MALDEK
CONDITION CATALOG - ENDOCRINE EMERGENCIES

Thyroid Storm

Thyroid storm is a life-threatening crisis when way too much thyroid hormone
floods the body all at once.

THE STORY IN ONE SENTENCE

Thyroid storm is a life-threatening crisis when way too much thyroid hormone floods the
body all at once.

“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.”

Normal anatomy — the body's job

The thyroid gland sits in the front of your neck, just below the voice box, shaped like a butterfly
with two lobes. It makes two main hormones: T4 (thyroxine, the storage form) and T3
(triiodothyronine, the active form that actually does the work). The pituitary gland, a tiny
control center at the base of your brain, releases TSH (thyroid-stimulating hormone) into your
blood. TSH travels to the thyroid and tells it how much T4 and T3 to release. Once in the blood,
T4 travels to your liver, kidneys, and other tissues, where enzymes clip off one iodine atom and
convert it into T3. T3 then enters cells all over your body—heart, brain, muscles, gut—and
docks onto nuclear receptors (tiny switches inside the cell's control room). When T3 binds, it
turns on genes that speed up metabolism: your heart beats faster, your gut moves quicker, your
brain fires faster, and your cells burn more fuel and make more heat. A feedback loop keeps
the system balanced: when T3 and T4 levels rise, the pituitary senses that and cuts back on
TSH, slowing the thyroid down. When levels drop, the pituitary makes more TSH to speed it
back up. Keep that picture in your head, because the weird findings in thyroid storm only make
sense as a catastrophic break from this normal cycle.
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BODY'S JOB

The thyroid's job is to set the speed of your metabolism—how fast your cells burn fuel to
make energy, how fast your heart beats to deliver oxygen, how warm your body stays, and
how alert your brain is. It is like the gas pedal for your whole body. Without it, you would
feel sluggish, cold, and slow. With too much, everything races out of control.

1. The hypothalamus (the brain's thermostat and master control center) releases TRH
(thyrotropin-releasing hormone) when it senses low thyroid hormone levels.

2. TRH travels down a short blood vessel to the pituitary gland (a pea-sized gland hanging
below the brain) and tells it to release TSH (thyroid-stimulating hormone).

3. TSH flows through the bloodstream to the thyroid gland in your neck and binds to receptors
on thyroid cells, telling them to make and release T4 and T3.

4. The thyroid releases mostly T4 (about 90%) and a small amount of T3 (about 10%) into the
blood.

5. T4 travels to the liver, kidneys, and other tissues, where an enzyme called deiodinase clips
off one iodine atom and converts T4 into T3, the active hormone.

6. T3 enters cells throughout the body—heart muscle, brain neurons, gut cells, skeletal
muscle—and binds to nuclear receptors inside the cell nucleus.

7. Once T3 binds, it turns on genes that increase the cell's metabolic rate: the heart beats
faster, the gut moves quicker, the brain fires faster, and the cell burns more glucose and
oxygen to make energy, giving off heat as a byproduct.

8. When T3 and T4 levels in the blood rise high enough, the pituitary senses that and cuts
back on TSH release (negative feedback), slowing the thyroid back down.

9. When levels drop, the pituitary makes more TSH, and the cycle speeds up again, keeping
metabolism in balance.

What breaks

Thyroid storm happens when a person who already has hyperthyroidism (an overactive thyroid
making too much hormone every day) suddenly hits a major trigger that causes a massive,
dangerous surge of thyroid hormone to flood into the bloodstream all at once. The trigger is
usually an infection (like pneumonia or a urinary tract infection), major surgery, a serious
injury or car accident, a big dose of iodine (from CT contrast dye or certain heart medicines
like amiodarone), or suddenly stopping anti-thyroid medicine. That flood of hormone
overstimulates receptors in the heart, brain, and every cell, pushing the body's metabolism so
high and so fast that the heart races wildly, body temperature shoots up dangerously high, and
the brain gets overstimulated and then starts to fail. The break is not just high thyroid
hormone—it is the body losing all ability to adjust or slow down the response.
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CLINICAL TERM

Thyroid storm is an acute, life-threatening hypermetabolic crisis triggered by excessive
circulating thyroid hormone (T3 and T4) in a patient with underlying hyperthyroidism,
most commonly Graves' disease or toxic multinodular goiter. The precipitating event—
infection, surgery, trauma, iodine load, diabetic ketoacidosis (the acid crisis of missing
insulin), or abrupt cessation of antithyroid drugs—causes a sudden release or increased
peripheral conversion of T4 to T3, overwhelming the body's compensatory mechanisms.
Excessive T3 binds to nuclear thyroid hormone receptors in cardiomyocytes (heart muscle
cells), increasing the expression of genes for beta-adrenergic receptors and calcium
channels, which drives a fast heart rate (tachycardia) (fast heart rate), increased stroke
volume, and heightened cardiac output. In the central nervous system, T3 directly
stimulates neurons and increases sensitivity to catecholamines (epinephrine and
norepinephrine), causing agitation, delirium, and eventually stupor or coma. In peripheral
tissues, uncoupling of oxidative phosphorylation in mitochondria generates excess heat,
causing hyperthermia (dangerously high body temperature). The combination of extreme a
fast heart rate, increased metabolic demand, and high afterload (resistance the heart must
pump against) leads to high-output heart failure, where the heart cannot sustain the
workload and begins to fail despite initially high cardiac output. Volume depletion from
sweating, vomiting, diarrhea, and insensible losses worsens low blood pressure
(hypotension) and end-organ blood flow (perfusion). The downstream signals—a fast heart
rate greater than 140 beats per minute, fever above 104°F (40°C), altered mental status,
heart failure, and shock—are all direct consequences of thyroid hormone excess flooding
beta-adrenergic and nuclear receptors beyond the body's ability to downregulate.

How the body compensates

In thyroid storm, the body tries desperately to cope with the hormone flood by increasing heart
rate and cardiac output to deliver more oxygen, sweating and breathing fast to shed the excess
heat, and releasing stress hormones to keep blood pressure up. For a short window, vital signs
may look deceptively stable or even high (fast heart rate, high blood pressure, high
temperature), masking how close the patient is to total collapse. The dangerous middle is when
the team sees a patient who is agitated, sweating, and with a racing heart (tachycardic) but not
yet in shock, and mistakes that for early or mild disease. In reality, the body is already working
at maximum capacity and is minutes to hours away from the crash point: the heart exhausts
and fails, blood pressure drops despite fluids, the brain overheats and shuts down, and multi-
organ failure sets in. The job is to see the crash coming before it happens, because once the

educational use only - not a substitute for clinical judgment page 3 of 14



Maldek Condition Catalog - Endocrine emergencies

heart fails and blood pressure drops, the window to reverse the storm closes fast and mortality
spikes above 20 to 30 percent even with treatment.

1.

{'step': 'The heart races to try to meet oxygen demand’, 'why': "Excess T3 upregulates beta-
adrenergic receptors on heart muscle cells, making the heart hypersensitive to the body's
own epinephrine and norepinephrine. The heart responds by beating faster (often 140 to
over 200 beats per minute) and pumping harder to try to deliver enough oxygen to cells
that are burning fuel at an abnormally high rate. This drives cardiac output very high in the
early phase, which can keep blood pressure normal or even high for a while, masking the
severity of the crisis."}

. {'step': 'The body sweats heavily and breathes fast to shed heat', 'why': "Cells are burning

fuel so fast they give off heat like an engine running too hot, pushing body temperature
above 104°F (40°C). The hypothalamus (the brain's thermostat) senses the high
temperature and triggers sweating to cool the skin and rapid breathing (tachypnea) to blow
off heat through the lungs. This helps prevent brain damage from extreme heat in the short
term, but it also causes massive water and salt loss, which drops blood volume and
eventually blood pressure."}

. {'step': 'The adrenal glands release stress hormones to keep blood pressure up', 'why': 'As

blood volume drops from sweating, vomiting, and diarrhea, the body senses falling blood
pressure and releases epinephrine (adrenaline) and norepinephrine from the adrenal
glands. These hormones squeeze blood vessels (vasoconstriction) to try to keep blood
pressure high enough to perfuse the brain and kidneys. This compensation works for a
while, but the heart is already hypersensitive to these same hormones, so they drive the
heart rate even higher and push the heart closer to failure.'}

. {'step': 'The kidneys hold onto salt and water to maintain blood volume', 'why': "When blood

pressure starts to drop, the kidneys release renin, which triggers the renin-angiotensin-
aldosterone system (RAAS). Aldosterone (a hormone from the adrenal glands) tells the
kidneys to reabsorb sodium and water back into the blood instead of losing it in urine. This
helps maintain blood volume and blood pressure for a short time, but if the patient is also
losing massive fluid through sweat, vomit, and diarrhea, the kidneys cannot keep up and
volume continues to drop.'}

. {'step': 'The liver increases glucose production to fuel the revved-up cells', 'why': "Excess

T3 tells the liver to break down stored glycogen (the body's backup sugar supply) and
release glucose into the bloodstream to feed cells that are burning fuel at a dangerously
high rate. This can cause high blood sugar (hyperglycemia) even in people without
diabetes. The liver is compensating to prevent cells from running out of fuel, but the high
glucose itself can worsen dehydration by pulling water into the urine (osmotic diuresis)."}

educational use only - not a substitute for clinical judgment page 4 of 14



Maldek Condition Catalog - Endocrine emergencies

6. {'step': 'Vital signs stay stable or high for a dangerous window', 'why': "During this
compensation phase, heart rate may be very high (140 to 200+), blood pressure may be
normal or even elevated from stress hormones and high cardiac output, and the patient
may still be awake and talking, though agitated. This is the dangerous middle, because the
team may see 'stable' vital signs and underestimate how close the patient is to collapse. In
reality, the body is already working at 100 percent capacity, the heart is exhausting, and
volume is dropping. The crash point is imminent."}

7. {'step': 'Watch for the crash point: falling blood pressure despite fluids, worsening mental
status, and pulmonary edema (fluid flooding the lungs)', ‘why': 'Once the heart muscle
exhausts from the relentless fast rate and high workload, it can no longer pump effectively.
Cardiac output drops, blood backs up into the lungs (causing pulmonary edema (fluid
flooding the lungs), heard as crackles and seen as shortness of breath and low oxygen), and
blood pressure falls (hypotension) even when the team gives IV fluids. The brain, already
overheated and overstimulated, starts to shut down, and the patient goes from agitated to
confused to stuporous to unconscious (comatose). The kidneys and liver also start to fail
from low blood flow. This is the crash point, and once it happens, mortality jumps to 20 to
30 percent or higher even with ICU care.'}

8. {'step': 'A stable-looking patient on a downhill slope is not really stable’, 'why":
"Compensation buys time, but it does not fix the problem. If the team sees a patient with a
heart rate of 160, fever of 104°F, and normal blood pressure, and thinks 'not that sick yet,'
they will miss the narrow window to block thyroid hormone, cool the patient, and support
the heart before it fails. The job is to trend vitals over time (is heart rate rising? is blood
pressure dropping? is mental status worsening?) and recognize that any patient with
suspected thyroid storm is already in a life-threatening crisis, even if they are still talking.
Treat aggressively and early, because once compensation fails, the crash is often
irreversible."}

Domino effect

1. Excess thyroid hormone floods the bloodstream — 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.
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2. The heart races wildly and pumps harder — 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.

3. Body temperature shoots up dangerously high — 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.

4. The brain gets overstimulated and then starts to fail — 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.

5. The heart exhausts and begins to fail — 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.

6. Blood volume drops and blood pressure falls — 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).
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7. Every weird finding is the body's survival reflex — 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.

8. Without emergency treatment, the storm is often fatal — 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.

Symptoms - what the patient feels, 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.
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* 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.

* High fever (often 104-106 °F or higher): The body's metabolism is running so fast that cells
produce heat faster than the body can cool down, driving the core temperature dangerously
high.

* Nausea, vomiting, or diarrhea: Thyroid hormone speeds up the gut's movement, causing
food and fluid to rush through too quickly. This triggers nausea, vomiting, and frequent
loose stools.

Focused exam

* Heart rate much faster than the fever would explain: In thyroid storm, the heart races
because thyroid hormone floods receptors in the heart muscle and electrical system. A
patient with a fever of 101°F might normally have a heart rate around 100. In thyroid
storm, it shoots to 140 or 160. That gap — the heart beating way faster than the fever alone
would cause — is the key clue.

» Agitation, confusion, or delirium: The brain is over-stimulated by too much thyroid hormone
hitting nerve cells. This is not anxiety or stress. The brain is being pushed too hard, like an
engine revving past the red line. When you see confusion or wild agitation with a fast heart
and fever, thyroid storm has arrived.

* Warm, flushed, sweaty skin: Thyroid hormone makes every cell burn fuel faster —
metabolism is out of control. The body makes too much heat. Blood vessels widen to try to
cool off, and sweat pours out. The skin tells you the furnace inside is roaring.

* Fine tremor in the hands: Thyroid hormone makes nerves fire faster. Muscles shake with a
fine, fast tremor — not the coarse shake you see in other conditions. It shows the nervous
system is on overdrive from too much thyroid hormone.

* Atrial fibrillation (an irregular, quivering heartbeat) on the monitor: The heart's electrical
system breaks down when flooded with thyroid hormone. The upper chambers (atria) flutter
instead of squeezing in rhythm. In thyroid storm, this irregular rhythm is common and
dangerous because it raises the risk of clots and makes the heart pump poorly.

* A goiter (swollen thyroid in the neck) in a young patient with heart failure: Heart failure in
a young person is rare. If you also see a goiter — a swollen thyroid gland you can see or feel
in the front of the neck — thyroid storm is the answer unless proven otherwise. This
combination is a red flag.
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Diagnostics - every test answers a question

* TSH (thyroid-stimulating hormone) and free T4 (thyroxine) or free T3 (triiodothyronine) —
Is the thyroid making too much hormone?

* Complete blood count (CBC) with differential — Is there infection driving the crisis, and
how is the body responding?

* Blood cultures, urinalysis, and chest X-ray — What triggered the thyroid storm?
* Electrocardiogram (ECG) — Is the heart's rhythm stable, or is it breaking down?

* Basic metabolic panel (BMP) and liver function tests (LFTs) — Are the kidneys and liver still
working, and are electrolytes stable?

* Burch-Wartofsky Point Scale (clinical scoring tool) — Does this patient meet criteria for
thyroid storm?

Treatment logic

* 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.

* Jodine 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.
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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.

Identify and treat the trigger: antibiotics for infection, stop iodine-containing drugs
(amiodarone, CT contrast), treat trauma or acute illness, supportive care post-surgery —
Removes the event that tipped the patient from chronic hyperthyroidism into acute life-
threatening crisis. Without treating the trigger, the patient may crash again even if
hormone levels improve.

Cholestyramine 4 g by mouth every 6 hours (if patient can swallow) — Binds thyroid
hormone in the gut and blocks its reabsorption from bile (enterohepatic circulation), which
speeds up clearance of hormone from the body. This is an adjunct — use it only after the
main treatments are started.

Medications

Propranolol - Beta-blocker (non-selective)

Propranolol blocks beta receptors (docking spots) on the heart and blood vessels that thyroid

ho

rmone and adrenaline normally latch onto. This slows the racing heart, lowers blood

pressure, and calms the shaking and sweating. At high doses, propranolol also blocks the

en

zyme (deiodinase) that clips T4 (the storage form of thyroid hormone) into T3 (the active

form that cranks up the body's engine), so less active hormone reaches the cells.

1.

Propranolol fits into beta receptors on heart cells, blocking adrenaline and thyroid hormone
signals.

. The heart beats slower and less forcefully; blood pressure falls.

3. In the liver and other tissues, propranolol jams the deiodinase enzyme, so less T4 is turned

into active T3.

. The body's metabolic fire cools down within minutes to hours.

SAFETY WATCH

Can trigger wheezing or trouble breathing in people with asthma or COPD because it also
blocks beta receptors in the lungs. - May hide the shaking and fast heart that warn of low

blood sugar in people with diabetes. - Can worsen heart failure if the heart is already very
weak and relies on adrenaline to pump. - Avoid stopping suddenly after long use; taper the
dose to prevent rebound fast heart rate and high blood pressure.
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Propylthiouracil (PTU) - Thionamide antithyroid drug

PTU blocks thyroid peroxidase (the enzyme inside thyroid cells that glues iodine onto
thyroglobulin to build T3 and T4), so the gland cannot make new thyroid hormone. PTU also
blocks deiodinase (the enzyme in the liver, kidneys, and other tissues that clips T4 into active
T3), which is especially helpful in thyroid storm. Because PTU stops both production and
activation of thyroid hormone, it is preferred over methimazole in thyroid storm.

1. PTU enters thyroid follicle cells and jams thyroid peroxidase, the enzyme that attaches
iodine to thyroglobulin.

2. Without working peroxidase, no new T3 or T4 can be built, even though iodine is present.

3. In the liver and other tissues, PTU also blocks deiodinase, stopping the conversion of T4 to
T3.

4. Over hours to days, levels of active T3 in the blood begin to fall.

SAFETY WATCH
Rare but serious liver injury (hepatotoxicity), including liver failure, especially in the first
six months; watch for yellowing of the skin and eyes (jaundice) (yellow skin or eyes), dark
urine, or severe fatigue. - Can lower white blood cell count (agranulocytosis), making
infection dangerous; stop PTU and call the doctor if fever or sore throat develops. - May
cause rash, joint pain, or upset stomach. - PTU crosses the placenta less than methimazole
and is preferred in the first trimester of pregnancy, but switch to methimazole after the
first trimester if possible because of liver risk.

Methimazole - Thionamide antithyroid drug

Methimazole blocks thyroid peroxidase (the enzyme that attaches iodine to thyroglobulin
inside thyroid cells), stopping the gland from making new T3 and T4. Unlike PTU, methimazole
does NOT block peripheral conversion of T4 to T3, so it is less preferred in thyroid storm.
Methimazole is used when PTU is not available or not tolerated.

1. Methimazole enters thyroid cells and binds to thyroid peroxidase.

2. The enzyme can no longer attach iodine to thyroglobulin, so new T3 and T4 cannot be
assembled.

3. Stored hormone in the gland is not affected, so levels drop slowly over days to weeks as the
stored supply is released and used up.
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SAFETY WATCH

Can cause agranulocytosis (dangerously low white blood cells); stop the drug and seek
care immediately if fever, chills, or sore throat develops. - May cause liver injury, though
less common than with PTU. - Skin rash, itching, joint pain, and upset stomach can occur. -
Avoid in the first trimester of pregnancy because of risk of birth defects (aplasia cutis,
choanal atresia); use PTU instead during that window.

Saturated solution of potassium iodide (SSKI) or Lugol's iodine - Inorganic
iodine (Wolff-Chaikoff effect agent)

High-dose iodine floods the thyroid gland and temporarily shuts down the release of stored
thyroid hormone through the Wolff-Chaikoff effect (the gland's built-in brake when iodine is
suddenly very high). It also blocks the enzyme that clips stored thyroglobulin into T3 and T4.
This buys time while antithyroid drugs block new hormone production. Iodine must be given at
least one hour AFTER PTU or methimazole, because if given first, the gland will use the iodine
as raw material to make even more hormone before the antithyroid drug can block the
machinery.

1. A large dose of iodine enters the thyroid follicle cells.

2. The high iodine concentration triggers the Wolff-Chaikoff effect, shutting down thyroid
peroxidase and blocking the release of stored T3 and T4.

3. Release of thyroid hormone into the bloodstream slows dramatically within hours.

4. The effect lasts only days to weeks; the gland eventually escapes the block, so iodine is a
short-term bridge, not a long-term treatment.

SAFETY WATCH
MUST be given at least one hour after PTU or methimazole; giving iodine first can worsen
thyroid storm by providing raw material for more hormone synthesis. - May cause metallic
taste, mouth sores, stomach upset, or swelling of the salivary glands. - Rarely triggers
iodine allergy (rash, swelling, trouble breathing). - Should not be used long-term because
the gland escapes the Wolff-Chaikoff effect and can resume overproduction.

Hydrocortisone - Glucocorticoid (steroid)

Hydrocortisone blocks the deiodinase enzyme in the liver and other tissues, reducing
conversion of T4 (the storage form) into T3 (the active form that revs up metabolism). It also
supports the adrenal glands, which may be exhausted from the stress of thyroid storm and
unable to make enough cortisol on their own (relative adrenal insufficiency). By replacing
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cortisol and damping down T3 production, hydrocortisone helps stabilize blood pressure and
cool the metabolic fire.

1. Hydrocortisone is given intravenously and quickly enters cells throughout the body.

2. It binds to glucocorticoid receptors and blocks deiodinase, slowing the conversion of T4 to
active T3.

3. It also replaces cortisol that the stressed adrenal glands may not be producing, stabilizing
blood pressure and blood sugar.

4. Levels of active T3 and the body's stress response begin to settle over hours.

SAFETY WATCH

High doses or long use can raise blood sugar, worsen infection risk, cause stomach ulcers,
and thin bones, but short-term use in thyroid storm is generally safe. - May mask signs of
infection (fever, pain) because it dampens inflammation. - Can cause fluid retention, high
blood pressure, and mood changes (anxiety, insomnia, euphoria) even with brief use. -
Taper the dose if used beyond a few days to let the adrenal glands wake back up.

Red flags

* High fever above 104 °F that does not respond to usual measures

 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)

Nursing priorities

1. Give propranolol (beta blocker heart medicine) as ordered to slow the heart rate below 100
beats per minute — 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)

2. Start aggressive cooling with ice packs to the groin and armpits, cooling blankets, and cold
IV fluids to bring temperature below 101°F — 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)
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3. Give antithyroid medicine (PTU or methimazole) first, then wait one full hour before giving
iodine solution — 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

4. Give hydrocortisone (steroid medicine) as ordered every 6 to 8 hours — Thyroid storm
causes relative adrenal insufficiency (the adrenal glands cannot keep up with stress);
steroids also block conversion of T4 to T3 (the more active thyroid hormone) which helps
lower thyroid hormone levels faster

5. Monitor heart rhythm continuously and watch for atrial fibrillation (an irregular, quivering
heartbeat) or other arrhythmias on telemetry — Excess thyroid hormone makes the heart's
electrical system unstable; atrial fibrillation (an irregular, quivering heartbeat) (chaotic
upper heart rhythm) happens in up to half of patients and can cause stroke from blood clots
or drop blood pressure dangerously

6. Give IV fluids at 200 to 300 mL per hour unless heart failure signs appear — Patients lose
huge amounts of fluid through sweating, fast breathing, and diarrhea from the
hypermetabolic state (body burning energy too fast); dehydration makes confusion worse
and drops blood pressure

7. Recheck temperature, heart rate, blood pressure, and mental status every 15 to 30 minutes
— These vital signs show if treatment is working or if the patient is getting worse; sudden
drops in blood pressure or worsening confusion mean the storm is not controlled and the
doctor needs to know immediately

8. Do NOT use aspirin or NSAIDs like ibuprofen for fever; use only acetaminophen — Aspirin
and NSAIDs release more thyroid hormone from protein binding in the blood, making free
T3 and T4 levels higher and worsening the storm

Sources

* American Thyroid Association 2016 Guidelines for Hyperthyroidism and Thyrotoxicosis
* Burch-Wartofsky Point Scale for Thyroid Storm Diagnosis
* Endocrine Society Clinical Practice Guideline on Thyroid Dysfunction

* NEJM Clinical Practice Review on Thyroid Storm

Last reviewed: 2026-07-07
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