
The Great American Cannabis 
Experiment:    Medicinal/Recreational 

Use and Abuse

C. Clark Milton, DO, FACOI

Assistant Professor: IM, WVSOM



AMERICA IS TRANSITIONING TOWARD ENDING 
THE PROHIBITION OF MARIJUANA

• CANNABIS went from having “No 
Medical Value” to a “CURE for just 
about everything”!

• No reliable method to characterize 
Impairment



CANNABIS CONFUSION



EVIDENCE VS. BELIEF



“HIGH HOPES RIDE ON LEGAL MARIJUANA AMID 
OPIOID CRISIS” 



LEARNING OBJECTIVES

⚫Medicine by “Popular-vote” vs. Evidence-
based and the State-based Cannabis 
Initiatives:  Follow the Money 

⚫  Review the History of Botanical/Medicinal 
Cannabis

⚫Mention the Components of the Human 
Endocannabinoid System and Promising 
Pharmacologic Applications of 
Phytocannabinoids

⚫ Review the Recent Evidence-based 
Research of Cannabinoid Compounds

⚫Discuss the Use and Potential Abuse of 
Cannabinoids







CANNABIS AND CANNABINOIDS

⚫Cannabis sativa/Indica

⚫400 chemical compounds

⚫66 different cannabinoids

⚫104 Unique to Cannabis Plant

⚫Phytocannabinoids: delta9-
THC: Cannabidiol (CBD)

⚫ Tetrahydrocannabivarin 
(THCV), Cannabichromene 
(CBC), Cannabigerol (CBG)

⚫All are lipophilic

⚫Amounts vary in growing 
conditions



TERPENES

• Aromatic compounds produced in 
the glandular flower bud

• Not phytocannabinoids

• Limonene, pinene, myrcene, etc

• Responsible for aromatic/odorous 
character

• May involve modulating effects of 
THC and CBD

• Content ? Related to distinction of 
sativa vs indica



CANNABINOID BIOLOGY

⚫Cannabinoid receptors characterized in 
1980-90’s (CB1 and CB2)

⚫ Likely have a natural role in pain 
modulation, movement control, and 
memory

⚫Role in immune systems is likely multi-
faceted and remains unclear

⚫Brain develops tolerance

⚫Animal research demonstrates potential 
for dependence

⚫Withdrawal symptoms can be observed 
in animals but appear to be mild 
compared to opiates and benzos 



RETROGRADE SIGNALING





NOT NEW!















WHERE WAS/IS THE IRB?























Science of Cannabis





INSTITUTE OF MEDICINE: 1997 & 
2003



CANNABINOIDS FOR MEDICAL 
USE: 23 JUNE 2015

• Systemic Review and Meta-Analysis

• 79 Trials: (6462 participants)

• Study Selection: “Randomized clinical 
trials of cannabinoids for the following 
indications:

• 1.  Nausea and vomiting associated with 
ChemoRX

• 2.  Appetite Stimulation in HIV/SIDS

• 3.  Chronic Pain

• 4.  Spasticity due to MS/paraplegia

• 5.  Anxiety/Depression:  Sleep Disorder

• 6.  Psychosis: glaucoma, Tourette Syndrome



CANNABINOIDS FOR MEDICAL USE 
(CONT) 

• Most trials showed improvement in 
“SYMPTOMS”…Did NOT meet statically 
significance in all trials

• N&V: greater than average showing 
response comp. with placebo

• Pain: greater than average reduction in 
numerical pain scale rating

• Spascity: Average reduction



CONCLUSIONS AND RELEVANCE

• Moderate-quality evidence to Support 
cannabinoid use for Chronic Pain and 
Spascity

• Low-Quality evidence: Suggesting that 
Cannabinoids were associated with 
Improvements in N&V due to ChemoRx, 
Weight gain in HIV, Sleep Disorders, and 
Tourettes

• Cannabinoids were associated with an 
Increase risk of short term AE 



12 JANUARY 2017



• Review more than 10,700 Abstracts

• Close to 100 different research 
conclusions

• Health Effects

• Potential Therapeutic Uses

• Risks: Mental Health, CA, Immunity

• ? Therapeutic Use of Cannabis and 
Cannabinoids

• Chronic Pain, CA, HIV-related 
anorexia, HD, PD



• “Conclusive or Substantial”:   Can treat chronic pain in adults

                                                      Nausea and vomiting in ChemoRx

                                                   Improve reported MS spasticity

    “Substantial Evidence”        Smoking: worse respiratory S/S

                                                    Increase bronchitis

                                                    Risk MVC

                                                    Low Birth weight pregnancy

                                                    Increase psychosis/frequent use

                                                    Use at “earlier age” problematic



• “No Evidence”:              In Rx Depressive Disorders and 
PTSD

• “Limited Evidence”:       Associated impaired academic 
performance and social functioning: nor increased rates 
of unemployment and low income 

    Research Barriers:        Schedule I

                                         Difficulty “to gain access to 
quantity, quality, and type of cannabis product necessary 
to address specific research questions on health effects”



TRIAL OF CBD FOR DRUG-RESISTENT 
SEIZURES IN DRAVET SYNDROME

• 31 May 2017

• Complex childhood epilepsy disorder

• Double blind placebo controlled

• 120 participants: 20mg/kg

• 14 weeks

• With CBD decreased seizures/month12.5 to 9

• Placebo 14.9 to 14.1

• AE: CBD diarrhea, vomiting, fatigue, pyrexia, somnolence, LFT

• More withdrawals in CBD

• Greater reduction in seizure frequency

• Funded by GW Pharm



19 APRIL 2018: FDA ADVISORY PANEL 
UNANIMOUSLY RECOMMENDS 

APPROVAL

































WHAT IS THE RISK/BENEFIT OF 
CANNABIS? NO ONE REALLY KNOWS

WHAT DO WE KNOW?
• Physicians and Researchers still know very 

little

• C1

• Quality, Consistency, Purity, and 
Standardardization

• Accepted THC Unit

• Limited Access to Research-grade 
cannabis

• State initiatives lists hundreds of conditions 
for which the drug(s) can be used

• Inhalation vs oral, topical

• Politics vs Medicine

• $$$$$$$$/Industry/Legislatures

• Use during pregnancy/fetal development

• Endocannabinoid System

• Avoid in Adolescence and neuro-
development

• Under the Influence/Impairment

• Not a Homogeneous Product

• Increasing Use in US

• 2018 US Farm Bill: Hemp <0.3% THC

• Health Records and med. Rec.

• Research: (poor or moderate quality) 
case reports, small cohorts

• Use Disorders

• Efficacy



CANNABIS CONFUSION



Medicalization of Botanical Cannabis: Is the “Cart 
Before the Horse”?



“Share Your Knowledge, It Is a Way to 
Achieve Immortality”
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