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Pain Medications
Polypharmacy
Cannabis
Hallucinogens
Steroids



• Two pathways originating in lower brain stem 
modulate transmission of pain.
– Physical component

– Descending NE and 5HT which activate endorphin 
neurons. (antidepressants can effect too)

• Affective component and emotional response to 
pain.
– Chronic pain treatment focuses on behavioral 

modification, CBT, biofeedback

• Judicious opioid use is important





Factors Associated with the Risk of Opioid Overdose or Addiction.

Volkow ND, McLellan AT. N Engl J Med 2016;374:1253-
1263



Mitigation Strategies against Opioid Diversion and Misuse.

Volkow ND, McLellan AT. N Engl J Med 2016;374:1253-1263



• Opioid Receptors
– Mu Receptors
– Kappa Receptors
– Delta Receptors

• Classification
– Pure agonists
– Pure antagonists
– Mixed antagonists – antagonists
– Partial agonists



• Effects
– Analgesia
– Bradycardia
– Respiratory depression
– Physical dependence
– Euphoria
– Can release histamine
– Stimulates chemoreceptor trigger zone (nausea)
– Suppress cough

• Tolerance and Dependence
– Molecular basis is thought to involve glutaminergic mechanism
– Activation of NMDA receptors correlates to resistance
– Glutaminergic receptors (NMDA) may regulate mRNA of mu receptors
– Ketamine found to prevent late onset and long lasting enhancement in pain 

sensitivity after initial analgesic effect dissipated.





Treatment of dependence:

Old theory: medically managed withdrawal to 
opioid free state.

Newer theory: lifelong opioid maintenance

Area of great debate.  

Medical literature shows increased rate of mortality 
with use of opioids.





Formulations for Deterrence of Abuse.

Volkow ND, McLellan AT. N Engl J Med 2016;374:1253-1263



• 4:1
• Sublingually, naloxone 

exerts no clinically 
significant effect leaving 
buprenorphine to 
predominate.

• IV, physically dependent 
patients will experience 
withdrawal effects of 
naloxone.

• Buprenorphine has ceiling 
effects which limits 
addiction risk.

Μ-opioid receptor agonist combined with and opioid antagonist



• Hepatic (liver) toxicity
• Reversibly blocks effects of opioids.
• Low dose naltrexone:

– Inhibiting opioid receptors cause body to increase production of 
endorphins or encephalins to compensate for blocked receptors.

– Persist after naltrexone has been eliminated from body.
– Use in pain, fibromyalgia, fatigue thought to be due to effect on microglia 

which can modulate body’s response to inflammation.  (anti-inflammatory)

• Combination with opioids (oxycodone) w ultra low dose naltrexone 
to block paradoxical hyperalgesia of long-term use opioid 
withdrawal.

• Methylnatrexone (Relistor®): μ-opioid antagonist (peripherally 
acting) which effects constipation, itching, without effecting 
analgesia or precipitating withdrawals. 

Μ, κ, δ-Opioid receptor antagonist approved for treatment of opioid dependence.  



Synthetic opioid used for maintenance therapy, blocks euphoric effects seen with 
opiates.

• Popularity increasing among physicians for chronic pain 
treatment.

• Has NMDA receptor activity and helps neuropathic pain 
better than many opiates.  Decreased anti-nociceptive 
(reduced sensitivity to painful stimuli) effect of opioids.

– (+ μ opioid receptor activity)

• Tolerance may be lesser than other opioids.

• Inexpensive.

• Q-T prolongation and sudden cardiac death risk requires 
EKG monitoring. 



Alternative Treatments for Chronic Pain.

Volkow ND, McLellan AT. N Engl J Med 2016;374:1253-
1263



• Cannabis
– Cannabinoid Receptor/therapeutic uses:

• Weight loss drug (antagonist, pulled by EU after a few years)
• Analgesia by modulating sensory input from tissue injury and reducing release of 

nociceptive neurotransmitters like substance P and glutamic acid.
• Chronic pain syndrome use

– Effects:
• Memory impairment
• Increased appetite
• Impairment to focus attention and filter out irrelevant information

– Side Effects:
• Increased HR, BP, dry mouth, dizziness, alight nausea.

– Tolerance and Dependence: 
• Tolerance does develop



• Anticholinergic psychedelics: 
– Scopolamine
– Delirium
– Drowsiness
– Euphoria
– Tachycardia, blurred vision, HTN, increased body 

temp.

• Catecholamine Like psychedelics:
– Mescaline
– Synthetic Amphetamine Derivatives



• Serotonin like psychedelic drugs:
– LSD
– DMT
– Psilocybin and Psilocin (mushrooms)
– Ololiuqui
– Phencyclindine (PCP- Ketamine related)

• Toxicity
– Psychotic states
– Recurrent major affective disorder (or persistent)
– “burnout” disruption of personality or chronic brain 

syndrome.



• Anabolic-androgenic steroids
– Chemicals related to male hormone testosterone

• Mechanism of action
– DHEA and androstenedione (precursor to testosterone)
– Negative feedback on hypothalamus inhibits further stimulation of 

testosterone release

• Effects
– Muscle building effects, masculinizing
– Enhanced physical strength
– Endurance 





• Toxicity
– Endocrine
– Cardiovascular
– Liver
– Psychological
– Aggressive behavior

• Dependence
– Withdrawal symptoms when removed
– Psychological depression, fatigue, restlessness, 

insomnia, loss of appetite, decreased libido.







What is Polypharmacy?

• 5 or more medications 
taken simultaneously

• More medications used 
than are clinically 
warranted.

• A Random Uncontrolled 
Experiment

• Types of Polypharmacy

– Too many drugs

– Inappropriate choices

– Inappropriate 
combinations

– Administration errors

– Way off label use

– Inappropriate dosing

– Inappropriate prescriber



Silent Epidemic

A side effect of modern 
medical care

– 15 minute office 
visit/Hospital visit

– New drugs added 
annually

– Multiple specialists

– Over the counter 
products and 
supplements



A Pill for Every Ill

http://www.youtube.com/watch?v=AhnEEOpV9Jw


Total drug burden is important

Garfinkle, D et al.  The War against Polypharmacy: A New Cost-Effective Geriatric-Palliative Approach for Improving Drug Therapy in Disabled Elderly People.  IMAJ 
2007; 9: 430-434

Average of 2.8 drugs discontinued per 
patient

1 year mortality rate 45% in control 
21% in study group

Annual referral rate to acute care 30% in control group 
11.8% in study group



Scripts per capita 2010 (blue)
Kaiser Foundation

The U.S. 
consumes 80 

percent of the 
world's opioids 

and 99 percent of 
its hydrocodone

PBS News Hour June 2011





• mental status changes
– Agitation
– Manic behavior
– Any change in affect
– confusion

• Not eating
• Not sleeping
• Somnolence
• Falls

• ©

Signs of Medication Related Problems: ??? 



Akathesia and Agitation



Is it the drug 
or the 
disease?

New
Treatment Added

Diagnosis   or 
Drug Side Effect?Signs and Symptoms

(multiple & nonspecific)

How often are 
symptoms 
attributed to 
medication side 
effects?



Seems Innocent Enough
Strongly 
anticholinergic
Lots of Tylenol

Sometimes 
anticholinergic, 
changes 
stomach pH



Gabapentin, a newly controlled 
substance in KY.

• More commonly used for "bridging"...to ease withdrawal symptoms 
until the next "fix" of an opioid, benzodiazepine, or cocaine.

• Gabapentin isn't scheduled in most of the country, like pregabalin
(Lyrica)...so it doesn't usually raise concerns about abuse or diversion.

• Both gabapentin and pregabalin have calming effects...and higher 
doses can sometimes cause mild euphoria.

• Some people take high doses of gabapentin recreationally.



Heath Ledger
1979-2008

OTC stuff

• Doxylamine
– NyQuil

– Unisom

– And who knows what else!

Prescription stuff

• Oxycodone

• Hydrocodone

• Diazepam

• Temazepam

• Alprazolam

Chief Complaints: 
insomnia, anxiety, 

depression, pain and 
common cold per friends 

and family from the 
investigation

Two physicians (one in 
LA, one in Houston) were 

exonerated because 
“they had prescribed 

other medications, not 
the pills that killed him”



What if?

You took hands full of random non 
controlled Rx and OTC pills at a 
pharm party?

*Gabapentin
+Fluoxetine
-Digoxin
*Furosemide
-Nifedipine
*Celecoxib

How many?
Of which?

Your 
physiology



What’s in this bag?

Methadone X 5
Viagra X 3
Oxycodone X 2

Respiratory 
depression
Sedation
confusion

Drops bp, raises ht rate

Respiratory 
depression
Sedation
confusion

Neurotoxic
Cardiac sudden death, inability to 
respond to Viagra induced bp drop, 
and oxycodone induced respiratory 
depression



To Crush or not To Crush?



https://www.drugabuse.gov/drugs-
abuse/commonly-abused-drugs-charts

• Questions?

• Comments?

• Share Ideas?

https://www.drugabuse.gov/drugs-abuse/commonly-abused-drugs-charts

