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An Overview of Medical Cannabis in the US 

Source (CNN) 



 Turn on, 
Tune in, 

drop out? 



Fast-track to 
2018….. 



Huh…..But why the change in attit….evolution 
in thinking? 
A.  Reasoned & informed investigation of medical cannabis based on 
well powered double blinded randomized controlled trials and other 
compelling scientific evidence in the US. 

 

B. #Metoo movement 

 

C. Colin Kaepernik 

 

D. Shifting societal attitudes nationally and internationally with the 
federal government and corporations being forced to recognize (aka) 



Surely not you say…. 

John Boehner ( R ) – Ohio: 2011 – “Unalterably opposed” 
 
                                               2018 – “My thinking has evolved” 

Real Time Evolution 

Chuck Schumer ( D ) – NY: 2018  - decides to support 
decriminalization at the federal level and to support small 
businesses grow, cites “evolved thinking”  





Society Says…. 





What do US doctors know 
about Cannabis?  

• 9% of US Medical Schools teach anything 
about Medical Cannabis 

 

• 50% of Medical Oncologists recommend 
medical cannabis based on prior patient 
experience. Less than 10% feel comfortable in 
their knowledge of the topic 

 

• 1% of NY state licensed physicians certified to 
recommend medical cannabis.  



But….Why? 

• Complex & multifactorial  

• Cannabis is considered a Schedule I 
narcotic – No accepted medical use by 
the Federal government. High addictive 
potential.  

• “The evidence is not in yet” –the 
climate change of medicine or the 
catch-22 of medicine (?).  

• Federally illegal, yet legal on a state 
level.  



Where to 
Begin 

The Endocannabinoid System 

CB1 & CB2 Receptors 

Medical Cannabis constituents 

Routes of administration 

Dosing 

Absorption/Bioavailability 

Additional considerations 



The Endocannabinoid 
system (1988, SLU) 

- Three Major 
Components -  

Endocannabinoids 
(Anandamide, 2-AG 
with lesser contrib. 

by 2-AGE, DEA) 

Receptors (CB1 & 
CB2) 

Enzymes which 
degrade 

endocannabinoids & 
phytocannabinoids.  



Discovery of the ECS has lagged behind that of the opioid system 



Endocannabinoid System Roles 

Eat 

01 
SLEEP 

02 
Relax 

03 
Forget 

04 
Protect  

05 

(Di Marzo et. al, 1988) 

Homeostasis 



THE ECS & THE ANIMAL KINGDOM 

(McPartland/Hergenrather, adapted) 



Who needs that in 2018…….Amirite?  



Guardian Angel 
of Mammalian 
Reproduction? 

RETROGRADE 
SIGNALLING 



RETROGRADE 
SIGNALLING 

A form of intracellular communication which: 

  

- Inhibits immune response 

- Reduces inflammation 

 - Relaxes musculature  

 -Lowers blood pressure  

 - Dilates bronchial passages 

 - Normalizes overstimulated nerves 

 

Retrograde signaling serves as an inhibitory feedback 
mechanism that tells other neurotransmitters to cool it 
when they are firing too fast.  



The Basics of CB1 & CB2 Receptors 

CB1 Broad 
functions: 

Neuromodulation 
and cancer control 

CB2 Broad 
functions: Immune 

modulated 
disorders 



Secondary structure       CB1  Tertiary structure
  

The CB1 and CB2 Endocannabinoid Receptors 
Seven transmembrane G-Protein-Coupled Receptors  

CB1 Receptor: 472 amino acids 
CB2 Receptor: 360 amino acids 

Courtesy of Patricia Reggio, PhD. 



CB1 Receptor 
Distribution in 
Human CNS 

 

with the distribution of CB1 receptors (17), which de-

creased slowly over time. Radioactivity in the brain peaked

by approximately 30 min and was approximately 3.2 SUV

for all areas of the neocortex (Figs. 2 and 3A). Areas with

high CB1 receptor density (e.g., putamen) had an even

greater concentration of radioactivity, peaking over 4.0

SUV in most subjects. Radioactivity in the brain decreased

slowly, remaining within approximately 85% of the peak by

2 h and within approximately 60% of the peak by 5 h. We

averaged radioactivity concentration from 20 to 60 min

after injection to represent brain uptake (brain uptake20–60;

Supplemental Table 3).

Two regions of the brain consistently demonstrated less

uptake of radioactivity than other regions. The first region,

pons, had a peak SUV of approximately 2.4 within 8 min.

After the peak, washout of radioactivity from the pons was

1.5–2 times faster than from other regions at 60–120 min

after injection. The second region, white matter, typical ly

peaked at an SUV of approximately 1.2 about 15 min after

injection and remained nearly constant until the end of the

scan, with minimal washout of radioactivity.

The skull had a significant uptake of radioactivity, which

could reflect bone or marrow (Fig. 3B). Among regions of

the skull, the clivus, which contains significant amounts of

marrow, had the greatest uptake of radioactivity, suggesting

that marrow more avidly takes up 18F-FMPEP-d2 or its

radiometabolites.

Plasma Analysis

The concentration of 18F-FMPEP-d2 in arterial plasma

peaked at 1–2 min and then rapidly declined because of

distribution in the body, followed by a slow terminal phase

of elimination. To quantify the exposure of the brain to 18F-

FMPEP-d2, we fitted the concentration of 18F-FMPEP-d2

after its peak to a triexponential curve (Fig. 4A). Of the 3

associated half-lives, the first 2 (; 0.4 and 5.7 min) largely

reflected distribution and the last (; 82 min) reflected

elimination (i.e., metabolism and excretion). However,

the 3 components accounted for nearly equal portions of

the total AUC0-N : approximately 18%, 28%, and 33%. The

portion before the peak accounted for approximately 20%

of the AUC0-N . The concentration of 18F-FMPEP-d2 in the

plasma of some subjects remained the same or slightly

increased during the 2 later imaging intervals (150–180 and

210–240 min) but declined during the rest intervals (120–

150, 180–210, and 240–270 min). During the rest intervals,

subjects arose from the camera and walked around,

suggesting that the shifting of fluid in the body may have

mobil ized and redistributed 18F-FMPEP-d2.

FIGURE 2. 18F-FMPEP-d2 in human brain. PET images

from 30 to 60 min after injection of 18F-FMPEP-d2 were

averaged (left column) and coregistered to subject’s MR

images (middle column). PET and MR images are overlaid in

right column.

FIGURE 3. Time–activity curves of 18F-FMPEP-d2 in brain

from single subject scanned for 300 min. (A) Decay-

corrected measurements from putamen (n), prefrontal cortex

(h ), cerebellum (d , pons (s ), and white matter (· ) were fitted

with unconstrained 2-tissue-compartment model (–). Puta-

men was consistently region of highest brain uptake. White

matter was consistently region of lowest brain uptake,

followed by pons. (B) Decay-corrected measurements from

same subject demonstrate uptake of radioactivity in clivus

(¤ ), occiput () ), and parietal bones (: ). Concentration

(Conc) is expressed as SUV, which normalizes for injected

activity and body weight.

IMAGING CB1 RECEPTORS USING 18F-FMPEP-d2 • Terry et al. 115

by on July 5, 2014. For personal use only. jnm.snmjournals.org Downloaded from 

(Terry, 2010) 

CB1: located in CNS 
• Adipose tissue 
• Connective tissue 
• Endocrine glands 
• Exocrine glands 
• GI tract 
• Heart 
• Leukocytes 
• Liver 
• Skin 
• Spleen 
• Testes, uterus 
 
(McPartland, 2008) 
 



CB2 Receptor Distribution 

CB2 located in the 
Immune system 
• B-cells 
• Macrophages 
• Monocytes 
• T-cells 
• Liver  
• Spleen 
• Tonsils 
• CNS 
• GI tract 

(Ahmed, 2013) 

McPartland, 2008 



Endocannabinoid systems  
 Pharmacogenetics &  Pharmacogenomics 

Polymorphisms - 
genetic variability in 

the endocannabinoid 
receptors affect the 
functionality of the 

ECS.  

. . .   Spectrum of 
clinical syndromes, 

related to deficiencies 
in  endocannabinoid 

functions are thought 
to be CEDS, clinical 
endocannabinoid 

deficiency syndromes. 

(Hergenrather/Russo) 



What are these Polymorphisms you speak of? 

 

 

CYP2C9 polymorphism – implications in  
CYP2C9 polymorphisms should not affect CBD metabolism. CBD is metabolized by a related enzyme called CYP2C19.  
CYP2C19 has its own genetic polymorphisms, which may affect metabolism of CBD.  

Bland et al, 2005, Biochem Pharmacol 

http://profofpot.com/wp-content/uploads/2016/08/THC-metabolism-CYP2C9.png


Cannabinoid Receptor Polymorphisms 
associated with: 



IMPLICATIONS OF CYP2C9 POLYMORPHISM 

CYP2C9 is probably the most important enzyme for the metabolism of oral ingested THC (clearance)  

A solid scientific study has shown that people with CYP2C9*3 genotypes have higher blood levels of THC and experience a stronger 
effect after cannabis consumption.  

This polymorphism helps explain why some people are naturally more sensitive to cannabis than others. Drug testing implications 

 

This study was performed with an oral dose of THC and there may be a different effect after smoking cannabis.  

After an oral THC dose, metabolism starts in the GI tract and liver before THC makes it to the general circulation, so CYP2C9 variants 
will affect both how high you get as well as the duration.  

After smoking cannabis, CYP2C9 variants will have little effect on how high you get since the lungs deliver THC directly to the blood. 
However, the CYP2C9 variants will still have an effect on the duration of the high. 



Clinical Pharmacogenetic & genomic Trials 



Pharmacologic effects of cannabinoids 
Analgesic 

Antispasmotic 

Anti-anorectic 

Antiemetic 

Neuroprotectant 

Anti-cancer 

 Antiproliferative 

 Anti-metastatic 

 Anti-angiogenesis 

Antioxidant 

Antibacterial (MRSA) 

Antifungal 

Antiparasitic 

 

 

Anti-inflammatory 
Immunosuppressive 
Anti-host vs graft 
Dermatologic 
 Anti-psoriatic 
 Anti-eczema 
 Anti-keratotic 
 Anti-pruritic 
 UV light reducing 
Bronchodilatory 
Anti-glaucoma 
Anti-diabetic 
Bone-stimulant 

 
 

Anxiolytic 
Antipsychotic 
Antidepressant 
Vasorelaxant 
Anti-ischemic 
Anticonvulsant 
  GI motility 
  GI secretions 
   Stomach acid 
   Acid reflux 
   Sleep induction 



Tumor Inhibition 



Antitumor activity – multiple mechanisms 



Cannabinoids Play 
Immunomodulatory Role 

 
• We have demonstrated that the mitigation of EAE with CBD comes from its ability 
to target a range of anti-inflammatory pathways, including (i) induction of anti-
inflammatory MDSCs and (ii) decrease in pro-inflammatory and induction of anti-
inflammatory cytokines.  
                                                                                   Nagarkatti et al, 2018 
                                                                                   
• Cannabinoids modulate immune responses.  Activation effectively down-
regulates immune sensitivity without compromising efficacy of the immune system. 
                                                                                         Nagarkatti et al, 2015 
• Δ⁹-THC attenuates allogenic host-versus-graft response indicating possible role in 
transplant rejection.      
                                                    Nagarkatti et al, 2015 
• In a Simian monkey study chronic Δ-9-THC administration prior to and during 
simian immunodeficiency virus (SIV) infection ameliorates disease progression, 
attenuates viral load and tissue inflammation, significantly reducing morbidity and 
mortality of SIV-infected macaques.    
                                                                         
                                  Winsauer et al, 2011 



“modulating endocannabinoid activity may have 
therapeutic potential in almost all diseases 
affecting humans, including obesity/metabolic 
syndrome, diabetes and diabetic complications, 
neurodegenerative, inflammatory, cardiovascular, 
liver, gastrointestinal, skin diseases, pain, 
psychiatric disorders, cachexia, cancer, 
chemotherapy induced nausea and vomiting 
among many others”.   

Modulating the eCB system in health and 
Disease: successes and failures 

Pal Pacher and George Kunos  
Apr 2013, NIH, NIAAA 



Possible CDS at play/Implicated 

 
• Schizophrenia, uncompensated 
• Migraine 
• Multiple sclerosis   
• Huntington’s disease 
• Parkinson’s, uncompensated 
• Irritable bowel syndrome (reviewed in McPartland, 

2014) 
• “Failure to Thrive” Syndrome 
• Anorexia, uncompensated 
• Chronic motion sickness 
• Fibromyalgia (Dunnett, 2007) 
• Menstrual symptoms (Dunnett, 2007) 
• Seizure disorders 
• Mood disorders, depression and happiness 

(Hergenrather) 



Medical Cannabis & Clinical 
Practice 
• Pain (acute pain, chronic inflammatory, neuropathic) 

• Mental disorders (all kinds) 

• Cancers 

• Gastrointestinal disorders 

• Migraine 

• Harm reduction, alternative to opioids . . .  

• Spastic disorders 

• Autoimmune disorders 

• Neurodegenerative disorders 

• Glaucoma 

• Insomnia 

• Skin diseases 

• Dementia 

• Epilepsy, Tourette Syndrome, ADD, Dystonia,   

• AIDS/other infections 



Genetic testing for conditions likely under ECS 
control 
• Eating: anorexia 

• Sleeping: insomnia 

• Relaxing: anxiety, autism,  

• Forgetting: PTSD, pain syndromes,  

• Protecting: auto-immune disorders, MS, Parkinson’s, Huntington’s, 
ALS, cancers 

(Hergenrather) 



ECS UPREGULATION 

    Complementary and alternative medicines, (CAM) 

• massage, manipulation, and exercise 

• acupuncture  

• dietary supplements and herbal medicines (Nutragenomics – Omega 3 & Omega 6 needed for normal ECS functioning) 

              Several classes of pharmaceuticals 

• analgesics (acetaminophen, non-steroidal anti-inflammatory drugs, opioids, glucocorticoids)  

• antidepressants  

• antipsychotics  

• anxiolytics 

• anticonvulsants 

 



CANNABIS                            
Not one medicine, but rather multiple medicines. 



   PHYTOCANNABINOIDS 

Source: Steep Hill Labs 



Raw Plant Medicine 

• Preliminary research & 
anecdotal evidence 

 

• Neuroprotective 

• Recommended in Adults with 
TS after 1st line treatment fails. 

•  Anti-emetic 

• Anti-spasmotic 

• Anti-inflammatory 

• Encourages appetite 

• Applications in Autism 

 



Raw Plant Medicine 

• Until recently, Cannabidiolic Acid was much 
more commonly found in higher concentrations in 
Ruderalis than in Cannabis.  

• In the last few years, strains of Cannabis have 
been hybridized that produce more CBDA than 
THCA, including “Cannatonic-C6” and “ACDC.”  

• CBDA has been shown to be both anti-
inflammatory and anti-tumor. 



Non-enzymatic decarboxylation of 
THCA to THC 

 

Non-enzymatic 
Decarboxylation 

(heat) 

CO2 

 

 THCA  

tetrahydrocannabinolic acid 
 

 THC 

tetrahydrocannabinol 

Non-psychoactive compound Psychoactive compound 
 



THC (delta – 9 – 
Tetrahydrocannabinol)  

• Psychoactive 
• Agonist at the CB1 receptor 
• Utility in Pain, nausea, anti-tumor  
activity as well as with  ADHD. 
 
Federal Scheduling of THC 
 
THC as plant : Schedule 1 
THC in solution: Schedule 2 
THC in Pill: Schedule 3 
 



CBD 

• Non-psychoactive 

• Little binding affinity at CB1 
& CB2 

• Opposes THC at CB1 
Receptor 

• Stimulates release of 2- AG 

• TRPV-1 receptor agonist 

• 5- HT1A receptor activation 

• GPR55 antagonist 



THCV  
• Homologue of THC 

• Has shown promising results with improving 

• Insulin sensitivity and decreasing appetite. 

• Potential Role in PD/Neurodegeneration 

• Durban Poison 

“Given its antioxidant properties and its ability to activate CB2 but to block 
CB1 receptors, Δ9‐THCV has a promising pharmacological profile for delaying 
disease progression in PD and also for ameliorating parkinsonian symptoms.” 

“ THCV can activate CB2 receptors in vitro and decrease signs of inflammation  

and inflammatory pain in mice partly via CB1 and/or CB2 receptor activation.” 

(British Pharmacological society Journals) 



CBN - Cannabinol 

 

• Little to no intoxicating effects 

• Formed from oxidized THC 

• Combustion releases it from plant 

• Promotes sedation  

• Cannabinol is an oxidation 
product of THC.  

• It normally forms when THC is 
exposed to oxygen and heat.  

• Useful to treat insomnia.  

• CBN is also somewhat effective as 
an anti-emetic and 
anticonvulsant. 

 

 



Federal Patent on a Schedule I Narcotic 
filed - 2003 



TERPENES 

Source: Alchimia 



   Terpenes 
• Terpenes are biologically active cannabis plant constituents 

providing numerous pharmacologic effects.   

• Over two hundred terpenes found in the cannabis plant.   

• The most common terpenes in cannabis are “Generally 
Recognized as Safe” as food additives, as attested by the 
US FDA and by other world regulatory bodies.  

• Cannabis laboratories are able to measure a variable 
number of terpenes though the dominant terpenes should 
be shown like an ingredient list. 

• When cannabis is stored under optimal cold, dark, and dry 
conditions the terpenes are slowly lost to evaporation.    

• When cannabis is heated to baking temperatures most of 
the terpenes are lost.  

• To optimize the absorption of terpenes therapeutically, 
cannabis must be inhaled.  

•  Inhaled terpenes have about 70% bioavailability (2).   

• Terpene bioavailability in oral administration results in very 
low plasma levels.  

• Dermal absorption is rapid with maximal concentration in 
blood about 10 min after application.   



Therapeutic Properties of Terpenes 

• Terpenoid components in concentrations above 0.05% are considered 
of pharmacological interest (1)   

• Terpenes range widely from strain to strain.   

• Some therapeutic effects attributed to a few dominant terpenes include  

 - (2,3) α pinene: bronchodilating (4), anti-inflammatory (5), AChE 
inhibitor (14) 

Limonene: anxiolytic (6,7), antidepressant (10), apoptosis in breast cancer 
(15) 

Linalool: sedative (8), anti-anxiety (9), analgesic (16), anticonvulsant (17) 

ß Myrcene: sedating, muscle relaxant, hypnotic (11), analgesic (12) 

ß Caryophyllene: gastric cytoprotection (13), antimalarial (18), CB2 
agonist (19) 

Nerolidol: sedative (20), potent antimalarial (21,22) 

Humulene: anti-inflammatory (23), anticancer (24) 

 



              What is the entourage effect? 



Synthetic & phytocannabinoid medications 
 

 Marinol® (synthetic THC) 2 mg, 5 mg, 10 mg caps 

 Cesamet® ( THC analog for parenteral admin) 

 Sativex® ( 1:1 THC to CBD in plant extract) 

 Phase 3 clinical trials – not available in U.S. 

 Epidiolex® (99% CBD, 1% non-THC cannabinoids) 

 First approved natural cannabinoid by FDA.  

 Cannabis: Female flowers and extracts 

 (Whole Plant Medicine and Raw plant medicine) 

 

  



Routes of Medical Cannabis 
administration(ROA) 

Smoking 

Vaporizing 

Tinctures 

Capsules 

Concentrates 

Edibles/Liquids 

Suppositories 



Metabolism 
 
Inhaled cannabis:  Most THC is eliminated over ~ 1 

hour; duration of action with active metabolites is 2 - 3 hours. 

 

Ingested cannabis: THC is eliminated over ~ 5 - 8 hours;  

duration of action of active metabolites is approximately 5 – 10 hours. 
 



Mean plasma concentrations of Δ9-THC, 11-hydroxy-THC (11-OH-THC) 
and 11-nor-9-carboxy-THC (THC-COOH) of six subjects during and after 
smoking cannabis containing about 34 mg of THC 

Metabolism 
of  Smoked  
Cannabis 
 
THC and  
11-OH-THC 
= active  
molecules.  
THC-COOH 
=inactive 
metabolite. 

(MA Huestis, 1992) 



Smoking 

• Bioavailability is 25% from Smoking/Inhalation 
 
• Peak Plasma 6-10 min 
 
• High intra- and intergroup variability due to many factors (smoking/inhalationatopography 
 
• THC -> THC-COOH (inactive, 30-45 min (equal) to THC) & 11-OH-THC 
 
• CBD & CBN not detected after 1 hour of smoking 

(Russo & Marcu, 2017) 



Mean plasma concentrations of Δ9-THC, 11 hydroxy-THC (11-OH-THC) 
and 11-nor-9-carboxy-THC (THC-COOH) of six cancer patients after 
ingestion of one oral dose of THC 15mg  
(estimated from single graphs for each patient) 

Metabolism 
of Ingested 
Cannabis 
 
THC and  
11-OH-THC 
= active  
molecules.  
 
THC-COOH 
= inactive 
metabolite. 
 

(Frytak et al., 1984) 



Transdermal 

• Preparations arriving in a 1:1 THC to CBD formulation available in  

CBN, THC, THCA, and CBD varieties. 

• Direct delivery of cannabinoid to blood stream  

• No formulation of 11-Hydroxy-THC 

• “akin to a very slow smoke” 

• Safe way for people who may not  

   traditionally try cannabis.  

 

 



Sublingual/Tinctures 



Cannabinoid Therapy –  
Primary Considerations 

1. Patient Goals/Expectations 

2. Patient History 

3. Pragmatic considerations  

4. Method of administration 

5. Dosage 

6. Frequency of use  

7. Cannabinoid ratios, THC:CBD & Terpene profile 

8. Carboxylated / decarboxylated ratio, THCA:THC 

9. Cannabis vacations 

10. Follow up 

 

 

 



THC Predominant : 98% THC, 2% all other (80) 
 
CBD Predominant: Ranges from balanced to high CBD  
                        Many strains: CBD:THC  ~  1:1 
             Rare strains: CBD:THC ~ 30:1 
    
Hemp:              CBD dominates, ~ 40:1  CBD:THC 
(Rope, fiber,  < 0.3% THC in much of the world 
food, and oil) 
 

Cannabinoid ratios in cannabis 
drug type, intermediate type, and fiber type 



From cultivar to 
chemovar 

• Large amount of variability 
between plants falling 
under a name/strain.  All 
blue dream is not created 
equal.  

• Makes more sense to look 
at the strain fingerprint 

• Cannabinoid/Terpene/Terp
enoid profile 



Dosing and Frequency 
Dosing range: Titrate for desired effect (low and slow) 

Micro-dosing 1 ug/kg/day 

Average dosing:  

“High dose” 1-20 mg/kg/day 

 

Frequency of dosing 
• Episodic or p.r.n. (as needed) 
• Daily administration:  morning, evening or bedtime 
• Multiple or frequent administrations daily 
• Holidays 
 



How to 
Develop Your 
Treatment 
Plan 

Route of Administration (ROA):  

• Oral tincture, infusion, or spray, alcohol or oil based 

• Full extract cannabis oil 

• Other ingested flowers, products, or concentrates  

• Vapor/smoke 

• Suppositories 

• Topical  

Cannabinoid ratio: Preferred ratio of predominant cannabinoids, THC:CBD.  

• High CBD strain: CBD:THC (30:1 <-> 10:1) , (ACDC, Charlotte’s Web, and others) 

• Balanced: 6:1<-> 1:1 <-> 1:2 THC:CBD, nominally 1:1 

• High THC strain: (THC:CBD ~ 100:1 <-> 50:1) 

• Additional: e.g. consider a High CBD tincture in the AM before breakfast and a   
 balanced THC:CBD tincture at bedtime 

Frequency:  Frequency varies depending therapeutic goal, variations 
in the rate of    hepatic metabolism, and ROA.   

• Once daily 

• Twice daily, AM before breakfast or PM, and bedtime 

• Three times daily, every 8 hours ~ AM before breakfast, PM, and bedtime 

• Other ___________ 



How to Develop 
Your Treatment 

Plan  

 Suggested Dose:  Wide range in dosing depending on 
tolerance and individual differences. Generally dosing is 
increased by slow titration to effective dose. 

  2 1/2 mg to 5 mg per dose 

  5 - 10 mg per dose 

  10 - 20 mg per dose 

  20 - 40 mg per dose 

  ~ 50 mg per dose 

               Additional:  e.g. Increase dose gradually/speedily.  

 

Target dose: (SPECIAL CONDITIONS) 

☐ Minimum target dose: _____ mg / day,  (or 
mg/dose) 

☐ Maximum target dose: _____mg / day,  (or mg/dose) 

 



CONSIDERATIONS 

• Anxiety and panic in the 
neophyte or THC sensitive 

• Syncope and/or fall risk 
especially with high dose “dabs” 

• Smoking > bronchitis ~  No 
COPD, emphysema, or cancers 

• Habit Forming ~ Not addictive, 
no/very little withdrawal 

• Drug Drug interaction: CYP450 
2C and 3A families 

• Association with schizophrenia 
and psychosis 

• Association with the 
hyperemesis syndrome 

• Human fetal and neonatal 
development appear to be 
unharmed – Melanie Dreher, RN 
and others 



Importance of Clinical Engagement 

• Start low and slow 

• Follow up 

• Medical records 

• Society of Cannabis Clinicians 

• O’Shaughnessy’s 



Cannabis Hyperemesis syndrome 



Cannabis & Lethality 



Cannabis: A special medicine 



Real issues which need to be addressed.  

Cannabis addiction is 
real and can occur in 

up to 9% of users.  

This is not our parents 
Cannabis (THC 

content up to 30%)  

Reproducible 
medicine (cultivar to 
chemovar approach) 

Safety, Lab testing, 
Packaging, Labelling.  

Responsible 
guidelines for 
use/Ongoing 
monitoring 

Scientific approach 
necessitates federal 

descheduling 

Pregnancy & Lactation 
guidelines 

Acute Intoxication 
measurement/driving 

etc.  



Reason for Optimism 

• National and International 
groundswell of support for more 
sensible legislation and calls for 
RCTs and other high level scientific 
evidence regarding the therapeutic 
effects of cannabis  

• Novel delivery systems in pipeline 
(Nanotechnology solutions) 

• Big Data & AI (Strainprint etc.) 

 



Excellent Resources for additional reading 



  Thank You For Your attention 

Thomas Folan, MD 
tfolanmd@solacemd.com 


