
HYPERTHYROIDISM AND THYROID STORM 
 

THYROID HORMONE AFFECTS ALL ORGAN SYSTEM AND IS 
RESPONSIBLE FOR INCREASING METABOLIC RATE, HEART RATE 
AND CONTRACTILITY AS WELL AS MUSCLE AND C.N.S. 
EXCITABILITY 
 
T3 IS 3-4 TIMES MORE POTENT THAT T4 
 
HYPERTHYROIDISM REFERS TO EXCESS CIRCULATING HORMONE 
RESULTING FROM HYPERFUNCTION OF THE THYROID GLAND 
 
THYROTOXICOSIS REFERS TO EXCESS CIRCULATING THYROID 
HORMONE ORIGINATING FROM ANY CAUSE  
 
THYROID STORM IS THE EXTREME MANIFESTATION OF 
THYROTOXICOSIS AND IS AN ACUTE, SEVERE, LIFE-THREATENING 
FORM OF THYROTOXICOSIS FOLLOWING THE PRESENCE OF ONE OR 
MORE PRECIPITANTS 
 
CAUSES OF HYPERTHYROIDISM 

• Divided into primary and secondary causes 
o Primary  due to excess production of thyroid hormones form the 

thyroid glands 
o Secondary  excess production of thyroid-releasing hormones or TSH 

in hypothalamus/pituitary 
• Can also be due to non-thyroidal causes or drug-induced 

 



 
PATHOPHYSIOLOGY: 

• The mechanisms underlying the shift from uncomplicated hyperthyroidism to 
thyroid storm ARE NOT CLEAR 

• It is thought to involve ADRENERGIC HYPERACTIVITY EITHER DUE 
TO INCREASED HORMONE PRODUCTION OR INCREASED 
RECEPTOR SENSITIVITY  many of the signs and symptoms are related to 
adrenergic hyperactivity 

• During thyroid storm, precipitants (infection, stress, AMI, trauma)  will 
multiply the effect of thyroid hormones by freeing thyroid hormones from 
their binding sites or increased receptor sensitivity 

 



THYROID STORM PRECIPITATION: 
 

 
CLINICAL FEATURES OF THYROID STORM: 

• HISTORY: 
o Patient may only complain of constitutional symptoms  weakness, 

fatigue, heat intolerance, diaphoresis, fever, weight loss, anxiety and 
emotional lability can all occur 

o Determine compliance with treatment as well as increased doses of 
thyroid hormone or anti-thyroidhormone 

• PHYSICAL EXAMINATION: 
o Patients often appear toxic and agitated 



 

 
o Thyroid storm will have symptoms of thyrotoxicosis as well 



 
o Fever is quite high 
o Direct inotropic and chrontropic effects of thyroid hormone cause 

decreased SVR, increased blood volume, increased contractility and 
increased cardiac output 

o AF occurs in 10-35% 
• THYROID STORM IS A CLINICAL DIAGNOSIS FOR PATIENTS WITH 

PRE-EXISTING HYPERTHYROIDISM  fever and tachycardia are 
cardinal features 

 
• BURCH AND WARTOFSKY HAVE DELINEATED A POINT SYSTEM 

ASSESSING DEGREES OF DYSFUNCTION IN FOUR SYSTEM AND 
THIS ASSISTS IN DETERMINING LIKELIHOOD OF THYROID STORM 
(see table overleaf) 



 

 
 
LABORATORY EVALUATION: 

• TSH  low in primary hyperthyroidism due to negative feedback of high 
T4/T3. But a low TSH can occur in chronic liver or kidney disease or the 
effect of drugs such as glucocorticoids. TSH is increased in secondary 
hyperthyroidism due to overproduction in the pituitary 

• Free T3/Free T4  not necessarily acutely elevated when the transition to 
thyroid storm occurs 

• Thyroid antibody titres  if Grave’s disease is suspected, thyroid antibody 
titres (thyroid peroxidase, thyroglobulin or TSH antibodies) all tested 

• Miscellaneous  BSL (↑d due to catecholamine surge), deranged LFTs 
• ECG  AF (10-35%), sinus tachycardia in 40% 



 
TREATMENT FOR THYROID STORM: 
 

 

 
• The order of therapy is very important (especially with use of thionamide prior 

to iodine therapy) 



• GENERAL TREATMENT AIMS: 
o SUPPORTIVE CARE 
o INHIBITION OF THYROID HORMONE RELEASE 
o INHIBITION OF NEW HORMONE PRODUCTION 
o PERIPHERAL β-ADRENERGIC BLOCKADE 
o PREVENTING PERIPHERAL CONVERSION OF T4 TO T3 

• SUPPORTIVE CARE: 
o Fluid losses should be replaced  high losses due to fever, 

diaphoresis, vomiting and diarrhoea  glucose-containing to replenish 
glycogen stores 

o CHOLESTYRAMINE  inhibits thyroid hormone reabsorption 
through interruption of enterohepatic re-circulation of thyroid hormone 

o Rate control/inotropes for cardiac decompensation 
• INHIBITION OF THYROID HORMONE RELEASE: 

o THIONAMIDE (PROPYLTHIOURACIL, PTU)  or methimazole. 
Decreases synthesis or new hormone, but also has immunosuppressive 
effects. PTU also inhibits conversion of T4 to T3 
 Dose of PTU is 600-1000microg loading then 200-250q4h  

orally, NG, or PR 
• INHIBITION OF NEW HORMONE PRODUCTION: 

o IODINE  lugol solution to stop new production but thionamide bust 
be instituted first. 
 Iodide therapy blocks release of prestored hormone and 

decreased iodide transport 
 Do not give to those with amiodarone-induced thyrotoxicosis 

or iodine-overload induced thyrotoxicosis  alternative is 
lithium or potassium perchlorate 

• Amiodarone is 37% iodine by weight, which amounts to 
10-20 times the normal dietary requirement of iodine  
thyrotoxic (causing hypo or hyperthyroidism) in 20-
30% patients 

 Iodine dose is 8-10 drops initially 
• PREVENTING PERIPHERAL CONVERSION OF T4 TO T3: 

o Conversion of T4 to T3 is responsible for 85% of T3 present in the 
circulation 

o Blocked by PTU and propranolol to some degree but 
GLUCOCORTICOIDS ARE ESSENTIAL 

o Glucocorticoid use in thyroid storm improve survival outcome, 
probably due to possibility of relative adrenal insufficiency 

• BETA-ADRENERGIC RECEPTOR BLOCKADE: 
o PROPRANOLOL  give in 1-2mg IV boluss, which may be repeated 

every 10-15 minutes until desired effect. Oral doses 20-120mg per 
dose up to 360mg daily 

o Alternatives to β-blockade may be necessary if severe asthmatic 
include GUANETHEDINE/RESERPINE as they do not block beta 
receptors. 
 Reserpine is an alkaloid agent depletes catecholamines stores 
 Guanethedine inhibits release of catecholamines 



• ALL THYROID STORM PATIENTS REQUIRE ADMISSION TO THE 
INTENSIVE CARE UNIT 

o HYPERTHYROID PATIENTS WITH MINMAL SYMPTOMS CAN 
ONLY BE DISCHARGED FOR FOLLOW-UP WITH 
ENDOCRINOLOGIST OR PRIMARY CARE PHYSICIAN 

 


