
 

 
 

 

  

  Abstract 

    Thyroid hormones affect all organ systems and, in excess, can cause increased metabolic rate, heart rate, ventricle contractility, and 
gastrointestinal motility as well as muscle and central nervous system excitability. Thyroid storm is the extreme manifestation of thyrotoxicosis 
with an estimated incidence of 0.20 per 100,000 per year among hospitalized patients in Japan. The mortality of thyroid storm without treatment 
ranges from 80% to 100%; but with treatment, the mortality rate is between 10% and 50%. The diagnostic strategy for thyroid storm may take 
into consideration Burch–Wartofsky scoring or Akamizu's diagnostic criteria. Multiple treatment aims need to be addressed in managing thyroid 
storm effectively. This paper puts together all aspects to be considered for the management of hyperthyroidism and thyroid storm during the 
acute and emergency phase as well as consideration of special populations. 
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Introduction 

Thyroid storm (also known as thyroid or thyrotoxic crisis) is an 

uncommon condition reflecting an extreme physiological state within 

the spectrum of thyrotoxicosis. The condition is rare, however, 

mortality rates are high and may approach 10–20%. Thyroid storm is 

most commonly seen in the context of underlying Graves' 

hyperthyroidism but can complicate thyrotoxicosis of any aetiology. 

Clinical features represent manifestations of organ decompensation, 

with fever seen almost universally.(1-5) Management is supportive 

with cooling and fluids, alongside measures taken to reduce thyroid 

hormone synthesis, hormone release and inhibition of the peripheral 

effects of excessive thyroid hormone. In addition, the management of 

thyroid storm should not disregard the search and appropriate 

treatment of any precipitating factors. (6-10). 

Pathophysiology 

Normal thyroid function is maintained by endocrine interactions 

between the hypothalamus, anterior pituitary and thyroid gland 

[Matfin, 2009]. Iodide is transported across the basement membrane 

of the thyroid cells by an intrinsic membrane protein called the Na/I 

symporter (NIS). At the apical border, a second iodide transport 

protein called pendrin moves iodide into the colloid, where it is 

involved in hormono-genesis. Once inside the follicle, most of the 

iodide is oxidized by the enzyme thyroid peroxidase (TPO) in a 

reaction that facilitates combination with a tyrosine molecule to 

ultimately form thyroxine (T4) and triiodothyronine (T3). Thyroxine 

is the major thyroid hormone secreted into the circulation (90%, with 

T3 composing the other 10%). There is evidence that T3 is the active 

form of the hormone and that T4 is converted into T3 before it can act 

physiologically.(11-16) 

All of the major organs in the body are affected by altered levels of 

thyroid hormone. These actions are mainly mediated by T3. In the 

cell, T3 binds to a nuclear receptor, resulting in transcription of 

specific thyroid hormone response genes.(17-20). 

 

 

 

Aetiology 

Thyroid storm is most commonly associated with underlying Graves' 

disease, although has been reported with autonomous thyroid nodular 

disease. Traditionally, the condition was experienced frequently following 

thyroidectomy for thyrotoxic state (due to manipulation of the hyperactive 

thyroid gland during surgery), but modern treatments aimed at reducing 

preoperative thyroid output and hormone stores have dramatically reduced 

this complication.(21-25). 

Regardless of the underlying aetiology of thyrotoxicosis, the rare 

transition to a state of thyroid storm usually requires a second 

superimposed insult. Most commonly this is infection, although trauma, 

surgery, myocardial infarction (MI), diabetic ketoacidosis (DKA), 

pregnancy and parturition have been reported as causes. The 

administration of large quantities of exogenous iodine (such as with 

iodinated contrast agents or amiodarone) can provide the substrate for 

significant thyroid hormone production and secretion if there are areas of 

autonomous thyroid tissue within the gland (i.e. Jod-Basedow 

phenomenon). Abrupt cessation of thionamide therapy (i.e. antithyroid 

drugs such as pro-pylthiouracil [PTU], methimazole and carbima-zole) 

usually due to poor patient adherence or other issues has been associated 

with worsening thyrotoxicosis and rarely descent into thyroid storm. 

Biological agents such as interleukin-2 and α-interferon have been 

reported to induce thyroid storm when used to treat infectious disease, 

certain cancers and disorders of immune function.(26-32). 

Thyroid Storm Precipitation 

The most common precipitating cause of thyroid storm is infection.6 Other 

causes include diabetic ketoacidosis, hypoglycemia, hyperosmolar coma, 

pulmonary embolism, thyroid hormone overdose, withdrawal of 

antithyroid medications, iodinated contrast medium ingestion, vascular 

accidents, surgery, stress, parturition, eclampsia, trauma, and myocardial 

infarct. In some patients undergoing radioactive iodine therapy for 

hyperthyroidism, thyroid storm may ironically occur following treatment 

due to withdrawal of antithyroid drugs, release of thyroid hormones from 

damaged thyroid follicles, or the effect of radioactive iodine itself. In 

approximately 20–25% of cases, no acute precipitant is identified.(33-40). 
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Diagnostic considerations 

The diagnosis of thyroid storm must be made on the basis of 

suspicious but nonspecific clinical findings. If the diagnosis of thyroid 

storm is strongly suspected, waiting for the results of tests may cause a 

critical delay in the initiation of effective life-saving treatment. 

Furthermore, biochemical markers of thyroid function are not 

discernably different from thyrotoxic states without thyroid storm. 

Serum thyroid hormone levels (i.e. free T3 [FT3] and free T4 [FT4]) 

are elevated with suppressed TSH levels (with the rare exceptions 

being states of thyroid hormone resistance or TSH secreting pituitary 

adenomas) confirming the diagnosis of thyrotoxicosis.(41-45). 

Thyroid-specific therapy 

The immediate goals when treating thyroid storm are to decrease 

thyroid hormone synthesis, prevent thyroid hormone release, decrease 

peripheral action of circulating thyroid hormone to reduce heart rate 

and support the circulation, and to treat the precipitating condition 

[Nayak and Burman, 2006]. ( 46- 59)The therapeutic options for 

thyroid storm are the same as those for uncomplicated thyrotoxicosis, 

except that the drugs are given in higher doses and more frequently. 

When treating thyroid storm, one should consider the five ‘Bs’: Block 

synthesis (i.e. antithyroid drugs); Block release (i.e. iodine); Block T4 

into T3 conversion (i.e. high-dose propylthiouracil [PTU], 

propranolol, corticosteroid and, rarely, amiodarone); Beta-blocker; 

and Block enterohepatic circulation (i.e. cholestyramine). 

Conclusions 

Thyroid storm is a rare endocrine emergency but is associated with 

high mortality. It most commonly occurs in the context of underlying 

Graves' thyrotoxicosis, but is frequently precipitated by a secondary 

event such as infection or MI. Prompt recognition of the condition 

with timely intervention is crucial, and management of the patient in 

an AMU, high-dependency or intensive care unit is essential. 

Treatment is based on immediate blockade of thyroid hormone 

synthesis, prevention of the release of further thyroid hormone from 

thyroid stores, and alleviation of the peripheral effects of thyroid 

hormone excess. A search for a precipitant for the thyroid storm is 

critical and should be treated promptly. Maintenance therapy takes 

into account disease-specific factors and patient preference, with 

measures taken to prevent a recurrence of thyroid storm. 
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