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Opioid Use Disorder
Opioid Use Disorder means the brain's reward circuits get hijacked and rewired so
they fire only for the drug, not for normal life.

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

Medication-assisted treatment (buprenorphine, methadone, or naltrexone) cuts the risk of

death in half—50 percent fewer deaths.

The chain — how it unfolds

Opioid drugs flood the brain's opioid receptors with a signal far stronger than natural

endorphins. — why: Pills, heroin, or fentanyl lock onto μ-opioid receptors in the ventral

tegmental area and nucleus accumbens (the reward center) and trigger a dopamine surge

10 to 100 times bigger than anything from food, love, or accomplishment—the brain learns

that the drug is the most important thing in the world.

The brain down-regulates opioid receptors and stops making its own endorphins. — why: To

protect itself from overstimulation, the brain shrinks the number of receptors and turns off

natural opioid production—now normal rewards (a good meal, a hug, a victory) feel empty

and joyless without the drug.

Tolerance develops: each dose feels weaker, so the person needs more to feel normal or

high. — why: With fewer receptors and altered cell signaling, the same dose of opioid

produces a smaller effect—the person chases the original feeling by using more, more

often, and the cycle tightens.

The prefrontal cortex loses control over impulses and planning. — why: Chronic opioid

exposure weakens activity in the prefrontal cortex (the front of the brain that weighs

consequences and says no)—cravings override logic, and the person uses even when they

know it will destroy their job, health, or family.

Withdrawal punishes any attempt to stop: pain, sweating, vomiting, shaking, and terror. —

why: When the drug wears off, the locus coeruleus (the brainstem alarm center) rebounds

and fires wildly, dumping norepinephrine into the body—heart races, pupils dilate, muscles

ache, gut cramps, and the person feels like they're dying, so they use again to make it stop.
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Loss of control: the person keeps using despite knowing the harm. — why: The hijacked

reward circuit makes the drug feel more urgent than food, safety, or relationships—the

person isn't weak or bad; their brain chemistry is broken, and willpower alone can't

override a malfunctioning mesolimbic system.

Life crumbles: money vanishes, relationships break, work disappears, housing is lost,

infections spread, and overdose looms. — why: Every dollar goes to drugs; family and

friends pull away from the chaos; employers fire someone who can't show up; needles

spread hepatitis C, HIV, and endocarditis; and fentanyl-laced street drugs make every use a

gamble with death—social determinants (poverty, trauma, homelessness, criminal-legal

involvement) accelerate the spiral.

Medication-assisted treatment, therapy, and social support repair the circuit and cut death

risk in half. — why: Buprenorphine or methadone (partial or full opioid agonists) steady the

receptors without causing a high, blocking withdrawal and cravings so the prefrontal cortex

can re-engage; naltrexone (an opioid blocker) prevents relapse after detox; therapy rebuilds

coping skills; housing, jobs, and peer support give reasons to stay well—and overdose

deaths drop 50 percent because the brain gets the chemistry it needs while the person

rebuilds a life worth living.

Spot it — what you see, and why

Strong cravings for opioids: Opioids flood the brain's mu-opioid receptors (special locks on

nerve cells that control reward and pain), releasing huge bursts of dopamine (the brain's

main feel-good messenger). Over time, the brain learns to need the drug to feel normal, so

when it's not there, the reward system screams for it—that scream is the craving.

Using more opioids than planned or for longer than planned: Opioids hijack the prefrontal

cortex (the front part of the brain that plans and stops impulses). When that control center

weakens, the person can no longer reliably put the brakes on use, even when they meant to

stop or cut back.

Tolerance (needing more of the drug to feel the same effect): The brain's mu-opioid

receptors get less sensitive after being constantly activated, and some receptors even

disappear inside the cell. To get the same buzz or pain relief, the person has to take a

bigger dose.

Withdrawal symptoms when stopping (sweating, shaking, nausea, muscle aches, runny

nose, fast heart): Opioids normally quiet the locus coeruleus (a tiny alarm cluster deep in

the brainstem that releases norepinephrine, the body's main stress chemical). When the

drug is gone, that alarm center fires wildly, flooding the body with norepinephrine and

causing all the miserable flu-like symptoms.
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Pinpoint pupils (tiny, constricted pupils) when recently using: Opioids turn on mu-opioid

receptors in the brainstem's Edinger-Westphal nucleus (the nerve cluster that controls the

muscle that shrinks the pupil). This keeps the pupil clamped down tight, even in dim light.

Track marks, skin infections, or scars (especially on arms, hands, or legs): Repeated

injections damage veins and break the skin barrier. Dirty needles or bacteria on the skin

can seed infections (abscesses, cellulitis, even heart-valve infection) at injection sites.

Red flags — act now

Slow, shallow breathing or pauses in breathing (sign of overdose—call 911 and give

naloxone if available)

Cannot be woken up, lips or fingernails turning blue (not enough oxygen—life-threatening)

Chest pain, fever, or new heart murmur (possible endocarditis, a dangerous heart-valve

infection from injecting)

Severe confusion, seizure, or sudden collapse (possible overdose, stroke, or brain infection)

Injecting alone or using unknown pills or powder (high risk of accidental overdose,

especially with fentanyl)

Treat it — in this order

Buprenorphine/naloxone sublingual tablet or film (starting 2–4 mg, titrated to 12–24 mg

daily) or long-acting buprenorphine injection (monthly) → Buprenorphine is a partial agonist

—it sits on the brain's mu opioid receptors (the locks that opioids fit into) and activates

them just enough to stop withdrawal and craving, but not enough to cause a high or

dangerous breathing slowdown. The naloxone in the combo pill blocks misuse by injection.

The brain's reward circuit (ventral tegmental area and nucleus accumbens) quiets down, so

the person can think clearly and make choices instead of chasing the next dose.

Methadone (starting 10–30 mg daily, titrated slowly to 60–120 mg daily at a certified opioid

treatment program) → Methadone is a full mu opioid agonist that stays in the body a long

time (half-life ~24–36 hours). It fills the brain's opioid receptors steadily all day, stopping

withdrawal and craving without peaks or valleys. It is more tightly controlled than

buprenorphine and requires daily witnessed dosing at first.

Naloxone nasal spray (4 mg) or auto-injector (2 mg IM) given to the patient, household

members, and friends with training on how to use it → Naloxone is an opioid antagonist—it

kicks opioids off the mu receptor and reverses respiratory depression (slow or stopped

breathing) within 2–5 minutes. It buys 30–90 minutes for emergency help to arrive. It has

saved thousands of lives.
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Naltrexone (oral 50 mg daily or extended-release injection 380 mg monthly) after full detox

and 7–10 days opioid-free → Naltrexone blocks all opioid receptors completely, so if the

person uses opioids they feel nothing. This removes the reward. It works best for highly

motivated people with strong support and no access to opioids.

Psychosocial support: cognitive-behavioral therapy (CBT), contingency management

(rewards for clean urine), motivational interviewing, peer recovery coaching, or mutual-

help groups (12-step, SMART Recovery) → Therapy helps rewire the prefrontal cortex (the

front of the brain that plans, decides, and pumps the brakes on impulses) and the limbic

system (the emotion and reward centers). It teaches new coping skills, rebuilds motivation,

and addresses trauma or co-occurring depression and anxiety.

Your top priorities at the bedside

Assess airway, breathing, and circulation every 15 minutes if the patient recently used

opioids or shows any sedation, and keep naloxone 0.4 mg IV or 4 mg nasal spray at the

bedside ready to give immediately. — why: Opioids bind to mu receptors in the brainstem

and suppress the medulla respiratory center, causing slow shallow breathing, pauses in

breathing (apnea) (pauses in breathing), low oxygen (hypoxia) (low oxygen), respiratory

arrest, and death—naloxone (an opioid antagonist that blocks mu receptors) reverses this

within 2 to 3 minutes and saves lives.

Give the patient and at least one family member or friend naloxone nasal spray (4 mg, two-

dose pack) or auto-injector and teach step-by-step how to recognize overdose (cannot wake

the person, slow or no breathing, blue lips) and how to give naloxone, call 911, perform

rescue breathing, and stay until help arrives. — why: Most overdose deaths happen when

the person is alone or bystanders do not know how to respond—naloxone is safe (no harm if

given to someone not overdosing), works fast, and can be given by anyone, and teaching

multiple people increases the chance someone will be present and able to reverse the next

overdose.

Screen for withdrawal symptoms using the Clinical Opiate Withdrawal Scale (COWS score),

checking for sweating, tremor, yawning, runny nose, dilated pupils, gooseflesh, vomiting,

diarrhea, and restlessness, and document the score before starting buprenorphine. — why:

Buprenorphine is a partial agonist at mu receptors—if you give it while full-agonist opioids

(like fentanyl or heroin) are still attached to receptors, buprenorphine kicks them off and

triggers precipitated withdrawal (sudden severe cramping, vomiting, diarrhea, panic), so

the patient must be in mild to moderate withdrawal (COWS score 8 or higher) before the

first dose.
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