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Today’s Objectives
 Identify drugs that are classified as opioids

 Describe the major clinical effects of the opioids

 Describe the pharmacological mechanism of 
action of opioids

 Describe the most dangerous side effects of 
opioids

 Describe how the side effects are treated

 Summarize the current opioid crisis 

 Summarize the CDC 2016 Guidelines for Opioid 
Treatment of Chronic Pain
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Drug Potency relative to 10mg morphine

Morphine (oral) 1

Morphine (IV) 3

Codeine (oral) 0.1

Hydrocodone (oral) 1

Oxycodone (oral) 1.5

Methadone (oral) 3-5

Heroin (IV) 4-5

Buprenorphine (sublingual) 40

Fentanyl (IV) 50-100

Carfentanyl (IV) 10,000

All opioids are agonists of mu opioid receptors.

By acting at mu opioid 
receptors, opioids change 
the electrical properties 
of neurons.  
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Anatomy of Pain 
Transmission 

Pain is represented by an electrical
signal that moves along the nerves.
The electrical signal is converted to a
chemical signal that travels between
the nerves.   

How Opioids Reduce Pain

 “Double-whammy” inhibition

 Opioids act on both sides of the 
connection between neurons

 Opioids inhibit BOTH the chemical 
and electrical signals for pain    

Source: Golan’s Principles of Pharmacology 

Opioids slow breathing

 Prevent the brainstem from 
detecting carbon dioxide in the 
blood

 Brain stops telling the 
diaphragm and intercostal 
muscles to mediate inhalation 

 Cause of death is severe 
slowing of respiration

Mechanism of Opioid Overdose
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Mechanisms of Opioid Addiction

 Another “double whammy”

 Opioids produce euphoria, a subjective 
feeling of pleasure.  Opioids are a 
rewarding stimulus.

 Opioids produce physical dependence 
and withdrawal. 

Opioids hijack the brain’s reward 
circuit 

 Reward circuit motivates “survival” type 
behaviors (e.g. eating, drinking water, sex)

 Reward circuit uses a chemical called 
dopamine

 Dopamine release is associated with the 
subjective experience of pleasure and 
motivating behavior that produce pleasure 

 Opioid abuse motivated partly by a 
survival-like need to experience the 
pleasure of the high 

 Opioid abuse is a brain disorder in which 
the reward circuit is controlling behavior  

Opioid Reward

Opioids – Physical Dependence
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Opioid abuse is partly motivated
by avoidance of very unpleasant
withdrawal symptoms.  

Opioid Use Disorder = 
“Addiction”

Treatment for Opioid Overdose

 Naloxone (NARCAN)

 Competitive antagonist of the mu opioid 
receptor

 Administered by nasal route or by injection

 Effective but has some limitations
 Shorter half life than abused opioids (monitor for 2 hrs) 

 May require more than one dose 
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Evzio auto-injector 
APPROVED BY FDA,              

April 3, 2014

Narcan Nasal Spray 
APPROVED BY FDA,       
November 18, 2015

Opioid Use Disorder – Medication-
Assisted Treatment

Methadone Maintenance Therapy

Substitution of one opioid for 
another

Long-acting, more stable blood 
levels

Daily, supervised, oral
administration for a set period of 
time or indefinitely

Provides a stable, daily 
experience that allows attendance 
at work or school  

Opioid Use Disorder – Medication-
Assisted Treatment 

 Suboxone (combo of buprenorphine and naloxone)

 Partial agonist, long-acting opioid, with high affinity and low 
efficacy

 Can be administered one to three times a week (costs less, 
more convenient than methadone) 

 Sublingual formulation

 Naloxone present as an abuse deterrent
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CDC Guidelines (2016)

 Guidelines for treatment of chronic pain
 Non-opioid treatment is preferred for chronic pain.  If used, 

combine with non-pharmacological treatment or non-opioid 
pharmacological treatment.  Use lowest effective dose.

 Clinicians should establish treatment goals and increase dose 
only if benefits outweigh risks.

 Reassess benefits and risks every 3 months

 Avoid concurrent opioids and benzodiazepines (XANAX, 
KLONOPIN, VALIUM, ATIVAN)

 Also LUNESTA, AMBIEN, SONATA

 Also ETHANOL  

Role of the Athletic Trainer 
 From Katie Ostrovecky, MS, ATC (Board 

of Certification for the Athletic Trainer)
Who is at risk? – collegiate athletes, athletes with 

hx of mental illness, athletes from high contact 
sports

Signs and symptoms – increased sensitivity to 
pain, N/V, dry mouth, constipation, dizziness, 
sleepiness, confusion, low energy, lack of 
strength, depression

 If abuse suspected, address the athlete, team 
doctor, or parent     

Summary
 Opioids are a class of naturally occurring or synthetic 

compounds that stimulate mu opioid receptors.

 Opioids relieve pain through a “double whammy” 
mechanism at opioid receptors in the pain pathway.

 Opioid overdose occurs through action at opioid 
receptors in the respiratory centers of the brainstem.

 Opioids are addictive because of action at opioid 
receptors in the reward pathway and because of 
physical dependence.

 Effective treatments exist for both opioid overdose and 
opioid use disorder. 

 Opioids can be safe if guidelines are followed. 
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