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Thyroid storm: 

- Diagnosis criteria and treatment recommendations.  

• An original article by LAC-USC endocrine group at JCEM in 
2014 (1/2008- 12/2013). 

• The Japan Thyroid association and Japan Endocrine 
Society Guidelines on Thyroid Storm. 

Myxedema Coma: 

- ATA guidelines on treatment of hypothyroidism, 2014. 

Outline of the presentation 



• Thyroid storm is a life-threatening manifestation of 
severe thyrotoxicosis, characterized by a systemic 
decompensation and - 10% mortality. 

• Risk factors include age, comorbidity, rapidity of 
onset, and a precipitating event. 

• Thyroid storm is triggered when these factors 
surpasses a patient’s ability to maintain adequate 
metabolic, thermoregulatory and cardiovascular and 
CNS compensatory mechanisms. 

Definition of Thyroid Storm



▪ 57 yo female with a newly diagnosed Graves’ disease 2 months 
ago presents to the ED with fever, nausea and vomiting, and 
palpitations occurring 1 week after running out of MMI. 

▪Current medications: MMI 30 mg daily and Atenolol 50 mg daily 
(ran out of 1 week ago). 

▪PE: Temp 102.7, Pulse 124 bpm, no proptosis and normal 
extraocular movement. The thyroid has a diffuse goiter with 
bruit. Her lungs have bibasilar crackles. Hand tremor (+). Her Mini 
Mental State Examination score 25/30. 

▪ Lab tests: fT4 > 7 ng/dl (0.8-1.8), fT3 12.1 (2.0-4.4). TSH 0.001 and 
total bilirubin 1.5 mg/dl (0.1-1.2). 

▪EKG: sinus tachycardia. Chest x-ray: interstitial edema. 

Case 1 



The diagnostic criteria for Thyroid storm

Endocrine Journal 2016 Guidelines for the management of thyroid storm from The Japan Thyroid Association and Japan 
Endocrine Society. 2016, 63 (12), 1025-1064

The diagnostic criteria for Thyroid storm



Demographic Characteristics of Study Patients 

J Clin Endocrinol Metab Clinical features and hospital outcomes in thyroid storm: a retrospective cohort study.  2015 Feb;100(2):451-9



Clinical Features and Lab data for TS and CT 

J Clin Endocrinol Metab Clinical features and hospital outcomes in thyroid storm: a retrospective cohort study.  2015 Feb;100(2):451-9



Laboratory Measurements in TS and CT

J Clin Endocrinol Metab Clinical features and hospital outcomes in thyroid storm: a retrospective cohort study.  2015 Feb;100(2):451-9



Hospital LOS and BWS 

J Clin Endocrinol Metab Clinical features and hospital outcomes in thyroid storm: a retrospective cohort study.  2015 Feb;100(2):451-9



Diagnostic consideration in thyroid storm

Endocrine Journal 2016, 63: 1025-1064. The Japan Thyroid association and Japan Endocrine Society Guidelines on Thyroid Storm



Management of thyroid storm

Endocrine Journal 2016, 63: 1025-1064. The Japan Thyroid association and Japan Endocrine Society Guidelines on Thyroid Storm



Treatment Algorithm for Thyroid Storm

Endocrine Journal 2016, 63: 1025-1064. The Japan Thyroid association and Japan Endocrine Society Guidelines on Thyroid Storm



Plasmapheresis in Thyroid storm

Endocrine Journal 2016, 63: 1025-1064. The Japan Thyroid association and Japan Endocrine Society Guidelines on Thyroid Storm



Plasmapheresis in thyroid storm

Endocrine Journal 2016, 63: 1025-1064. The Japan Thyroid association and Japan Endocrine Society Guidelines on Thyroid Storm. 



Management of Convulsion in Thyroid Storm 

Endocrine Journal 2016, 63: 1025-1064. The Japan Thyroid association and Japan Endocrine Society Guidelines on Thyroid Storm



Imaging studies and lab examination in TS

Endocrine Journal 2016, 63: 1025-1064. The Japan Thyroid association and Japan Endocrine Society Guidelines on Thyroid Storm.



Prognosis of thyroid storm

Endocrine Journal 2016, 63: 1025-1064. The Japan Thyroid association and Japan Endocrine Society Guidelines on Thyroid Storm



Burch H. Thyroid Storm. The Endocrine Society Annual Meeting 2019 

Treatment of Thyroid Storm 

Drug Dosing Comment 

Propylthiouracil 
(PTU) 

500-1000 mg load, then 250 mg every 4 hours Inhibits new hormone synthesis
Blocks T4 to T3 conversion
Alternate drug: Methimazole 60-80 mg daily

Propranolol 60-80 mg every 4 hours Consider invasive monitoring 
Blocks T4 to T4 conversion in high doses
Alternate drug: Esmolol infusion 

Iodine (saturated 
Solution of 
potassium Iodide, 
SSKI)

5 drops (0.25 ml or 250 mg) orally every 6 hours Start 1 hour after antithyroid drugs
Inhibits new hormone synthesis
Block thyroid hormone release 
Alternate drug: Lugol’s solution 

Hydrocortisone 300 mg IV load, then 100 mg every 8 hours May block T4 to T3 conversion 
Prophylaxis against relative adrenal insufficiency 
Alternate drug: Dexamethasone 



• 70 yo female presents to the ED with pneumonia, bradycardia 
with first degree atrioventricular block, and somnolence lasting 
for past 24 hrs. 

• PMHx: Graves’ disease treated with RAI several years ago, HTN 
and hyperlipidemia. 

• Current medications: Lisinopril, HCTZ and Simvastatin. 

• PE: somnolent, disorientated woman with cold, dry skin. BP 
80/50 mmHg, HR 48 bpm, Temp 35C, shallow breathing, crackles 
in the right lung. Swelling in of the face and lower extremities. 

• Lab tests: WBC 18,000 with left shift, Hb 11.8 g/dl, platelets 
350,000 and Na 122, K 3.8, glucose 60 and Cr 1.6, CPK 10,000 
and TSH 35 and fT4 0.4. ABG shows respiratory acidosis. 

Case 2 

Klubo J. The Endocrine Society Annual Meeting 2019 



• Myxedema coma is defined as severe hypothyroidism leading to 
decreased mental status, hypothermia, and other symptoms 
related to slowing of function in multiple organs. It is a medical 
emergency with a high mortality rate. 

• The degree of TSH elevation may not be an accurate indicator of 
the severity of the hypothyroidism. 

• The wide range of serum TSH values is seen in myxedema coma 
patients, possibly due to variable suppression of the 
hypothalamic-pituitary axis by the illness.

• A lesser magnitude of TSH elevation may be seen in older patients, 
at least in the outpatient setting. 

• An inappropriate TSH may also be seen if hypothyroidism is 
caused by TSH deficiency (e.g., secondary hypothyroidism in 
patients with panhypopituitarism).

Myxedema Coma 



TSH and fT4 in different age groups 

Over R, et al. 2010 Age and the thyrotropin response to hypothyroxinemia. J Clin Endocrinol Metab 95:3675–3683.



Clinical Manifestations of Myxedema Coma 

System Manifestations 

Thermoregulation Hypothermia, as low as 80F

CNS and psychiatric 

manifestations

Altered mentation, unconsciousness, Cerebellar signs, poor memory and recall, 

seizure, depression, paranoia. 

Respiratory Hypoventilation and partial obstruction of the upper airways

CVS Cardiogenic shock due to impaired cardiac contractility or cardiac tamponade, 

arrhythmias. 

Renal manifestations Hyponatremia due to impaired water diuresis, decreased eGFR and renal plasma 

flow or underlying rhabdomyolysis. 

GI system Gastric atony or paralytic ileus, ascites, GI bleeding due to coagulopathy. 

Hematological 

manifestations

High risk of bleeding due to coagulopathy. Decreased in factors V, VII, VIII, IX and 

DIC. Infections, anemia, microcytic or macrocytic, B12 deficiency. 

Metabolic manifestations Hypoglycemia, hypercholesterolemia. 

Skin Dry, cold skin, edema. 

Klubo J. The Endocrine Society Annual Meeting 2019 



Presentation Treatment 

Hypothyroidism Large initial IV dose of LT4 300-500 mcg. If no response add T3. 

Initial IV dose of LT4 200-300 mcg Plus T3 10-25 mcg. 

Airways and 

ventilation 

Supportive measure. Mechanical ventilation is usually required during first 36-48 

hrs. 

Hypothermia Blankets or increased room temperature. No active rewarming. 

Hypotension Hydrocortisone 100 mg Q6-8 hrs. 

Fluids cautiously with 5% to 10% glucose 0.45% NS if hypoglycemia. 

Isotonic saline is hyponatremia is present. 

Hyponatremia Severe hyponatremia (105-120) requires hypertonic saline to increase Na by 2-6 

mmol/L.

Chronic hyponatremia, the correction should not exceed 10-12 mmol/L in 24 hr.

Kidney Failure Dialysis 

General Supportive 

measures

Underlying problems: Infection, CHF, GI bleeding 

Treatment of Patients with Myxedema Coma 

Klubo J. The Endocrine Society Annual Meeting 2019 



Questions ?  









Sequelae of Thyroid Storm



Clinical Features TS and CT 

J Clin Endocrinol Metab Clinical features and hospital outcomes in thyroid storm: a retrospective cohort study.  2015 Feb;100(2):451-9



Diagnostic criteria DIC in thyroid storm



Direct causes of death in thyroid storm



Patient characteristics

J Epidemiol. 2017 Mar;27(3):117-122. Clinical characteristics and outcomes of myxedema coma: Analysis of a national inpatient database in Japan.

https://www.ncbi.nlm.nih.gov/pubmed/28142035

