroiditis
(SREAT). Chest. 2018;154(4 supplement):383Ae384A.

5. Fiore AA, Pfeiffer WB, Rizvi S, et al. Hashimoto encephalopathy as a compli-
cation of autoimmune thyroiditis. Med Princ Pract. 2019;28(1):91e95.

6. Endres D, Perlov E, Stich O, Tebartz van Elst L. Steroid responsive encepha-
lopathy associated with autoimmune thyroiditis (SREAT) presenting as major
depression. BMC Psychiatry. 2016;16:184.

7. Weiss D, Wozniak D, Kluge M. Serum anti-thyroid antibody titers correlate
with severity of illness in steroid-responsive encephalopathy associated with
autoimmune thyroiditis. Aust N Z J Psychiatry. 2021;55(9):925e926.
208
8. Castillo P, Woodruff B, Caselli R, et al. Steroid-responsive encephalopathy
associated with autoimmune thyroiditis. Arch Neurol. 2006;63(2):197e202.

9. Litmeier S, Prüss H, Witsch E, Witsch J. Initial serum thyroid peroxidase anti-
bodies and long-term outcomes in SREAT. Acta Neurol Scand. 2016;134(6):
452e457.

10. Sechi E, Flanagan EP. Antibody-mediated autoimmune diseases of the CNS:
challenges and approaches to diagnosis and management. Front Neurol.
2021;12:673339.

11. Hollowell JG, Staehling NW, Flanders WD, et al. Serum TSH, T4, and thyroid
antibodies in the United States population (1988 to 1994): National Health and
Nutrition Examination Survey (NHANES III). J Clin Endocrinol Metab.
2002;87(2):489e499.

12. Yuceyar N, Karadeniz M, Erdogan M, et al. Thyrotoxic autoimmune encepha-
lopathy in a female patient: only partial response to typical immunosuppres-
sant treatment and remission after thyroidectomy. Clin Neurol Neurosurg.
2007;109(5):458e462.

13. Davison K. Autoimmunity in psychiatry. Br J Psychiatry. 2012;200(5):353e355.
14. Pozzi M, Pellegrino P, Carnovale C, et al. On the connection between autoim-

munity, tic disorders and obsessive-compulsive disorders: a meta-analysis on
anti-streptolysin O titres. J Neuroimmune Pharmacol. 2014;9(5):606e614.

15. Siegmann EM, Müller HHO, Luecke C, Philipsen A, Kornhuber J, Gr€omer TW.
Association of depression and anxiety disorders with autoimmune thyroiditis:
a systematic review and meta-analysis. JAMA Psychiatry. 2018;75(6):577e584.

http://refhub.elsevier.com/S2376-0605(23)00142-6/sref1
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref1
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref1
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref1
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref1
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref2
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref2
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref2
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref3
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref3
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref3
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref4
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref4
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref4
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref4
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref5
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref5
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref5
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref6
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref6
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref6
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref7
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref7
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref7
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref7
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref8
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref8
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref8
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref9
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref9
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref9
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref9
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref10
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref10
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref10
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref11
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref11
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref11
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref11
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref11
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref12
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref12
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref12
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref12
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref12
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref13
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref13
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref14
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref14
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref14
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref14
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref15
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref15
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref15
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref15
http://refhub.elsevier.com/S2376-0605(23)00142-6/sref15

	Encephalopathy of Autoimmune Origin: Steroid-Responsive Encephalopathy With Associated Thyroiditis
	Introduction
	Case Report
	Discussion
	Highlights
	Clinical Relevance
	Conclusion
	Disclosure
	References


