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The Psychiatric Consultation Service at Massachusetts General 
Hospital sees medical and surgical inpatients with comorbid 
psychiatric symptoms and conditions. During their twice-weekly 
rounds, Dr Stern and other members of the Consultation Service 
discuss diagnosis and management of hospitalized patients with 
complex medical or surgical problems who also demonstrate 
psychiatric symptoms or conditions. These discussions have 
given rise to rounds reports that will prove useful for clinicians 
practicing at the interface of medicine and psychiatry.
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Have you ever wondered whether thyroid disease 
can precipitate neuropsychiatric symptoms? Have 
you ever been uncertain about how to evaluate 

and treat the neuropsychiatric signs and symptoms 
of thyroid disease? If you have, then the following 
case vignette and discussion should prove useful.

CASE VIGNETTE

Ms A, a 45-year-old woman with a history of alcohol 
use disorder (in sustained remission), hypothyroidism (not 
receiving thyroid supplementation), and an unspecified 
history of depression (previously treated with duloxetine) 
was brought to the emergency department (ED) via 
emergency medical services after being found unresponsive 
by her husband. On arrival, she was unresponsive and 
had cool extremities and a delayed relaxation phase of her 
deep tendon reflexes. Her heart rate was 41 beats/minute, 
temperature was 88.2°F, blood pressure was within normal 

range, respiratory rate was 14 breaths/minute, oxygen 
saturation was 99%, and body mass index was 26.4 kg/
m2. Her complete blood count, metabolic panel, urine 
toxicology, urinalysis, and troponin, lactate, arterial blood 
gas, and cortisol levels were all within normal limits. 
However, her thyroid-stimulating hormone (TSH) level 
was 110 mIU/L (reference range, 0.27–4.20 mIU/L), 
free thyroxine (FT4) level was 0.5 ng/dL (reference 
range, 0.93–1.7 ng/dL), creatine phosphokinase was 240 
mcg/L (reference range, 10–120 mcg/L), and chest x-ray 
revealed a left middle lobe opacity. She was intubated 
for airway protection and admitted to the intensive care 
unit (ICU) with a diagnosis of myxedema coma and was 
started on 200 mcg of intravenous (IV) levothyroxine 
(LT4), 5 mcg of IV liothyronine (LT3), a stress dose of 
hydrocortisone (100 mg IV), and empiric antibiotics.

The next day, Ms A was disoriented, hallucinating, 
sleeping poorly, distractible, and noted to have a flat affect. 
After she implied that she had overdosed, the psychiatric 
consultation-liaison (C-L) service was asked to assess her 
suicide risk and to assist with management of her delirium.

On interview, she was oriented (to self, place, time, 
and situation) and made appropriate eye contact. Her 
speech was slowed as was her thinking. She denied having 
hallucinations, thoughts of suicide, or that she made a 
suicide attempt. She explained that she had not been taking 
her thyroid supplementation for several years because she 
had been “feeling better.” Although she denied drinking 
alcohol in the past 4 years, her husband said that for the 
past 2 years she had been concerned that people were “out 
to get her,” that neighbors were peeking at her through her 
window, and that prescription medications were “mind-
controlling” agents. He disclosed that Ms A did not have 
a source of income, which was putting a strain on their 
marriage. She had been in the process of applying for 
disability but did not follow through with the paperwork 
because of her paranoia. He also reported that Ms A had 
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Table 1. 
Classification of Thyroid Disorders Based on 
Thyroid-Stimulating Hormone (TSH) and Free 
Thyroxine (FT4)

High TSH Low TSH
High FT4 (prevalence) TSH-secreting adenoma 

(very rare)
Overt hyperthyroidism 
(~0.5%)

Normal FT4
(prevalence)

Subclinical hypothyroidism 
(~1.5%)

Subclinical hyperthyroidism 
(~0.7%)

Low FT4 (prevalence) Overt hypothyroidism 
(~8%)

Central hypothyroidism 
(< 0.05%)

 

been dismissed from her primary care provider practice 
due to unpaid medical bills and that there were no other 
options for primary care in their rural community.

Over the next 4 days, her mental status improved 
(ie, she was able to correctly complete cognitive and 
attentional tasks). Her thyroid function tests (TFTs) also 
trended toward normal levels. On hospital day 7, her TSH 
was 20.24 mIU/L (reference, 0.27–4.20 mIU/L) and FT4 
was 1.22 ng/dL (reference, 0.93–1.70 ng/dL). However, 
she now met criteria for catatonia; both the screening 
and severity scores on the Bush-Francis Catatonia Rating 
Scale1 (BFCRS) were 5, with staring, immobility, and 
decreased oral intake. She mistook some staff as being 
her family members. An electroencephalogram (EEG) 
showed generalized slowing but no focal abnormalities. 
She received 2 mg of intravenous (IV) lorazepam; this 
reduced her BFCRS score to zero. However, shortly after 
receiving lorazepam, Ms A became tachycardic, her 
delusions worsened, and she repeatedly tried to leave 
her hospital room. This prompted the primary team to 
stop lorazepam and start aripiprazole 5 mg. However, 
this failed to lessen her agitation, and she was given oral 
olanzapine 5 mg, which decreased her restlessness.

How Can Hypothyroidism and 
Hyperthyroidism Be Diagnosed?

The thyroid axis is driven by the release of thyrotropin-
releasing hormone from the hypothalamus, which 
induces the secretion of TSH from the pituitary gland. 
TSH, in turn, acts on the thyroid gland to stimulate 
the synthesis and release of thyroid hormone, mostly 
in the form of T4. T4 is then converted by the liver 
and other tissues into the more potent but shorter-
lived triiodothyronine (T3). Both T4 and T3 provide 
central feedback to the hypothalamus and pituitary 

gland to maintain homeostatic control.2 However, TSH 
is typically a more sensitive marker of disruptions in 
the thyroid axis than are T4 and T3.3 Table 1 classifies 
thyroid disorders based on levels of TSH and FT4.4,5

The prevalence of subclinical hypothyroidism (off 
treatment) in the United States is estimated at 1.4%, 
while overt hypothyroidism is estimated at 8.3% based on 
laboratory results or thyroid hormone replacement.6 In 
contrast, the prevalence of subclinical hyperthyroidism and 
overt hyperthyroidism are estimated at 0.7%–2.1% and 
0.1%–0.5%, respectively.7,8 Women are approximately 5–8 
times more likely to develop thyroid disorders than men.9

Primary hypothyroidism involving thyroid gland 
dysfunction accounts for > 95% of hypothyroidism. 
Common causes include autoimmune disease (eg, 
Hashimoto’s thyroiditis), iatrogenic etiologies (eg, surgery, 
radiation, medication side effects), inflammation, and 
iodine imbalance. Central hypothyroidism accounts 
for < 5% of cases of hypothyroidism. Hypothalamic or 
pituitary dysfunction results in impaired TSH production, 
which in turn fails to stimulate the release of thyroid 
hormone from the thyroid gland. Drugs (eg, glucocorticoids, 
dopamine, somatostatin analogs) and various pathological 
processes that impair hypothalamic and pituitary function 
(eg, tumors, inflammatory disorders, infiltrative diseases, 
vascular defects) can give rise to central hypothyroidism, 
which is defined by low TSH and FT4 levels.10

Thyrotoxicosis, or an excess of thyroid 
hormone, has many etiologies, including Graves’ 
disease, thyroiditis, thyroid tumors, struma ovarii, 
exogenous use of thyroid hormone, or side effects 
of certain medications (eg, amiodarone, iodine/
iodinated contrast, LT4, amphetamines).5,11

Some medications can interfere with TFTs in euthyroid 
individuals and produce results suggestive of thyroid 
dysfunction. Biotin, a popular dietary supplement that is 
used to treat neuromuscular disorders, can interfere with 
the biotinylated commercial assays for TSH and thyroid 
hormones in a way that mimics the biochemical profile 
of hyperthyroidism. Other drugs that can cause spurious 
TFT results in euthyroid individuals include heparin, 
amiodarone, carbamazepine, phenytoin, and salicylates.2

Clinical Points
• The mainstay of hypothyroidism treatment is thyroid 

hormone replacement with levothyroxine; in cases 
of myxedema coma, this should be administered 
intravenously, and coadministration of liothyronine 
should be considered for more rapid symptom 
reversal.

• Thyroid disorders can cause a variety of 
neuropsychiatric symptoms including depression, 
psychosis, encephalopathy, anxiety, and mania.

• Treatment of psychosis that is secondary to 
hypothyroidism should focus on normalization of 
thyroid levels; antipsychotic agents can be used 
adjunctively to manage behavioral emergencies.

• Catatonia may occur in the context of both 
hypothyroidism and hyperthyroidism; treatment should 
involve both correction of the underlying thyroid 
disorder, as well as treatment of catatonia, typically 
with benzodiazepines or electroconvulsive therapy.
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What Are the Clinical Manifestations of 
Hypothyroidism and Hyperthyroidism?

Many of the clinical manifestations associated with 
hypothyroidism are due to a generalized reduction 
of metabolic processes (eg, fatigue, cold intolerance, 
bradycardia, weight gain) or accumulation of matrix 
glycosaminoglycans in the interstitial spaces of tissues 
(causing voice hoarseness and coarse hair).3 Precipitating 
events include exposure to cold, heart failure, stroke, 
trauma, gastrointestinal (GI) bleeding, infections, 
and drugs (eg, sedatives, analgesics, diuretics).3,9,12

The clinical manifestations of hyperthyroidism are 
generally characterized by features of increased arousal 
and adrenergic tone. Common symptoms include 
palpitations, tremors, insomnia, anxiety, heat intolerance, 
increased perspiration, and weight loss despite an 
increased appetite, while some elderly individuals have 
a paucity of adrenergic symptoms and instead present 
with depression, lethargy, and weight loss (which has 
been referred to as “apathetic” thyrotoxicosis).13 At the 
severe end of the clinical spectrum of hyperthyroidism 
is thyroid storm, which can be precipitated by surgery, 
trauma, infection, iodine load, or antithyroid drug 
withdrawal; it is characterized by delirium, hyperthermia, 
cardiovascular dysfunction, and GI symptoms.4,5,12

How Are Hypothyroidism and 
Hyperthyroidism Treated in the Hospital?

Treatment of hypothyroidism consists of thyroid 
hormone replacement (usually via the oral administration 
of LT4). The daily replacement dose for young patients 
with no cardiovascular issues is approximately 1.6 mcg/
kg. Because the half-life of LT4 is nearly 1 week, it takes 
approximately 5 to 6 weeks for levels to equilibrate. The 
lag between FT4 and TSH normalization depends on 
both the severity and the duration of the hypothyroidism, 
and it can range from a few weeks to several months. 
As LT4 can increase cardiac oxygen demand and induce 
tachyarrhythmias, the starting LT4 dose is usually 
lower in older adults and also in those with mild 
hypothyroidism (eg, the dose may be as low as 25–50 
mcg/day, with a slow uptitration every 4–6 weeks).3,9,14

LT4 is normally well absorbed from the GI tract, 
but it should be taken after fasting and separated from 
other medications, particularly those containing cations 
(eg, calcium, magnesium, aluminum, iron, phosphate 
binders) or bile acid sequestrants. Chronic use of 
proton pump inhibitors and sucralfate also impair LT4 
absorption. Tube feeds should be held for approximately 
1 hour before and 1 hour after LT4 administration. 
In severe cases, or in patients with malabsorption, IV 
LT4 may be preferred to oral LT4. IV LT4 is commonly 
dosed at approximately 75% of the oral dose.3,9,14

Myxedema coma is a medical emergency that requires 
prompt IV administration of LT4 to ensure rapid repletion 
of thyroid hormone and to bypass impaired GI absorption. 

The typical starting dose of IV LT4 ranges between 200 and 
400 mcg, which is followed by daily IV doses of 50–100 
mcg. LT3 is frequently added to IV LT4 for the first few 
days to accelerate symptomatic reversal. The initial loading 
dose of LT3 is between 10 and 25 mcg, and it is followed by 
2.5–10 mcg every 8 hours, depending on the patient’s age 
and the presence of cardiovascular risk factors. Because 
of the condition’s rarity, high-quality trials to determine 
optimal treatment protocols have not been conducted, 
but LT3 therapy is typically given for several days until 
there is clinical improvement. Management of myxedema 
coma also includes correction of hypocortisolemia, 
hypoventilation (via intubation and mechanical 
ventilation), hypothermia, hypovolemia, hyponatremia, 
hypotension, hypoglycemia, treatment of infection, and 
identification and elimination of other factors.3,9,12

Thyrotoxicosis from any cause can be treated 
with β-blockers that reduce the sympathetic 
hyperactivity that gives rise to symptoms.4 At high 
doses, most β-blockers can also reduce the peripheral 
conversion of T4 to T3.15 Additional treatment 
depends on the cause of the hyperthyroidism.

Initial treatment of Graves’ disease usually involves 
administration of thionamides, methimazole or 
propylthiouracil (PTU), to inhibit thyroid hormone 
synthesis and achieve a euthyroid state. The 
thyrotoxic phase of thyroiditis is usually transient, 
and treatment is mostly supportive. Patients with 
subacute thyroiditis and neck tenderness can be 
treated with nonsteroidal anti-inflammatory drugs 
or in more severe cases with prednisone for several 
weeks to decrease thyroid gland inflammation.4,16

In thyroid storm, high doses of β-blockers and 
thionamides are administered to control symptoms, 
block thyroid hormone synthesis, and decrease the 
conversion of T4 to T3. After thionamide blockade 
has been initiated, iodine treatment is given to block 
the release of preformed thyroid hormone from the 
thyroid gland. Stress dose steroids are also given 
to further reduce T4 to T3 conversion and treat 
possible underlying adrenal insufficiency. Bile acid 
sequestrants can sometimes be added to decrease 
enterohepatic recycling of thyroid hormone.4,5,12

What Is Myxedema Coma,  
and How Can It Be Prevented?

The 3 cardinal features of myxedema coma include 
altered mental status, defective thermoregulation, and a 
precipitating event. The prototypical patient is an older 
woman who presents with an altered sensorium during 
the wintertime, often with a history of hypothyroidism, 
neck surgery, or radioactive iodine treatment. Somnolence 
and lethargy have usually been present for several 
months before the development of stupor/coma. 
Myxedema coma frequently develops during the winter 
when body temperature may drop sharply. Precipitating 
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events include exposure to cold, heart failure, stroke, 
trauma, GI bleeding, infections, and drugs (eg, sedatives, 
analgesics, diuretics). Avoidance of these precipitating 
factors and optimization of outpatient management of 
hypothyroidism are key to preventing future episodes.17 
Obtaining objective laboratory findings is essential in 
the management of myxedma coma; however, the time 
course for resolution of neuropsychiatric symptoms 
may fail to correlate with the improvement of TFTs.18

What Medical Risks Are Associated 
With Treatment of Hyperthyroidism and 
Hypothyroidism?

Thyroid hormone plays an important role in the 
regulation of the cardiovascular and skeletal systems and in 
metabolism. Administration of high-dose thyroid hormone 
carries the risk of precipitating a fatal tachyarrhythmia, 
myocardial infarction, or high output heart failure. High 
doses of LT4 can also give rise to excessive weight loss and 
symptoms of hyperthyroidism. If the resulting thyrotoxicosis 
is prolonged, bone loss and osteoporosis may develop.3,14

Thionamides used to treat hyperthyroidism have 
been associated with rash, agranulocytosis, vasculitis, 
and hepatotoxicity (especially with PTU). Relative to 
methimazole, PTU is preferred in the first trimester of 
pregnancy because of a lower risk of severe birth defects, 
and methimazole is preferred over PTU in the second 
and third trimesters because of lower risk of liver failure.4 
Radioiodine ablation may aggravate Graves’ orbitopathy 
(especially in smokers); it is contraindicated in pregnancy 
due to radiation exposure. Permanent hypothyroidism 
occurs in most patients, but if the radioactive iodine 
dose is insufficient, hyperthyroidism may not be cured, 
and Graves’ disease may recur. Thyroidectomy carries 
the risks associated with general anesthesia as well as 
the risk of damaging the recurrent laryngeal nerve. 
Unilateral damage may lead to hoarseness, and bilateral 
damage may lead to respiratory distress. Permanent 
hypoparathyroidism may occur if there is inadvertent 
damage to, or removal of, the parathyroid glands.19

How Should Myxedema Coma Be Managed 
After Acute Stabilization, and How Can 
Recurrence Be Prevented?

After the initial treatment of myxedema coma with high 
doses of IV LT4 with or without LT3 and glucocorticoids, 
LT4 treatment is continued with the goal of obtaining 
full recovery. LT3 is usually stopped after 1 to 2 days 
when there is evidence of clinical improvement. In the 
absence of malabsorption, IV LT4 can be converted to 
the oral formulation based on full replacement doses (1.6 
mcg/kg) once the patient is awake and able to take oral 
medications. Lower maintenance doses may be given in 
the elderly and in those with cardiac risk factors.9,12

Patients can have significant improvement of 
hypothyroid symptoms within 2 weeks of starting therapy, 

with possible normalization of TFTs within this period. 
However, TSH levels take approximately 6 weeks to 
reach steady state, and full recovery can take several 
months. Prior to achieving a steady state, both free T4 
and TSH values should be assessed to determine the 
adequacy of thyroid hormone repletion. FT4 and TSH 
can be measured every 2 to 3 days for the first 2 weeks, 
then weekly or every other week to ensure continued 
improvement. Dose adjustments can be made initially 
based on the FT4 levels, but as the TSH level reaches 
steady state, the latter becomes a better indicator of 
thyroid hormone repletion. TSH levels can then be 
followed every 4–6 weeks after dose adjustment until 
euthyroidism is achieved. TSH measurements can 
then be done every 3–6 months to ensure adequate 
dosing and assess for possible nonadherence.14

It is also important to make LT4 dose adjustments in 
the setting of conditions that may alter LT4 requirements. 
These include changes in medications/supplements 
or the development of medical conditions that alter 
the absorption, metabolism, and clearance of thyroid 
hormone.14 TFTs may be more difficult to interpret during 
combination therapy due to the greater potency and short 
half-life of LT3, which results in greater biochemical 
variability. Additional studies are needed to determine 
if LT4/LT3 combination therapy is beneficial in patients 
who harbor genetic variants that affect the efficacy of 
T4 to T3 conversion or alter the expression of thyroid 
hormone transporters in the brain or pituitary gland.20

Efforts to prevent myxedema coma can be complicated 
by both patient and health care system barriers that 

Table 2. 
Mechanisms Implicated in Mental Status 
Changes of Thyroid Dysfunction
Neuropsychiatric Syndrome Pathophysiologic Changes
Delirium • Changes in neurotransmission and metabolism

• Alterations in neuronal or glial cell gene expression
• Blood-brain barrier dysfunction
• Oxidative stress
• Increased risk of cerebrovascular disease
• Cerebral inflammation in the context of  
   autoimmune thyroid disease

Depression and anxiety • Decline in triiodothyronine (T3) levels

Cognitive impairment  
and depression

HypothyroidismHypothyroidism
• Low thyroid hormone increasing Aβ precursor 
   protein expression
• Reduced degradation and clearance of amyloid-β 
   plaques from the brain
• Oxidative stress leading to neurodegeneration
HyperthyroidismHyperthyroidism
• Higher total tau protein levels
• Increased vascular risk factors

Catatonia • Hypermetabolism
• Catecholamine homeostasis abnormalities
• Thyrotoxicosis-induced sensitization to dopamine- 
   blocking agents
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influence treatment adherence and ongoing follow-up. 
System-level barriers include changes in insurance and 
provider availability or geography, and these factors 
should be considered when planning post-hospitalization 
follow-up. Individually, substance use disorders (SUDs), 
psychiatric impairment, recent immigration, and other 
factors can also impede ongoing treatment.21 Additionally, 
the brain fog that patients may experience as a symptom 
of hypothyroidism can make it more difficult for 
patients to stick to a treatment plan.22 From the SUD 
literature, medication adherence rates can be improved 
through direct observation of treatment, motivational 
interviewing, and case management services.21,23,24 Given 
the long half-life of LT4, dosing under observations 1 to 
2 times weekly is feasible and may be useful for patients 
struggling with medication adherence on their own.25 
It is also important to address psychosocial outcomes 
associated with myxedema coma and its neuropsychiatric 
symptoms (eg, financial/employment problems, family/
relationship problems) through social services or 
family/couple–based counseling interventions.26

How Does Thyroid Dysregulation  
Adversely Impact Mental Status?

An altered mental status can result from derangements 
in any organ system. Therefore, utilizing a systems-
based approach can aid in the identification of the 
complexities and comorbidities of potentially life-
threatening causes of delirium or catatonia.27,28 The 
pathophysiology of the thyroid hormone–related changes 
in the brain is diverse and summarized in Table 2.29

Intracellular T3 controls the level and enhances 
the effect of serotonin and norepinephrine.30 A 
decline in T3 levels can cause depression and anxiety 
through its impact on these neurotransmitters. 
Augmenting an antidepressant with T3 is a common 
pharmacologic strategy for treatment-resistant 
depression.31 Adrenergic hyperactivity, which is seen 
in patients with hyperthyroidism, also may lead to 
neuropsychiatric symptoms (eg, agitation).32

Possible mechanisms for cognitive impairment and 
dementia in thyroid dysfunction include low levels of 
thyroid hormone that increase amyloid-β (Aβ) precursor 

protein expression and consequently higher Aβ levels 
in the central nervous system (CNS). There may also be 
reduced degradation and clearance of Aβ plaques from 
the brain. In hyperthyroid patients, oxidative stress 
from decreased antioxidant metabolites may lead to 
neurodegeneration and neuronal death. Hyperthyroidism 
is also associated with increased vascular risk factors 
that can contribute to cognitive impairment.33

Regarding catatonia, a classic study by Gjessing 
(1974)34 proposed an association between catatonia 
and hypermetabolism. This work also implicated 
endocrine factors such as catecholamine homeostasis 
abnormalities in catatonia and suggested that thyroxine 
administration could prevent recurrent catatonic 
episodes. Additionally, thyrotoxicosis may produce 
sensitization to medications such as dopamine-blocking 
agents that can induce a catatonic reaction.35

What Types of Neuropsychiatric Symptoms 
Can Be Caused by Thyroid Disease?

Thyroid disease can give rise to myriad psychiatric 
sequelae (Table 3).29 Although these manifestations 
can be reversed by normalizing thyroid function, 
neuropsychiatric symptoms may linger after 
the normalization of abnormal TFTs.11,18

For decades, hypothyroidism has been known to mimic 
depression.36 Symptoms common to both conditions 
include depressed mood, anhedonia, decreased libido, 
appetite loss, fatigue, impaired concentration, and sleep 
disturbance.37,38 Various theories attempt to explain this 
association, including modulation of serotonin receptor 
activity in the brain by T3 or T4, changes in circadian TSH 
release in depressed patients, or centrally-acting effects of 
antithyroid peroxidase (TPO) antibodies on astrocytes or 
serum cytokine concentrations.38,39 Although the data are 
mixed, a recent meta-analysis40 demonstrated a moderate 
association between hypothyroidism and depressive 
disorders, which was found to be greater in females than in 
males. Furthermore, Tang et al39 found that the prevalence 
of depressive disorders in patients with subclinical 
hypothyroidism was higher than in the general population; 
however, when stratified by age, the association was found 
only in those aged ≥ 50 years. The above associations 
suggest that individuals with subclinical hypothyroidism 
and overt hypothyroidism should be screened for 
depression, and individuals with depression should be 
screened for thyroid disorders.41,42 There is some evidence 
to suggest an association between elevated anti-TPO 
antibodies and depressive/anxiety disorders43; however, 
this finding was not supported by a recent meta-analysis.40

Depression induced by hypothyroidism often improves 
with LT4 treatment, although this may not always lead 
to complete remission of depressive symptoms.11,18,41,42 
The literature indicates that bringing TSH into a normal 
range is typically sufficient to treat depressive symptoms 
caused by overt hypothyroidism.44 However, in subclinical 

Table 3. 
Neuropsychiatric Symptoms and Syndromes 
Caused by Thyroid Disease
Hypothyroidism Hyperthyroidism
Depression Mania
Dementia/cognitive decline/memory loss Dementia
Psychosis (ie, myxedema madness) Psychosis
Delirium/encephalopathy Delirium/encephalopathy
Catatonia Catatonia
Coma Anxiety/irritability/agitation/insomnia
Sleep disturbances Apathy
 



Prim Care Companion CNS Disord 2023;25(6):23f03570  |  Psychiatrist.come6 

Rasmussen et al

hypothyroidism, LT4 did not show improvement in 
psychological distress scores when compared to placebo.42 
In patients whose depressive symptoms persist after 
normalization of their TFTs, additional workup can 
include a complete blood count, a comprehensive 
metabolic panel, an erythrocyte sedimentation rate, 
tissue transglutaminase antibody, a sleep study, 
vitamin D levels, and cortisol levels.45 If this testing is 
unrevealing, lifestyle factor optimization is appropriate 
(eg, improving diet, exercise, sleep habits, and stress 
reduction), as well as the assessment and treatment 
of any contributing primary psychiatric disorder.45

Psychotic symptoms are another possible 
neuropsychiatric presentation of hypothyroidism, 
appearing in roughly 5%–15% of affected patients.46,47 
This association was first reported in 1888 by the 
Committee on Myxedema of the Clinical Society of 
London, and the descriptor “myxedema madness” was 
coined by Asher in 1949 to describe psychosis induced by 
hypothyroidism.47–50 Physical symptoms of hypothyroidism 
usually occur months to years before the onset of 
thyroid-related psychosis, although this presentation 
can be variable.11,51,52 In cases of psychosis induced by 
hypothyroidism, thyroid replacement is the first-line 
therapy. While antipsychotics can supplement replacement 
therapy, recent data suggest that antipsychotics may 
not hasten recovery.53,54 In addition, antipsychotics may 
reduce levels of free T3/T4 and increase TSH, thereby 
worsening hypothyroidism. Moreover, decreases in free 
T4 levels are negatively correlated with improvement 
in psychotic symptoms.55,56 However, antipsychotics 
are indicated in certain conditions (eg, acute agitation 
or concern for harm to self or hospital staff).

Another possible neuropsychiatric sequela of 
hypothyroidism is Hashimoto’s encephalopathy, 
also known as steroid-responsive encephalopathy 
associated with autoimmune thyroiditis (SREAT).57 
SREAT is characterized by serum thyroid antibodies 
and a variety of symptoms that improve with steroid 
therapy. Symptoms of SREAT include cognitive 
impairment, delirium, paranoia, hallucinations, 
tremor, myoclonus, seizures, gait difficulties, and 
sleep abnormalities.58,59 In addition to steroids, 
immunomodulators (eg, azathioprine, cyclophosphamide, 
methotrexate, chloroquine, immunoglobulins, and 
rituximab) may be required to treat this condition.59 
SREAT and other autoimmune encephalitides often 
go undiagnosed and untreated if they are presumed to 
be manifestations of a primary psychotic disorder.

Neuropsychiatric symptoms can be seen in 
hyperthyroidism of any etiology, including the possibility 
of a mania-like state.30 It may be difficult to differentiate 
such a state from bipolar mania, but in cases that are of a 
purely thyroid etiology, one can expect to see the presence 
of other physical symptoms of the thyroid derangement 
as discussed previously. Additionally, obtaining collateral 

information about similar prior episodes, diagnosis, 
and treatment history may help with differentiation. 
It is also relevant to consider that the peak age of first 
symptoms of bipolar mania is 15–19 years old, whereas 
symptoms due to hypothyroidism or hyperthyroidism 
would peak according to the timeline of the underlying 
thyroid dysfunction.60 However, there is a complex 
interplay between the treatment of mood disorders and 
thyroid function. For example, hypothyroidism can be 
a complication of treatment with lithium, and thyroid 
hormones have been used to treat bipolar mood states. This 
complexity highlights the importance of obtaining TFTs in 
patients presenting with any type of mood episode.61–63

Other symptoms specific to thyrotoxicosis include 
anxiety, dysphoria, and emotional lability.64 Depressive 
disorders have been found in 31%–69% of patients 
with thyrotoxicosis, while anxiety disorders have 
developed in 60%.65,66 In older adults, neuropsychiatric 
presentations of thyrotoxicosis include depression, 
lethargy, cognitive impairment, and apathy.11,67,68 
Additionally, hyperthyroidism-induced psychosis has been 
described in case reports, although it appears to develop 
less frequently than in hypothyroidism.69,70 Thyroid 
storm can include symptoms such as hyperirritability, 
anxiety, confusion, apathy, and coma.11 Meanwhile, 
in subclinical hyperthyroidism, nervousness and 
irritability are the predominant symptoms.11 One 
study67 showed that patients > 55 years of age with 
subclinical hyperthyroidism have a 3-fold increased 
risk of dementia and Alzheimer’s disease; however, 
this finding was not replicated in a follow-up study.71

Like hypothyroidism, the treatment of psychiatric 
symptoms secondary to hyperthyroidism is 
predicated on the correction of the underlying thyroid 
dysfunction.72 In cases of hyperthyroidism-induced 
psychosis, correction of the hyperthyroid state with 
antithyroid medications, radioactive iodine ablation, 
or surgery is the “gold standard” treatment.69,70

Nonetheless, it is important to note that several 
studies73–76 have shown that neuropsychiatric 
symptoms remain even after correction of thyroid 
levels and resolution of other symptoms of the thyroid 
condition. In one study, 43% of patients who previously 
had hyperthyroidism but who were treated and 
obtained a euthyroid state had elevated scores on a 
neuropsychological rating scale of depression, mania, 
hostility, anxiety, and sleep disturbance versus only 
10% of controls without hyperthyroidism.74 This study 
also found that neuropsychological symptoms differed 
based on the length of time after normalization of TFTs: 
patients < 6 months after normalization scored higher on 
anxiety, mania, and hostility, while patients > 6 months 
after normalization scored higher in symptoms of 
depression and sleep disturbance.74 Given the frequency 
of neuropsychiatric symptoms, thyroid dysfunction 
can be easily mistaken for several primary psychiatric 
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disorders, and studies have shown that patients are often 
misdiagnosed or delay presenting for care due to the 
stigma associated with psychiatric conditions.11,73 When 
assessing a patient with such psychiatric symptoms of 
an unclear etiology, consideration of their past history of 
psychiatric disorders, past history of thyroid disorders, 
and level of medication adherence for both types of 
conditions can help with making an accurate diagnosis.

What Is Catatonia and How Is It Treated?
In the Diagnostic and Statistical Manual of Mental 

Disorders, Fifth Edition, Text Revision, catatonia is defined 
as the presence of 3 or more of 12 possible motor and 
behavioral symptoms.77–79 Such motor symptoms include 
catalepsy, waxy flexibility, grimacing, maintenance of 
posture, and lack of psychomotor activity.80 Behavioral 
symptoms include mutism, oppositionality, stereotypies, 
agitation, echo phenomena, and caricatures of normal 
actions.79 Historically, catatonia has been mistaken as a 
syndrome occurring only as a subtype of schizophrenia; 
however, in the last half century it has been recognized to 
also occur in the context of mood disorders and neurologic/
medical conditions, and identification and treatment of 
the underlying cause is critical in the management of 
this condition.78 The term malignant catatonia has been 
used to describe some cases involving hyperthermia or 
autonomic instability, both of which are indicators of a 
higher mortality risk and require urgent intervention.81

In clinical practice, the BFCRS is often used to 
measure catatonia severity and response to treatment, 
which typically starts with use of IV lorazepam. However, 
electroconvulsive therapy (ECT) is often highly effective 
for treating catatonia, and it should be used in cases 
that are refractory to medication management and in 
cases of malignant catatonia.77,80,81 Discontinuation 
of dopamine-blocking medications is important, as is 
restarting dopamine agonists that have recently been 
withdrawn.77,81 Additional supportive care includes 
maintaining adequate hydration and nutrition status, 
mobilization, anticoagulation, aspiration precautions, 
and cooling, if necessary.77,81 In catatonia secondary to 
thyroid dysfunction, it may be even more important to 
avoid dopamine antagonists. Through disruption in CNS 
metabolism, hypothyroid states can result in disordered 
neurotransmission and even structural changes in the 
brain.82 Additionally, there is evidence in animal models 
that the blood-brain barrier is disrupted in chronic 
hypothyroidism.83 This could mean that patients with 
severe, untreated hypothyroidism are more susceptible to 
adverse effects of medications that are active in the CNS.

What Happened to Ms A?
Over the next 2 days, during which she received no 

additional psychotropics, Ms A’s tachycardia resolved, 
but the catatonic symptoms worsened. At this point, 
her BFCRS increased to a screening score of 8 and 

a severity score of 10, with immobility, mutism, 
staring, posturing, negativism, decreased oral intake, 
perseveration, and autonomic instability. Lorazepam 
was resumed (3 times daily). Although she intermittently 
refused several doses, her adherence improved, and 
within 72 hours her BFCRS was zero. The endocrinology 
team adjusted her LT4 dose, with a final dose of 125 
mcg/d. After being medically cleared by the primary 
team, she was transferred to the inpatient psychiatry 
service for further management of catatonia.

Her length of stay on the psychiatric unit was 6 
days. Due to her alcohol use disorder history, she was 
uncomfortable with using long-term benzodiazepines, 
and she requested a scheduled taper before discharge; 
therefore, her lorazepam was weaned and discontinued 
without recurrence of catatonia. The endocrinology team 
determined that her TFTs were stable, with TSH around 
15 mIU/L (reference, 0.27–4.20 mIU/L), and they made 
no further dose changes. She was discharged on LT4 and 
vitamin B12. Follow-up was arranged with an outpatient 
psychiatrist as well as with a primary care provider through 
the hospital-based practice. This was not ideal, as Ms A 
lived 2 hours away; however, there were no primary care 
providers in her region with openings in their practice 
who were accepting new patients. At the time of discharge, 
Ms A was also looking into participating in a vocational 
rehabilitation program to improve her financial situation 
and her relationship with her husband. Since her hospital 
discharge (with 2 years of follow-up care), there have 
been no changes to her medication regimen and no 
documented recurrences of catatonia or psychosis.

CONCLUSION

The case of Ms A illustrates the complexities of 
diagnosis and treatment of neuropsychiatric manifestations 
of medical (including endocrinologic) disorders. In 
general, patients with hypothyroidism, such as Ms A, are 
at risk of developing neuropsychiatric symptoms (such 
as depression, psychosis, and encephalopathy).36,46,47,57 
Treatment of these symptoms involves normalizing the 
underlying thyroid dysfunction with thyroid replacement 
and administration of steroids in the case of SREAT.11,59 
Antipsychotics should not be the primary treatment, but 
they can be used in the setting of behavioral emergencies. 
During her hospital course, Ms A also developed catatonia, 
a syndrome with motor signs as well as changes in 
mood, behavior, and thought.77 Although catatonia 
has historically been attributed to underlying mood or 
psychotic disorders, this phenomenon is also caused by 
neurologic/medical conditions such as hypothyroidism.78 
Of note, catatonia secondary to hypothyroidism may 
be very responsive to ECT), while patients diagnosed 
with catatonia due to hyperthyroidism should not be 
treated with ECT due to risk of thyrotoxicosis.84 Ms A’s 
catatonia was treated successfully with lorazepam.77,81
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