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Neuroleptic Malignant Syndrome
High fever plus stiff muscles that feel like lead pipes plus confused brain plus wild
body signs plus high muscle enzyme after antipsychotic drugs.

T H E  S T O RY  I N  O N E  S E N T E N C E

High fever plus stiff muscles that feel like lead pipes plus confused brain plus wild body

signs plus high muscle enzyme after antipsychotic drugs.

“Neuroleptic Malignant Syndrome means antipsychotic drugs block brain chemical D2. This

breaks how the body controls temperature and affects the brain base.”

Normal anatomy — the body's job

Healthy brain: balanced neurotransmitter tone keeps mood, thinking, seeing, and actions in

range. Hold this picture. Every bad finding makes sense as a break from it.

B O D Y ' S  J O B

Until you learn the chemicals and the body parts, the weird feelings look like how someone

acts.

What breaks

The brain part that stops stress IS the brain part that gets hurt by stress. Bad life stuff makes

it much worse.

C L I N I C A L  T E R M

The mechanism explains the symptoms. But biology alone does not predict outcome. Each

social factor amplifies or buffers the same circuit. Treat both or treat neither.

How the body compensates

The scary time is when things seem fine because the body is still trying hard to fix it.

Your body buys time with workarounds.1. 
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Bad-feedback loops and behavior tricks keep things looking okay before things break.Big

danger: 10-20% die if caught too late.

Muscle breakdown leads to AKI (kidney failure).

Patient could choke or stop breathing.Know where things are heading, not just what you

see right now.

Domino effect

Each strange feeling is the body trying to work while the brain part above it is stuck. — The

antipsychotic drug blocks dopamine, which is the brain's main chemical for controlling

temperature, muscle tone, and how the body responds to stress.

Body response — what you actually see at the bedside: Stiff muscles like lead pipes, not

shaking in legs. — Without dopamine working right, the brain loses its grip on the muscle

control center, so muscles lock up stiff like concrete and cannot relax.

Fever over 40°C. — Stiff muscles create heat by contracting over and over, and the broken

stress circuit cannot turn off the fever signal, so body temperature climbs above 40°C.

Wild body signs. — The extreme stiffness and heat force muscle cells to break down fast,

pouring their proteins (myoglobin) into the blood and making the liver enzyme CPK shoot

up.

Cannot speak. — The person's brain cannot think clearly because the same dopamine

circuit that controls mood and thinking is offline, and the body is in a crisis state.

It builds up over days, not hours. — All these changes—fever, stiffness, confusion, high

enzymes, wild vital signs—build up over hours to days because the dopamine block is

constant and the body keeps trying to defend itself.

None of this is random; each finding is the system trying to defend mood, cognition, or

perception while the upstream circuit struggles. — None of this happens by accident: each

finding is the body's failed attempt to keep mood, movement, and survival working while

the upstream dopamine switch is stuck off.

Symptoms · what the patient feels, and why

Very stiff muscles all over the body (lead-pipe rigidity): The antipsychotic drug blocks

dopamine (a brain messenger that helps muscles move smoothly) in the basal ganglia (the

brain's movement control center), so muscles lock up tight and won't relax.

High fever (often 102–106 °F): Dopamine also helps the hypothalamus (the brain's

thermostat) control body temperature; when dopamine is blocked, the thermostat breaks

and the body overheats.
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Confusion or can't think clearly (altered mental status): The brain needs dopamine to keep

the frontal cortex (the thinking and awareness center) working smoothly; blocking

dopamine makes the brain foggy, confused, or even unresponsive.

Fast heart rate and blood pressure swings (autonomic instability): Dopamine helps regulate

the autonomic nervous system (the autopilot that controls heart, blood vessels, and

sweating); blocking it throws these systems off balance.

Very high creatine kinase (CK) in the blood: The locked-up muscles break down

(rhabdomyolysis), spilling a muscle protein called creatine kinase into the bloodstream; CK

often climbs above 1,000 units per liter.

Sweating heavily: The broken thermostat in the hypothalamus triggers the sweat glands to

work overtime, trying (but failing) to cool the body down.

Trouble swallowing or drooling: Stiff throat and mouth muscles (from the same dopamine

blockade) make it hard to swallow saliva, so it pools in the mouth.

Tremor or slight shaking: The basal ganglia also fine-tune small movements; when

dopamine is blocked, some people develop a tremor, though stiffness is much more common

than the big shaking seen in serotonin syndrome.

Focused exam

Temperature higher than 38.5°C (101.3°F), often higher than 40°C (104°F): The

antipsychotic drug blocks dopamine in the hypothalamus (the brain's thermostat deep in

the center), so the body cannot cool itself. High fever is one of the main red flags for

neuroleptic malignant syndrome and means the brain's temperature control has failed.

Severe muscle stiffness that feels like lead pipes when you try to bend the arms, legs, neck,

or jaw (not shaking or tremor): When dopamine signals are blocked in the basal ganglia

(the brain's movement-control headquarters deep in the center), muscles lock rigid and stay

that way. This kind of stiffness is the hallmark that separates neuroleptic malignant

syndrome from other drug reactions or infections.

Confusion, agitation, not speaking (mutism), or not responding at all: Neuroleptic

malignant syndrome damages circuits in the basal ganglia and brainstem (the lower brain

that keeps you awake and aware). When a person cannot track what is happening, cannot

speak, or does not wake up, the syndrome is affecting the deep parts of the brain.

Fast heart rate (often over 100), fast breathing (over 20 breaths per minute), and blood

pressure that swings high and low unpredictably: The syndrome disrupts the autonomic

nervous system (the automatic wiring that runs your heart, breathing, and blood vessels

without you thinking about it). Wild swings in heart rate and blood pressure mean the

syndrome is severe and the body's automatic controls are failing.
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Heavy sweating even though the person has a very high fever: The body tries to cool itself

by sweating, but the broken thermostat in the hypothalamus keeps the core temperature

climbing. Sweating alongside high fever is a sign the brain's temperature control is stuck

and cannot reset.

Started or increased an antipsychotic medicine (such as haloperidol, risperidol, olanzapine,

quetiapine, or aripiprazole) within the last few hours to several weeks: Neuroleptic

malignant syndrome only happens after taking a drug that blocks dopamine D2 receptors

(the locks on brain cells that dopamine fits into). If there is no antipsychotic exposure, this

diagnosis is very unlikely. The timeline from starting the drug to symptoms is a critical clue.

Diagnostics · every test answers a question

Creatine kinase (CK) blood level → Are the rigid muscles breaking down and releasing

muscle proteins into the blood?

Basic metabolic panel (BMP) with creatinine and blood urea nitrogen (BUN) → Are the

kidneys starting to fail from the flood of muscle breakdown products?

Complete blood count (CBC) with white blood cell count → Is the body mounting a big

stress response that looks like infection?

Serum myoglobin or urine myoglobin → Is muscle protein spilling into the urine and

threatening the kidney filters?

Liver enzymes (AST, ALT) → Is the liver being damaged by the breakdown products or by

low oxygen from the crisis?

Electrolytes (sodium, potassium, calcium, magnesium, phosphate) → Are the muscle

breakdown and dehydration throwing the body's chemistry out of balance?

Lumbar puncture (spinal tap) and head CT or MRI if confusion is severe → Is there an

infection in the brain or spinal fluid (meningitis or encephalitis) that looks like neuroleptic

malignant syndrome?

Treatment logic

Stop the antipsychotic drug immediately and remove all other medicines that block

dopamine D2 receptors (such as metoclopramide or prochlorperazine) → Dopamine can

start reaching its receptors again in the basal ganglia (movement control) and

hypothalamus (temperature control). This halts the cascade that is causing muscle rigidity,

high fever, and breakdown of muscle cells.

Cool the body aggressively with ice packs to the groin, armpits, and neck; cooling blankets;

and cold intravenous fluids → Lowering the core temperature below 38.5°C (101.3°F) slows

the rate at which muscle cells die and reduces the risk of brain damage from overheating. It

buys time for the brain's thermostat to recover.
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Give intravenous fluids rapidly (often 200–300 mL per hour of normal saline) to flush

myoglobin out of the kidneys and prevent kidney failure → High-volume fluid dilutes the

myoglobin flooding through the kidney filters and helps the kidneys push it out in the urine

before it clogs the tiny tubes and causes acute kidney injury.

Give bromocriptine 2.5 mg by mouth or feeding tube every 8 hours, then increase up to 10–

20 mg every 8 hours if needed → Bromocriptine acts like dopamine at the D2 receptors in

the basal ganglia and hypothalamus, helping the brain reset temperature control and ease

muscle rigidity. Fever and stiffness usually start to drop within hours to a few days.

Give dantrolene 1 mg per kilogram intravenously, then repeat every 6 hours up to a total of

10 mg per kilogram per day if muscle rigidity stays severe → Dantrolene blocks calcium

release inside muscle cells, which forces the muscles to relax. This lowers the crushing

stiffness, reduces heat generated by constant muscle contraction, and slows further muscle

breakdown.

If fever, rigidity, and confusion do not improve after 24 to 48 hours of medicines and

cooling, perform electroconvulsive therapy (ECT) → ECT sends a controlled electric pulse

through the brain that resets the circuits in the basal ganglia and hypothalamus.

Temperature, muscle tone, and alertness can improve rapidly, often within hours, when all

other treatments have failed.

Wait at least 2 weeks (often longer) before restarting any antipsychotic. When ready,

choose a lower-potency or atypical antipsychotic (such as quetiapine or clozapine, which

block D2 less tightly) at the lowest effective dose, and pair with stable housing, therapy,

sleep support, and close monitoring. → A weaker D2 blocker and strong social and medical

support lower the chance of triggering neuroleptic malignant syndrome again. Giving the

brain time to heal allows dopamine circuits to recover before any new drug is introduced.

Medications

Immediate discontinuation of the causative antipsychotic or dopamine-

blocking agent · Primary intervention (not a drug, but the first essential step)

Stop the medicine that triggered the syndrome. Antipsychotic drugs block dopamine D2

receptors in the brain's movement and temperature centers. When these receptors stay

blocked too long or too hard, the brain loses its ability to regulate muscle tension and body

heat. Removing the drug allows dopamine signaling to slowly recover and the brain's

thermostat and movement circuits to reset.

The antipsychotic drug has locked onto D2 dopamine receptors across key brain regions.

Stopping the drug removes the blocker from the system over hours to days, depending on

the drug's half-life.

As the drug clears, dopamine can bind to its receptors again.
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The striatum gradually regains normal movement control, easing rigidity.

The hypothalamus begins to regulate temperature correctly, allowing fever to drop.

Muscle overactivity decreases, reducing heat production and breakdown products like

creatine kinase.

S A F E T Y  WAT C H

Monitor for return of psychosis or agitation after stopping the antipsychotic; use

supportive care and environmental safety measures (quiet room, minimize stimulation) to

manage symptoms without restarting the drug immediately. · Watch for withdrawal

symptoms if the patient was on the antipsychotic long-term, such as nausea, insomnia, or

rebound psychosis. · Never restart the same antipsychotic or another high-potency

dopamine blocker until at least 2 weeks after full recovery; choose a lower-potency

atypical agent if antipsychotic therapy is still needed.

Aggressive cooling measures and intravenous fluids · Supportive care (non-

pharmacologic intervention)

The body's core temperature is dangerously high, and muscles are breaking down, releasing

myoglobin (a muscle protein) into the blood that can clog the kidneys. Cooling the body with

ice packs, cooling blankets, or cold IV fluids brings the temperature down directly. Large

volumes of IV saline flush myoglobin through the kidneys before it can cause damage, and

replace fluid lost through sweating and fever.

Apply external cooling (ice packs to groin, armpits, neck; cooling blankets; cold IV saline) to

lower skin and blood temperature.

Core temperature drops as heat is pulled from the body faster than muscles and the broken

thermostat can produce it.

Infuse IV normal saline at high rates (often 200–500 mL/hour or more) to keep urine output

above 200–300 mL/hour.

The kidneys filter out myoglobin and creatine kinase before they precipitate in the tubules

and cause acute kidney injury.

Restore normal blood volume and blood pressure, improving oxygen delivery to all organs.
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S A F E T Y  WAT C H

Monitor core temperature continuously; avoid overshooting into hypothermia (below

95°F / 35°C). · Watch for fluid overload, especially in patients with heart or kidney disease;

listen for lung crackles (fluid in the lungs) and check daily weights. · Track urine output,

creatine kinase, and serum creatinine every 6–12 hours to catch early kidney injury. · If

urine becomes tea-colored or brown (myoglobin), intensify fluids and consider adding

sodium bicarbonate to the IV to alkalinize the urine and protect the kidneys.

Bromocriptine · Dopamine agonist

Bromocriptine mimics dopamine and directly stimulates D2 dopamine receptors that the

antipsychotic drug had been blocking. By turning these receptors back on, it restores signaling

in the brain's movement and temperature centers, easing rigidity and helping the

hypothalamus lower body temperature. It acts as a stand-in for dopamine until the body's own

system can recover.

Bromocriptine enters the bloodstream after oral or feeding-tube administration.

It crosses into the brain and binds to D2 dopamine receptors.

Activating these receptors restarts signaling that tells muscles to relax and tells the

hypothalamus to lower its temperature set point.

Rigidity begins to soften, fever starts to fall, and autonomic instability (blood pressure and

heart rate swings) improves over 24–72 hours.

Treatment continues until symptoms fully resolve, then tapers off to avoid rebound.

S A F E T Y  WAT C H

Watch for nausea and vomiting (common side effects); give through a feeding tube if the

patient cannot swallow safely. · Monitor blood pressure closely; bromocriptine can cause

low blood pressure or, rarely, high blood pressure. · Stop if the patient develops worsening

confusion, hallucinations, or agitation, which can happen if dopamine activity swings too

high. · Taper the dose gradually once symptoms resolve; do not stop abruptly, as symptoms

can rebound.

Dantrolene · Muscle relaxant (ryanodine receptor antagonist)

Dantrolene works directly on muscle cells, not the brain. It blocks ryanodine receptors inside

muscle fibers, which are the gates that release calcium from storage. Without that calcium

flood, muscle fibers cannot contract as forcefully. This reduces the life-threatening rigidity and

heat production caused by constant muscle contraction, giving the body time to cool and

preventing further muscle breakdown.

Dantrolene is given intravenously and reaches muscle cells throughout the body.
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It binds to ryanodine receptors and blocks the release of calcium from internal stores.

With less calcium available, muscle fibers relax and stop contracting so hard.

Heat production from constant muscle work drops, helping body temperature fall.

Muscle breakdown slows, and creatine kinase levels begin to plateau or decline.

S A F E T Y  WAT C H

Monitor liver enzymes (AST, ALT) during treatment; dantrolene can cause liver injury,

especially with prolonged use. · Watch for muscle weakness; too much dantrolene can

make all muscles weak, including the diaphragm (the main breathing muscle), so monitor

breathing closely. · Ensure the patient is well-hydrated; dantrolene works best when

combined with IV fluids. · Each vial requires dilution and takes time to prepare; anticipate

delays in mixing and infusing. · Use only in severe cases with life-threatening rigidity; not

every patient with neuroleptic malignant syndrome needs it.

Electroconvulsive therapy (ECT) · Non-pharmacologic neuromodulation

ECT delivers a controlled electrical pulse to the brain under anesthesia, triggering a brief

seizure. This seizure activity resets abnormal brain circuits and rapidly increases dopamine

and other neurotransmitter levels. In neuroleptic malignant syndrome, ECT can break the

cycle of rigidity, fever, and autonomic instability when medications have failed or cannot be

used. The exact mechanism is not fully understood, but ECT is thought to restore balance to

the brain's dopamine and serotonin systems and reboot the hypothalamus.

The patient is put under general anesthesia and given a muscle relaxant to prevent injury

during the seizure.

Electrodes placed on the scalp deliver a brief electrical pulse.

The pulse triggers a generalized seizure lasting 30–60 seconds.

The seizure increases release and receptor sensitivity of dopamine, serotonin, and other

neurotransmitters.

Over hours to days, rigidity, fever, and confusion improve, often dramatically.

Repeat sessions (typically 3–6 total) may be needed if symptoms return.
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S A F E T Y  WAT C H

Only use ECT in life-threatening cases that have not responded to stopping the drug,

cooling, fluids, bromocriptine, and dantrolene. · Monitor for short-term memory loss and

confusion after each session; these usually improve within days to weeks. · Watch for

cardiovascular changes during the procedure (blood pressure and heart rate can spike

during the seizure). · Ensure the team has experience with ECT; this is a specialized

intervention typically done in an ICU or dedicated ECT suite. · Get informed consent from

the patient or surrogate decision-maker; explain risks, benefits, and alternatives clearly.

Benzodiazepines (e.g., lorazepam, diazepam) · GABA-A receptor agonist

(sedative and muscle relaxant)

Benzodiazepines boost the action of GABA (the brain's main calming signal) by making GABA-A

receptors more sensitive. This reduces overall brain excitability, calms agitation, and provides

some muscle relaxation. In neuroleptic malignant syndrome, they help manage severe agitation

and autonomic instability (wild swings in heart rate and blood pressure) while other treatments

take effect. They do NOT fix the dopamine blockade but offer supportive symptom control.

The benzodiazepine binds to a specific site on the GABA-A receptor.

This makes the receptor more responsive when GABA (the natural calming chemical)

attaches.

Chloride ions flow into neurons more easily, making them less likely to fire.

The patient becomes calmer, muscle tone softens slightly, and heart rate and blood pressure

stabilize.

The effect lasts 2–8 hours depending on the drug used, so repeat doses or continuous

infusion may be needed.

S A F E T Y  WAT C H

Monitor breathing closely; high doses or continuous infusions can suppress the drive to

breathe, especially in patients who are already weak or sedated. · Watch for oversedation

and low blood pressure, particularly if combined with other sedatives or in elderly

patients. · Use the lowest effective dose and taper as symptoms improve to avoid

prolonged sedation. · Avoid in patients with known benzodiazepine allergy or severe

respiratory failure unless mechanically ventilated.

Red flags

Fever above 104 °F — can cause seizures, brain damage, or death if not cooled quickly

Very confused, sleepy, or unresponsive — means the brain is in danger
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Dark brown urine (from muscle breakdown) — can clog and destroy the kidneys

Trouble breathing or chest pain — heart or lungs may be failing

Blood pressure or heart rate all over the map — autonomic system is crashing

Nursing priorities

Stop the antipsychotic drug immediately and hold all dopamine-blocking medicines

including metoclopramide, prochlorperazine, and promethazine — Antipsychotics block

dopamine D2 receptors in the brain, which causes the hypothalamus (the body thermostat)

to overheat and the basal ganglia (movement control center) to lock muscles; removing the

trigger stops further damage

Start aggressive cooling with ice packs to the groin, armpits, and neck; use cooling

blankets; and infuse cold intravenous normal saline to bring core temperature below 101 °F

within 30 minutes — Fever above 104 °F denatures (cooks) brain proteins, triggers

seizures, and causes permanent brain injury; every minute above 105 °F increases death

risk by damaging the cerebellum and brainstem

Give rapid intravenous normal saline boluses at 200 to 300 mL per hour, aiming for urine

output above 200 mL per hour — Myoglobin (released from broken-down muscles) clogs

kidney tubules and causes acute tubular tissue death (necrosis) (kidney cell death); high

urine flow washes myoglobin out before it crystallizes and destroys the kidneys

Monitor vital signs every 15 minutes and watch for blood pressure swings, irregular heart

rhythms, and breathing rate above 24 or below 10 per minute — Autonomic instability (wild

swings in blood pressure and heart rate) means the sympathetic nervous system is failing;

sudden drops in blood pressure cause brain and kidney starved blood flow (ischemia) (no

oxygen); breathing changes signal impending respiratory failure from rigid chest muscles

Check creatine kinase level immediately and repeat every 6 hours; watch for CK above

1000 U per L — Creatine kinase (an enzyme inside muscle cells) leaks out during

rhabdomyolysis; CK above 5000 means severe muscle breakdown that releases potassium

(causing fatal heart rhythms) and myoglobin (destroying kidneys)

Measure urine color and test for myoglobin every 2 hours; notify the provider immediately

if urine turns dark brown or red — Myoglobin makes urine look like cola or tea;

myoglobinuria means muscles are actively dying and kidneys are at immediate risk for

failure; this triggers the need for sodium bicarbonate drips to alkalinize urine and possible

emergency dialysis

Monitor serum potassium and calcium every 4 hours and place the patient on continuous

cardiac telemetry monitoring — Rhabdomyolysis dumps potassium from inside muscle cells

into the blood, causing high potassium (hyperkalemia) (high potassium) that stops the heart

in asystole (flatline); calcium drops because it binds to dead muscle, causing tetany (muscle

spasms) and more rigidity
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Assess mental status using the Glasgow Coma Scale every hour and immediately report a

score below 13 or any new confusion, seizure activity, or unresponsiveness — Declining

mental status means hyperthermia (high fever) is causing cerebral swelling (edema) (brain

swelling), encephalopathy (brain toxicity from muscle breakdown waste), or seizures; this

signals the need for intubation, sedation, and ICU transfer to prevent brain herniation and

death

Sources

American Psychiatric Association (APA) Practice Guideline 2020

Neurocritical Care Society

UpToDate / BMJ Best Practice

Critical Care Medicine 2018 review

Last reviewed: 2026-07-07
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