MALDEK
CONDITION CATALOG - CLINICAL REASONING

Opioid emergency

An opioid overdose shuts down breathing and shrinks pupils; naloxone wakes the
brain back up and saves lives in minutes.

THE STORY IN ONE SENTENCE

An opioid overdose shuts down breathing and shrinks pupils; naloxone wakes the brain
back up and saves lives in minutes.

“Opioids turn off the brain's breathing switch and make the pupils tiny—naloxone flips that
switch back on before the person runs out of oxygen.”

Normal anatomy — the body's job

Normally, the brainstem—the part at the base of your brain that runs the body's autopilot—
sends a steady signal to your lungs telling them to breathe in and out about twelve to twenty
times every minute, even when you're asleep. At the same time, nerves in your eyes keep your
pupils at a medium size that adjusts to light, and your brain stays awake and alert enough to
respond when someone talks to you or touches you.

BODY'S JOB

The medulla (the lowest part of the brainstem) watches the level of carbon dioxide in your
blood; when CO: starts to climb, the medulla fires a command down the spinal cord to the
diaphragm (the big breathing muscle under your lungs), telling it to pull air in. This
happens automatically—you don't have to think about it. Your pupils are controlled by a
balance between two sets of nerves: one that widens them (the sympathetic system, which
kicks in during stress) and one that shrinks them (the parasympathetic system, which
calms things down). Consciousness depends on a network called the reticular activating
system, which runs from the brainstem up through the middle of the brain and keeps you
awake and aware. When all three systems are working, you breathe easily, your pupils
react to light, and you can wake up and talk.

1. The medulla in the brainstem measures carbon dioxide in the blood and sends a rhythmic
signal down the spinal cord.

2. The signal reaches the phrenic nerve, which controls the diaphragm, and the diaphragm
contracts to pull air into the lungs.
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3. Oxygen enters the blood in the lungs, and carbon dioxide leaves, keeping the brain and
body fed with fresh oxygen.

4. Meanwhile, the reticular activating system in the brainstem keeps you awake and alert.

5. Nerves in the eye adjust pupil size based on light and on background signals from the
brainstem.

What breaks

When an opioid drug—Ilike fentanyl, heroin, morphine, oxycodone, or hydrocodone—gets into
the bloodstream, it travels to the brainstem and locks onto mu opioid receptors clustered in the
medulla and the reticular activating system. These receptors are normally there to dampen
pain signals, but when an opioid drug fills them, they also turn down the breathing command
and the wakefulness signal. It's like someone turning the volume knob on your breathing
center all the way to zero. The medulla stops sending the 'breathe now' signal even though
carbon dioxide is piling up in the blood, the reticular activating system dims so you can't stay
awake, and another cluster of opioid receptors in a tiny area called the Edinger-Westphal
nucleus (which controls the pupil muscle) makes the pupils clamp down to pinpoints. The
person slips into a deep, unrousable sleep, their breathing slows to just a few weak gasps per
minute or stops completely, and their skin may turn blue or gray because oxygen isn't getting
in.

CLINICAL TERM

Opioid-induced respiratory depression with CNS depression and pinpoint pupils (miosis).

How the body compensates

In the first few minutes of an opioid overdose, the heart keeps pumping and blood pressure
may stay near normal because the heart muscle still has some oxygen reserves and the blood
vessels haven't collapsed yet. This 'stable' window is deceptive—it looks like the person is just
very sleepy, but the oxygen tank is draining fast. Once those reserves run out, the person tips
into cardiac arrest within five to ten minutes, and the chance of brain damage or death climbs
sharply. The key is to recognize the triad—tiny pupils, no response, and slow or absent
breathing—and give naloxone before that tipping point.

1. {'what': 'Heart rate and blood pressure stay near normal at first', 'how': "The heart
continues to beat on stored oxygen and ATP in the heart muscle cells, and blood pressure is
maintained by baseline vascular tone, even though fresh oxygen isn't coming in from the
lungs."}
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2. {'what': 'Skin may stay pink for one to two minutes’, 'how': "Hemoglobin in the blood still
carries some oxygen from before the breathing stopped, so the skin doesn't turn blue
immediately—this can fool bystanders into thinking the person is 'just sleeping.'"}

3. {'what': 'The dangerous middle phase', 'how': "Oxygen saturation starts falling (SpO= drops
from 95+ into the 80s, then 70s), carbon dioxide climbs (causing respiratory acidosis (acid
building up from trapped carbon dioxide)), and the person remains deeply unconscious with
pinpoint pupils—but the heart is still beating, so it looks 'stable' on a quick glance."}

4. {'what': 'The tipping point', 'how': 'After about three to five minutes without effective
breathing, the heart runs out of oxygen, the electrical system misfires, and the heart slows
dramatically (bradycardia below 40 beats per minute) or stops altogether (cardiac arrest).
Blood pressure crashes, and brain cells start dying within four to six minutes.'}

5. {'what': 'The rescue window', 'how': 'Naloxone must be given before cardiac arrest
happens, because once the heart stops, CPR and advanced life support are needed and the
chance of brain injury or death jumps from low to high. The earlier naloxone is given, the
faster the person wakes up and starts breathing again.'}

Domino effect

1. Opioid drug floods mu receptors in the brainstem — When heroin, fentanyl, or a
prescription opioid enters the bloodstream, it crosses into the brain within seconds and
locks onto mu opioid receptors in the medulla (the breathing control center) and the
reticular activating system (the wakefulness network). These receptors are G-protein-
coupled receptors that normally help block pain signals, but when an opioid drug activates
them in large numbers, they also shut down the neuron circuits that tell the lungs to
breathe and keep you awake.

2. Breathing command turns off — The medulla normally fires rhythmic signals down the
phrenic nerve to contract the diaphragm. When mu receptors there are flooded, those
neurons stop firing—even though carbon dioxide is building up in the blood—so the
breathing rate drops from a normal twelve to twenty breaths per minute down to four, two,
or zero. The person takes shallow, irregular gasps (agonal breathing) or stops breathing
altogether (apnea).

3. Pupils shrink to pinpoints — At the same time, mu receptors in the Edinger-Westphal
nucleus (a tiny cluster in the midbrain that controls the parasympathetic nerve to the pupil)
are activated, and the parasympathetic signal clamps the circular muscle of the iris tight.
The pupils shrink to one to two millimeters—so small they look like pinpoints—and stay that
way even in a dark room, because the usual light reflex is overridden by the opioid.
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4. Consciousness fades — The reticular activating system, which keeps you awake and aware,
is suppressed by opioid receptor activation. The person slips into a deep sleep (or coma)
and cannot be roused by shouting, shaking, or painful stimuli. Their Glasgow Coma Scale
score drops to 3 to 8 (a normal alert person scores 15), meaning eyes stay closed, no words
come out, and there is little or no movement.

5. Oxygen falls, carbon dioxide climbs — Because the lungs aren't moving air, fresh oxygen
stops entering the blood and carbon dioxide (the waste gas from metabolism) starts piling
up. Oxygen saturation (SpOz2) drops from a healthy 95-100 percent down into the 80s, 70s,
or lower. Carbon dioxide in the blood (measured as PaCO-:) climbs above the normal 35-45
mmHg, making the blood acidic (respiratory too much acid in the blood (acidosis)). The
combination—low oxygen and high acid—is toxic to every organ.

6. Brain and heart start running out of oxygen — The brain uses about 20 percent of the
body's oxygen even though it's only 2 percent of body weight, and brain cells can't store
oxygen—they depend on a steady fresh supply every second. After three to four minutes
without oxygen, brain cells begin to die (hypoxic brain injury). The heart muscle also needs
oxygen to keep the electrical system firing; when oxygen runs low, the heart rate slows
(bradycardia) and dangerous rhythms like pulseless electrical activity or asystole (flat line)
can start.

7. Naloxone kicks opioid off the receptors — Naloxone is a competitive antagonist—it has a
stronger grip on the mu opioid receptor than the opioid drug does, so when you give
naloxone (by injection or nasal spray), it bumps the opioid off the receptor within two to
three minutes. Once the receptors are free, the medulla starts sending the breathing
command again, the reticular activating system wakes back up, and the pupils widen. The
person gasps, starts breathing on their own, and their oxygen level climbs back toward
normal. Blood pressure and heart rate stabilize, and consciousness returns—sometimes
suddenly, which can leave the person confused or agitated because naloxone also blocks the
pain relief and euphoria the opioid was providing.

8. Watch for re-sedation — Naloxone wears off in thirty to ninety minutes, but many opioids
(especially long-acting ones like methadone, or ultra-potent ones like fentanyl) stay in the
body longer. If the opioid outlasts the naloxone, the person can slip back into overdose after
initially waking up. That's why every overdose patient must go to the hospital for
monitoring, and sometimes a second or third dose of naloxone—or a continuous naloxone
drip—is needed to keep them breathing until the opioid is fully cleared from the body.
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Symptoms - what the patient feels, and why

Pinpoint pupils (tiny pupils that look like dots): Opioids activate mu receptors in the
brainstem (the brain's automatic control center), which clamp down the muscle inside the
iris (the colored ring in your eye) and squeeze the pupil to a pinpoint — like turning a dial
all the way down.

Slow, shallow breathing (sometimes only 4-6 breaths per minute): Opioids quiet the
respiratory center in the brainstem (the part that tells your lungs when to breathe), so the
drive to take a breath weakens. Your body stops sensing rising carbon dioxide the way it
should, and breathing slows to dangerous levels — like unplugging the alarm that tells you
to breathe.

Deep sleepiness or unresponsiveness (cannot be woken, or only wakes briefly): Opioids
flood mu receptors all through the brain, turning down the volume on signals that keep you
awake and aware. The whole brain slows, and the person drifts into a sleep so deep they
may not respond even to a loud voice or a shake.

Slow heart rate (bradycardia): Opioids boost the vagus nerve (the main brake on the heart),
which slows the heartbeat. At the same time, low oxygen from slow breathing makes the
heart pump more sluggishly — like a car engine sputtering when it doesn't get enough fuel.

Low blood pressure (hypotension): Opioids relax blood vessels (by releasing histamine and
quieting the sympathetic nervous system, your body's 'fight or flight' wiring), so pressure
drops. Less oxygen also means the heart pumps weakly, lowering pressure even more.

Blue or gray lips, fingernails, or skin (cyanosis): When breathing is too slow, oxygen in the
blood drops below safe levels. Blood that doesn't carry enough oxygen looks darker and
shows through the skin as a blue or gray color — like how a candle flame turns dim when it
doesn't get enough air.

Cold, clammy skin: Low oxygen and poor blood flow trigger the body's emergency mode,
shunting blood away from the skin to protect the brain and heart. Skin feels cold to the
touch and may be damp with sweat.

Vomiting or choking sounds (gurgling): Opioids slow the stomach and relax the muscle that
keeps food and acid down, so the person may vomit. Because they are so deeply sedated,
they cannot protect their airway — vomit or saliva can pool in the throat, making gurgling
or choking sounds.

Limp muscle tone (floppy limbs): Opioids quiet signals in the spinal cord and brainstem that
keep muscles firm, so arms and legs go limp. It's like turning off the tension in puppet
strings — everything goes slack.
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Co-ingestion (alcohol, benzodiazepines, or other sedatives found or reported): Many opioid
overdoses involve other drugs that also slow breathing and brain activity. Combining them
multiplies the danger — each drug pushes the brakes harder, and the person can stop
breathing much faster than with opioids alone.

Focused exam

Tiny pinpoint pupils (miosis): Opioids lock onto receptors in the brainstem that normally
keep pupils adjusted to light. When opioids flood those receptors, the pupils shrink to
pinpoints and stay there. This classic sign tells you opioids—not alcohol, benzodiazepines,
or another sedative—are the main problem.

Slow or stopped breathing (respiratory rate < 10 or absent): Opioids silence the medulla
(the brainstem's breathing center), so it stops sending out the automatic signal to inhale.
Without enough breaths, oxygen cannot get into the blood and the person will die within
minutes. This is the most dangerous part of opioid overdose.

Drowsiness or unconsciousness (Glasgow Coma Scale = 8): Opioids flood receptors in the
reticular activating system (the brain's wake-up network), shutting off alertness. The
deeper the coma, the more opioid is on board and the higher the risk of respiratory arrest.

Blue lips or fingernails (cyanosis): When breathing slows or stops, oxygen in the blood
drops below normal. Hemoglobin (the oxygen-carrying protein in red blood cells) turns dark
blue without oxygen, making skin and lips look blue. Bluish skin (Cyanosis) means oxygen is
critically low and the brain and heart are starving.

Limp body with no muscle tone (flaccidity): Opioids suppress signals from the motor cortex
and spinal cord that keep muscles ready to move. A completely floppy body means the
overdose is severe and the person cannot protect their airway or cough if they vomit.

Wet crackling sounds in the lungs (pulmonary swelling (edema)) or pink frothy coughed-up
mucus (sputum): High doses of opioids can make the tiny blood vessels in the lungs leak
fluid into the air sacs, drowning the lungs from the inside. This is non-cardiogenic
pulmonary edema (fluid flooding the lungs)—fluid backup not caused by heart failure—and
it makes breathing even harder.

Diagnostics - every test answers a question

Fingerstick blood glucose — Is low blood sugar (hypoglycemia) causing the
unconsciousness instead of or in addition to opioids?

Arterial blood gas (ABG) - How bad is the oxygen shortage and is carbon dioxide building
up because breathing has slowed?

Urine drug screen (immunoassay) — Which opioid or other drug is on board?
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* Serum acetaminophen (APAP) level — Did the person also take acetaminophen, which is
mixed into many opioid pills and can silently destroy the liver?

* Serum lactate — Is the body's oxygen delivery so low that cells are switching to anaerobic
(no-oxygen) metabolism?

* Electrocardiogram (ECG) — Is the heart rhythm normal, or is there a dangerous arrhythmia
or sign of co-ingested cardiotoxic drugs?

* Basic metabolic panel (sodium, potassium, creatinine, bicarbonate) — Are the kidneys
working and are electrolytes in balance, or is the body shutting down from prolonged low
oxygen and low blood pressure?

Treatment logic

* Naloxone (Narcan) 0.4-2 mg IV, IM, or intranasal; repeat every 2-3 minutes until breathing
improves — Naloxone is a competitive antagonist—it kicks opioid molecules off the mu-
opioid receptors in the brainstem's breathing center (the medulla) and the brain's alertness
centers. Within seconds to minutes, the medulla starts sending breath signals again, the
person wakes up, and pupils enlarge. This is the only drug that reverses the core opioid
poisoning.

* Bag-valve-mask ventilation or endotracheal intubation if naloxone does not restore
breathing within 1-2 minutes = Manually pushing oxygen-rich air into the lungs (or
securing the airway with a tube) keeps oxygen flowing to the brain and heart while you wait
for naloxone to take effect. This buys critical time and prevents brain death from low
oxygen (hypoxia).

* Observe for at least 4-6 hours after the last naloxone dose; give repeat naloxone or start a
naloxone infusion if respiratory rate drops again — Many opioids—especially methadone,
extended-release oxycodone, and fentanyl analogs—last much longer than naloxone (half-
life 30-90 minutes). Watching the person closely catches re-sedation early. A naloxone drip
(typically two-thirds the waking bolus dose per hour) keeps receptors blocked if the opioid
keeps circulating.

* Continuous pulse oximetry and cardiac monitoring with frequent respiratory rate checks —
Pulse oximetry shows real-time oxygen saturation (SpQO3); if it drops below 90%, you know
oxygen delivery is failing. Monitoring respiratory rate (normal 12-20 breaths/min) and
heart rhythm catches early warning signs—a slow heart rate (bradycardia), pauses in
breathing (apnea), or arrhythmias—before the person crashes again.
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* Establish IV access and give normal saline bolus (500-1000 mL) if blood pressure is low;
avoid benzodiazepines unless seizures or severe agitation occur — IV fluids increase blood
volume and support blood pressure, helping oxygen and nutrients reach the brain, kidneys,
and heart while the opioid clears. Skipping benzodiazepines prevents additive respiratory
depression. If the person seizes or becomes dangerously agitated during naloxone
withdrawal, a small dose of a short-acting benzo (like lorazepam 1-2 mg) can be given
carefully.

* Check for co-ingestions by history, physical exam, and urine/serum drug screen; call poison
control if poly-drug overdose is suspected - Knowing what else the person took (alcohol,
benzodiazepines, stimulants like cocaine, acetaminophen, aspirin, tricyclic antidepressants)
guides additional treatment—flumazenil for isolated benzo overdose (rarely used), N-
acetylcysteine for APAP toxicity, sodium bicarbonate for tricyclic or aspirin poisoning.
Poison control (1-800-222-1222) provides real-time expert guidance on complex or unusual
cases.

» Offer naloxone take-home kit, overdose education, and referral to medication-assisted
treatment (buprenorphine or methadone) and behavioral counseling before discharge —
Giving the person and their family naloxone kits teaches them to reverse the next overdose
at home, buying time for EMS to arrive. Referring to opioid use disorder treatment
(buprenorphine, methadone, or naltrexone plus counseling) addresses the root cause and
cuts the risk of death by 50% or more. This is harm reduction and long-term prevention.

Medications

Naloxone (Narcan) - Opioid antagonist (blocker)

Naloxone kicks opioids off their parking spots (mu opioid receptors) in the brain and spinal
cord. Opioids glue themselves to these receptors and turn down breathing and consciousness.
Naloxone binds even more tightly than the opioid, shoves it off, and unblocks the breathing
signal — like yanking the OFF switch back to ON.

1. Opioids (like heroin, fentanyl, oxycodone, morphine) lock onto mu opioid receptors and turn
them on.

2. When these receptors are on, they slow down or stop the brainstem's breathing command.
The person breathes slower and slower, or stops breathing.

3. Naloxone has a higher affinity (stickier grip) for the same receptors. It bumps the opioid off
and sits on the receptor without turning it on — it blocks it instead.

4. With the receptors blocked, the breathing center wakes back up and starts sending the
breathe signal again.
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5. The person's breathing rate and depth increase, pupils shrink back to normal size, and
consciousness returns — usually within 2 to 5 minutes if given IV or IM, 8 to 13 minutes if
given by nose spray.

SAFETY WATCH

Give repeat doses or a continuous drip if the person stops breathing again — fentanyl and
carfentanil can outlast naloxone. - Naloxone can trigger sudden, severe withdrawal in
people who use opioids daily (sweating, vomiting, agitation, fast heart rate, severe pain).
This is uncomfortable but not life-threatening; keep the person safe and calm. - Always
support the airway and give oxygen while waiting for naloxone to work. Naloxone is not a
substitute for rescue breathing or a bag-valve mask if the person is not breathing. - Watch
the person for at least 2 hours after the last naloxone dose. If they were using a long-
acting opioid, they need hospital monitoring for 6 to 24 hours. - Naloxone is extremely safe
— no maximum dose. If one dose (0.4 to 2 mg) does not work in 3 to 5 minutes, give
another. You cannot hurt someone by giving naloxone, even if they are not overdosing on
opioids.

Red flags

* Breathing fewer than 8 breaths per minute, or no breathing at all

* Cannot be woken even with a loud shout, shake, or sternal rub (rubbing the breastbone
firmly)

* Blue or gray lips, face, or fingernails (sign of dangerously low oxygen)
* Choking, gurgling, or foaming at the mouth (airway is blocked or filling with fluid)

* No pulse or very weak pulse

Nursing priorities

1. Open the airway with head-tilt chin-lift or jaw-thrust maneuver and assess breathing rate
and depth every 30 seconds — Opioids bind to receptors in the brainstem (the part of the
brain that controls automatic breathing) and shut down the respiratory drive (signal to
breathe), so airway patency (keeping the throat open) and ventilation (moving air in and
out) are the first steps to prevent oxygen-starved (hypoxic) brain injury and cardiac arrest
from lack of oxygen
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2. Give naloxone 0.4 to 2 milligrams by intranasal, intramuscular, or intravenous route and
repeat every 2 to 3 minutes until breathing improves to at least 12 breaths per minute —
Naloxone is an opioid antagonist (a drug that blocks opioid receptors) and rapidly reverses
respiratory depression (slowed breathing) by kicking opioids off their binding sites in the
brain; repeat dosing is often needed because naloxone wears off in 30 to 90 minutes but
many opioids last much longer

3. Start bag-valve-mask ventilation with 100 percent oxygen if the patient is not breathing
adequately or naloxone does not restore spontaneous breathing within 1 to 2 minutes —
Manual ventilation delivers oxygen directly to the lungs and prevents low oxygen in the
blood (hypoxemia) (low blood oxygen) and hypercapnia (high carbon dioxide buildup),
which cause brain swelling, seizures, and cardiac arrhythmias; waiting too long for
naloxone to work risks irreversible brain damage

4. Place the patient on continuous pulse oximetry and cardiac monitoring and check vital
signs every 15 minutes for the first hour — Pulse oximetry tracks oxygen saturation
(percentage of hemoglobin carrying oxygen) and detects recurrent respiratory depression
when naloxone wears off; cardiac monitoring catches a slow heart rate (bradycardia) (slow
heart rate) or QT prolongation (electrical heart problem) caused by methadone or other
long-acting opioids that can lead to sudden cardiac death

5. Establish intravenous access with at least an 18-gauge catheter and start normal saline at
125 milliliters per hour — IV access allows rapid repeat naloxone dosing and administration
of emergency drugs if the patient seizes or develops low blood pressure (hypotension) (low
blood pressure); fluids prevent dehydration from vomiting and support kidney function if
rhabdomyolysis (muscle breakdown releasing myoglobin that clogs kidney filters) occurred
during prolonged immobility

6. Position the patient in the recovery position on their side if they are unconscious but
breathing adequately after naloxone — Side-lying position prevents aspiration (breathing in
vomit or saliva into the lungs) if the patient vomits because the gag reflex (automatic throat
closure to protect the airway) is still suppressed by residual opioid; aspiration causes
chemical pneumonitis (lung inflammation) and bacterial pneumonia

7. Reassess respiratory rate, oxygen saturation, and level of consciousness every 15 to 30
minutes for at least 4 hours after the last naloxone dose — Renarcotization (return of
overdose symptoms) happens when naloxone wears off but long-acting opioids like
methadone or sustained-release morphine are still in the body; early detection of slowing
respirations or decreasing alertness allows immediate repeat naloxone before the patient
stops breathing again
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8. Screen for complications including aspiration pneumonia with lung listening with a
stethoscope (auscultation), rhabdomyolysis with urine color check and creatine kinase lab,
and neurologic injury with Glasgow Coma Scale scoring — Aspiration causes crackles
(abnormal lung sounds) and low oxygen (hypoxia) needing antibiotics and chest imaging;
rhabdomyolysis releases myoglobin (muscle protein) that turns urine tea-colored and
causes acute kidney injury requiring aggressive hydration; prolonged unconsciousness from
low oxygen causes diffuse brain injury seen as persistent confusion or focal deficits like
weakness

Sources

* CDC Guideline for Prescribing Opioids for Chronic Pain, 2022

* American College of Medical Toxicology (ACMT)

e Substance Abuse and Mental Health Services Administration (SAMHSA)
e American Heart Association (AHA) ACLS Guidelines

Last reviewed: 2026-07-07
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