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MYXEDEMA COMA - SEVERE THYROID FALURE

“Heart of Snow” oil on canvas, 1880 Edward Robert Hughes.

“If I read a book and it makes my whole body so cold no fire can ever warm me, I know
that is poetry”
Emily Dickinson

Quite so Ms Dickinson - but you may also have a case of severe thyroid failure!



MYXEDEMA COMA - SEVERE THYROID FALURE

Introduction
Myxedema coma is a very rare life threatening complication of severe hypothyroidism.

Note that patients can also be severely hypothyroid without being comatose - this is
merely the end stage presentation.

A better more generalized terminology would be “severe thyroid failure”. The term
myxedema coma -crisis, and decompensated hypothyroidism have also been used.

Essentially the presentation is one of:

° Impaired consciousness

° Hypoventilation

° Hypothermia

° Confirmatory thyroid function results

The mortality of the condition is high, even despite optimal treatment.
Diagnosis of this condition is difficult and involves:

° The exclusion of other causes of altered conscious state.

° The confirmation of hypothyroid status on thyroid function testing.
° Looking for any underlying precipitating pathology.

Pathophysiology

The causes of hypothyroidism include:
Without goitre (reduced or absent thyroid tissue):

Primary causes:

1. Idiopathic atrophy (95%) of cases.
2. latrogenic (ie post radioactive iodine or surgery)
3. Congenital, (agenesis)

Secondary Causes: (rare)
1. Pituitary disease
2. Hypothalamic disease.

With goitre (reduced thyroid hormone and elevated TSH):



1.

2.

3.

lodine deficiency.

Chronic thyroiditis, (late Hashimoto’s)

Drugs (iodide, amiodarone)

Myxedema crisis

Myxedema coma/crisis is a form of decompensated hypothyroidism in which
adaptations are no longer sufficient.” Essentially, all organ systems are affected

The condition usually occurs in patients with long-standing, untreated hypothyroidism
and is usually precipitated by a secondary insult.

Precipitating causes include:

Climate-induced hypothermia

Infection

GIT bleeding

Stroke

Heart Failure

ACS

Drug therapy

Clinical Features

The most common scenario includes:

1.

2.

Elderly female

There is a long history of hypothyroidism, (however, this may also be a first
presentation of hypothyroidism)

There is often a precipitating event such as:

Infection

Myocardial infarction

Non compliance with thyroxine medication.
Hypothermia

Drugs with anti-thyroid action, lithium, iodine, amiodarone and specific
anti-thyroid drugs
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° CNS depressant drugs

° Trauma

Clinical Features include:

1.

CNS

Lethargy / delirium / Altered conscious state / coma.

In the setting of severe hypothyroidism this can be due to:
° Thyroid hormone deficiency

Or secondary complications including:

° CO; narcosis / hypoxia
° Severe hypothermia
° Severe hyponatremia

Respiratory:

° Hypoventilation is common

° Pleural effusions

Hypothermia, occurs in the majority of cases and can be severe.
CVS:

° Bradyarrhythmias

° Hypotension

° Pericardial effusion
GIT:

° Ascites

° Paralytic ileus

° Fecal impaction
Urinary

° Retention

Electrolyte disturbances

° Hyponatremia



° Hypoglycemia
8. Renal impairment can occur.

Differential diagnoses:

The major differential diagnoses will be:
° Septic shock
) Environmental hypothermia.

Investigations

Investigations are directed toward:

° Establishing the patient’s thyroid status on thyroid functioning.

° Ruling out alternative diagnoses.

° Establishing how unwell the patient is.

) Looking for possible precipitating events or secondary complications.
Blood tests:

1. FBE

2. CRP

3. U&Es / glucose:
) Hyponatremia with low serum osmolality is common.
° Hypoglycaemia may occur

4. Skeletal CK (rhabdomyolysis may occur)

5. Cardiac enzymes

6 LFTs/ Lipase

7. Blood cultures:

° As part of a septic screen
8. ABGs:

° Hypoxia

° Elevated CO, levels (hypoventilation)



9. Thyroid function tests:
° Reduced levels of T3 and T4

° TSH will be elevated, (but reduced in the rare cases of secondary
hypothyroidism)

10. Others as clinically indicated.

Plain Radioloqgy:

CXR:

° Chest infection, as part of septic screening.
° Pericardial effusions.

AXR:

° Ileus

° Fecal impaction

ECG:

This may show

° Low voltages

) Bradyarrhythmias

° Non-specific S-T changes.

° Hypothermic changes, including Q-T prolongation.

CT scan brain:

° This is essential to help rule out alternative causes of altered conscious state.

Lumbar puncture:

) This will need to be considered to help rule out other infective causes of altered
conscious state due to infection such as meningitis or encephalitis.

Management

1. Immediate attention to any ABC issues
2. Investigate and rule out other causes of altered conscious state or coma.
° Check for and correct any hypoglycaemia.

3. Supportive care as required.



° IV fluids cautiously, beware of hyponatremia, fluid overload.
Give normal saline with oral free water restriction

Look for and treat any underlying precipitating pathology or secondary
complications.

Hypothermia:

General warming measures to treat hypothermia.

° Monitor the core body temperature.

° Rewarm with caution, usually passive measures alone are sufficient.

Active measures may raise the core temperature ahead of the restoration of
metabolic activity and result in vasodilation and hypotension.

Hydrocortisone:

Adrenal function will be depressed and unable to compensate adequately for acute
stress reactions.

° Give Hydrocortisone 100 mg IV 6 hourly.

IV steroids must be administered along with initial thyroid replacement until
adrenal function has been determined to be normal.

Antibiotics:
Consider empiric antibiotics.

The precipitating event in myxedema coma/crisis is often overt or occult bacterial
infection.

Fever and elevated white blood cell (WBC) count are usually absent, although a
left shift and/or bands may be observed.

If culture results remain negative, antibiotics may then be discontinued.
Thyroid hormone replacement:

Because this condition is rare, treatment protocols have not been rigorously
compared.

High-dose thyroid hormone therapy appears to be associated with increased
mortality.

Intravenous liothyronine (a synthetic form of the natural thyroid hormone, T3)
therapy is favoured over oral thyroxine therapy because it has a more rapid onset
of action.



Also oral therapy may not be well absorbed (due to intestinal pseudo-obstruction)
and there may be impairment of conversion of thyroxine to liothyronine.

A suggested dose is: *
° Liothyronine 20 micrograms by slow IV injection, once or twice daily.
If intravenous liothyronine is not available and if oral medication is possible, use:

° Thyroxine 500 micrograms orally, as a loading dose, followed by 100
micrograms orally, daily.

If intravenous thyroxine is available then use:
° 300 micrograms is given initially, followed by 75 micrograms daily.
This has a more sustained action than intravenous liothyronine.

Serum thyroid hormone concentrations should be measured after three to five
days.

Specialist endocrinologist advice must be sought concerning the optimal regime of
thyroxine administration.

Disposition:

All patients suspected of having severe thyroid failure should be referred to
Endocrinology

Patients may require admission to HDU/ICU
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