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Thyroid Storm
Thyroid storm means the thyroid gland dumps a dangerous surge of hormone that
makes the heart race out of control, pushes the body temperature dangerously
high, and short-circuits the brain.

T H E  O N E - L I N E  T R U T H

Thyroid storm is a life-threatening crisis when way too much thyroid hormone floods the

body all at once.

The chain — how it unfolds

Excess thyroid hormone floods the bloodstream — why: A patient with untreated or

undertreated hyperthyroidism (most often Graves' disease, toxic multinodular goiter, or a

toxic thyroid nodule) hits a major trigger—infection, surgery, trauma, a big dose of iodine

(like CT contrast or amiodarone), or suddenly stopping antithyroid medicine. The trigger

causes the thyroid gland to suddenly dump a massive surge of T4 and T3 into the blood, or

it speeds up conversion of stored T4 into active T3 in the liver and other tissues, flooding

the bloodstream with hormone levels far higher than the already-elevated baseline.

The heart races wildly and pumps harder — why: Excess T3 enters heart muscle cells

(cardiomyocytes) and binds to nuclear receptors, turning on genes that make more beta-

adrenergic receptors on the cell surface. This makes the heart hypersensitive to the body's

own epinephrine and norepinephrine (stress hormones). Even normal levels of these

hormones now cause the heart to beat extremely fast (tachycardia, often 140 to over 200

beats per minute) and contract much harder, driving cardiac output very high in an attempt

to deliver oxygen to cells that are burning fuel at a dangerously high rate.

Body temperature shoots up dangerously high — why: Excess T3 enters cells throughout

the body and increases the activity of mitochondria (the cell's power plants), which burn

glucose and oxygen much faster than normal and give off heat as a byproduct. At the same

time, T3 uncouples oxidative phosphorylation, meaning cells burn fuel without making

useful energy, releasing all the energy as heat instead. This drives body temperature above

104°F (40°C), often reaching 105 to 106°F or higher, and the patient sweats heavily and

breathes fast to try to shed the heat.
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The brain gets overstimulated and then starts to fail — why: Excess T3 directly stimulates

neurons in the brain and makes them hypersensitive to catecholamines (epinephrine and

norepinephrine), causing severe agitation, restlessness, confusion, and tremor. As the brain

overheats from the high body temperature and the neurons exhaust their energy reserves

from firing too fast, mental status deteriorates from agitation to delirium, then to stupor

(barely responsive), and eventually to coma or seizures if the storm is not reversed.

The heart exhausts and begins to fail — why: The heart is forced to beat so fast (140 to

200+ beats per minute) that it cannot rest and refill with blood between beats (reduced

diastolic filling time). Over hours to days, the heart muscle weakens from the relentless

workload, stroke volume (the amount of blood pumped per beat) drops, and the heart can

no longer keep up with the body's oxygen demand. Blood backs up into the lungs (causing

pulmonary edema (fluid flooding the lungs), shortness of breath, and crackles on exam) and

into the legs and liver (causing swelling). Despite starting with high cardiac output, the

heart eventually fails (high-output heart failure), and cardiac output drops, leading to

shock.

Blood volume drops and blood pressure falls — why: The high body temperature causes

massive sweating to try to cool down, losing water and salt. The overactive gut causes

vomiting and diarrhea, losing more fluid and electrolytes. Rapid breathing to blow off heat

and meet oxygen demand causes insensible water loss through the lungs. The combination

of these losses drops blood volume (hypovolemia). Blood vessels also dilate (widen) because

of the high temperature and metabolic byproducts, further dropping blood pressure. The

failing heart cannot pump enough blood forward, and organs (brain, kidneys, liver) do not

get enough oxygen and start to fail (multi-organ failure and shock).

Every weird finding is the body's survival reflex — why: The racing heart, high cardiac

output, sweating, fast breathing, and stress hormone release are all the body's desperate

attempts to deliver oxygen, shed heat, and maintain blood pressure in the face of a

catastrophic hormone flood. These compensations are not the disease itself—they are the

body trying to survive. Understanding that each finding is a downstream consequence of

the upstream hormone excess tells you that you must stop the thyroid hormone surge (with

antithyroid drugs, iodine, beta-blockers, and sometimes steroids), cool the patient, and

support the failing heart and organs, not just treat each symptom in isolation.
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Without emergency treatment, the storm is often fatal — why: Thyroid storm is a true

medical emergency with mortality of 20 to 30 percent even with aggressive ICU care, and

much higher if untreated. The key is to recognize it early (based on the combination of

known hyperthyroidism or goiter, a triggering event, severe a fast heart rate (tachycardia)

above 140, fever above 104°F, and altered mental status) and start treatment immediately—

beta-blockers (like propranolol or esmolol) to slow the heart and block peripheral

conversion of T4 to T3, antithyroid drugs (propylthiouracil or methimazole) to stop new

hormone production, iodine (given at least one hour after the antithyroid drug) to block

hormone release, steroids (hydrocortisone or dexamethasone) to block conversion and treat

possible adrenal insufficiency, aggressive cooling with ice packs and cooling blankets, IV

fluids to replace volume, and treatment of the trigger (antibiotics for infection, etc.). The

earlier you catch it and treat it, the better the chance of survival.

Spot it — what you see, and why

Heart rate much faster than the fever would explain: Too much thyroid hormone (the body's

speed-up chemical) makes the heart beat far faster than normal. In thyroid storm, the heart

races out of proportion to the fever — a key clue that separates this from a simple infection.

Agitation, confusion, or delirium: The flood of thyroid hormone overdrives the brain,

causing the person to feel extremely restless, confused, or even see things that aren't there.

The brain is running too fast to think clearly.

Warm, flushed, sweaty skin: Thyroid hormone cranks up the body's metabolism (how fast

cells burn fuel), releasing extra heat. Blood vessels near the skin widen to dump that heat,

making the skin warm, red, and sweaty.

Tremor (shaking hands or body): Excess thyroid hormone makes the nervous system

hyperactive, sending too many signals to the muscles. This causes fine, rapid shaking that

the person cannot stop.

Irregular, racing heartbeat (often atrial fibrillation (an irregular, quivering heartbeat)):

Thyroid hormone makes the heart muscle more sensitive to adrenaline (the body's fight-or-

flight chemical) and triggers chaotic electrical signals in the upper chambers of the heart,

causing them to quiver instead of squeeze properly.

New heart failure in a young person with a swollen thyroid (goiter): The heart, racing

nonstop at extremely high rates, exhausts itself like an overworked engine. It can no longer

pump blood effectively, causing fluid to back up into the lungs and legs. In a younger person

with a visible goiter, thyroid storm should be suspected immediately.

Red flags — act now

High fever above 104 °F that does not respond to usual measures
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New confusion, delirium, or loss of consciousness (coma)

Sudden trouble breathing or signs of fluid in the lungs (pulmonary swelling (edema))

New irregular heartbeat or heart rate persistently above 140 even at rest

Signs of heart failure (swollen legs, shortness of breath lying flat, inability to lie down

without gasping)

Treat it — in this order

Propranolol 1–2 mg IV every 10–15 minutes (or 40–80 mg by mouth every 4–6 hours if

stable enough to swallow) → Blocks beta-adrenergic receptors in the heart so it stops

beating dangerously fast. At high doses, it also slows the conversion of stored T4

(thyroxine) into the active T3 (triiodothyronine) form in tissues outside the thyroid. This

buys time for other medicines to work. Heart rate drops within minutes to an hour.

Propylthiouracil (PTU) 500–1000 mg loading dose, then 250 mg every 4 hours (or

methimazole 60–80 mg once daily if PTU is not available) → Blocks thyroid peroxidase (the

enzyme the thyroid uses to build new thyroid hormone). PTU also blocks peripheral

conversion of T4 to T3 in tissues outside the thyroid, which methimazole does not do as

well. This stops the flood at the source. Effect takes 1–2 days because you are blocking new

synthesis, not clearing hormone already in the blood.

Iodine solution (Lugol's iodine 4–8 drops every 6–8 hours, or saturated solution of

potassium iodide [SSKI] 5 drops every 6 hours), given at least 1 hour AFTER PTU or

methimazole → Blocks the release of stored thyroid hormone that is already sitting in

follicles inside the thyroid gland (Wolff-Chaikoff effect). The 1-hour delay is critical — if you

give iodine first, the thyroid will use it as raw material to make even more hormone. Effect

starts within hours.

Hydrocortisone 100 mg IV every 8 hours (or dexamethasone 2 mg IV every 6 hours) →

Blocks conversion of T4 to the active T3 form in peripheral tissues (liver, kidneys, muscles).

Supports the adrenal glands, which may be exhausted from the stress of the crisis.

Dampens the inflammatory response that makes thyroid storm worse. Effect is seen within

hours to a day.

Aggressive cooling (ice packs to groin and armpits, cooling blanket, cold IV fluids) and IV

fluid resuscitation (1–2 liters normal saline initially, then guided by blood pressure and

urine output) → Lowers dangerous core body temperature (often > 104°F / 40°C) back

toward normal, which prevents brain and organ damage from heat. Replaces fluid and

electrolytes lost from sweating and high metabolic demand, which keeps blood pressure

stable and kidneys working.
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Your top priorities at the bedside

Give propranolol (beta blocker heart medicine) as ordered to slow the heart rate below 100

beats per minute — why: The heart is working too hard from excess thyroid hormone and

can fail; propranolol blocks thyroid hormone effects on the heart and prevents heart failure

(when the heart muscle gives out) and arrhythmias (dangerous irregular heartbeats)

Start aggressive cooling with ice packs to the groin and armpits, cooling blankets, and cold

IV fluids to bring temperature below 101°F — why: High fever increases metabolism (how

fast the body burns energy) even more and causes more thyroid hormone release in a

dangerous cycle; cooling breaks this cycle and prevents seizures and brain damage from

hyperthermia (too much body heat)

Give antithyroid medicine (PTU or methimazole) first, then wait one full hour before giving

iodine solution — why: Antithyroid drugs stop the thyroid from making new hormone;

iodine given too early actually gives the thyroid more fuel to make hormone and makes the

storm worse; the one-hour wait lets the antithyroid drug block hormone production first
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