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DISCLOSURE AND DISCLAIMER 
STATEMENTS 

• All authors report no conflicts of interest or financial relationships 

 

• This presentation discusses the use of a schedule I substance and is… 

• meant to be informative and educational in nature 

• not meant to support or oppose the medical or recreational use of cannabis 
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OBJECTIVES 

• Describe the pharmacology, including mechanism and sites of action of 
cannabis-based products 

• Discuss pharmacokinetic and pharmacodynamic profiles of various 
cannabis formulations 

• Outline the potential risks and benefits of cannabis use 

 

ASSESSMENT QUESTIONS 

1. True or false: In the state of Alaska, patients require a signed prescription 
from a physician to obtain medical marijuana?  

 

2. Which of the following are conditions that may reasonably be alleviated 
by medical marijuana, according to Alaska statutes? 

 A. Cachexia   C. Severe pain 

 B. Severe nausea  D. Seizures  

 

3. THC, exerts its effects through agonism of which receptors?  
CB1 and CB2 Receptors 
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ASSESSMENT QUESTIONS 

4. Which of the following is NOT an FDA approved product? 
 A. Marinol   C. Sativex 

 B. Cesamet   D. Epidiolex 
 

5. CBD has potential interactions with which of the following medications? 

 A. Alprazolam   C. Warfarin 

 B. Fluoxetine   D. Simvastatin 

 

6. True or false?: Capsaicin is an acceptable treatment option for 
hyperemesis syndrome caused by cannabis use. 
 
 

 

 

 

ALASKA STATE LAW 
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MARIJUANA IN ALASKA:  
STATUTES AND REGULATIONS 

• Medical Marijuana 

• Measure 8, approved 1998: Provided legal defense to non-registered medical 
marijuana patients 

• Senate Bill 94, approved 1999: Removed protections for medical marijuana 
patients who refused to register 

• Alaska Statute Title 17, Chapter 37  

 

MEDICAL MARIJUANA 

• Application requires a physician statement 

• Bonafide physician-patient relationship  

• Patient has a “debilitating medical condition” 

• Other approved, readily available medications or treatments considered 

 

• This statement is NOT a prescription 

 

• AS 17.37.030(C) – Physicians not subject to any penalty, arrest, prosecution, 
or disciplinary proceeding for advising patients with a diagnosed debilitating 
medical condition 
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DEBILITATING MEDICAL 
CONDITIONS 

• AS 17.37.070 

• (A): Cancer, glaucoma, HIV (+) status or AIDS, treatment for these conditions 

• (B): Any chronic or debilitating disease or treatment for such diseases, which 
produces, one or more of the following that may reasonably be alleviated 
by medical marijuana… 

• (C): Any condition approved by the department or approval of a petition 

 

 

AS 17.37.070 (B) 

• (B): Any chronic or debilitating disease or treatment for such diseases, which 
produces, one or more of the following that may reasonably be alleviated 
by medical marijuana… 

• Cachexia 

• Severe pain 

• Severe nausea 

• Seizures, including those characteristic of epilepsy 

• Persistent muscle spasms, including those characteristic of multiple sclerosis 
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RECREATIONAL MARIJUANA 

• Ballot Measure 2 approved by voters on February 24, 2015. 

 

• Alaska Statute Title 17, Chapter 38 

 

• People 21 years or older can… 

• Possess/use/display/purchase/transport marijuana accessories and up to one oz 
of marijuana 

• Possess/grow/process/transport up to 6 MJ plants with no more than 3 mature. 
Household limit of 12 plants (no more than 6 mature). 

• Nothing in this chapter permits public use 

DEMOGRAPHICS 

• SAMHSA National Survey on Drug Use and Health 

• 2016 to 2017: 135,974 total U.S. respondents (Age ≥ 12 years) 

• 2016 to 2017: 1,938 total Alaska respondents (Age ≥ 12 years) 

 

• Alaskan Marijuana use in the past year (2016 to 2017) 

• Ages ≥ 18: 23.43% vs. 14.73% U.S. total 

• Ages 12 to 17: 16.51% vs. 12.19% U.S. total 

 

• Medical Marijuana Cardholders 

• 1613 cardholders in 2015 vs. 934 cardholders in 2017 
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DEMOGRAPHICS 

• Trends in modes of consumption by Alaskans 

• Smoked (96.3%) 

• Eaten (26%) 

• Vaped (17%) 

• Dabbed (14%) 

• Drank (3%) 

• Other (3%) 

 

 

WHY DO WE CARE? 
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• Increasing use 

• Marijuana use in past 
year: 23.5% in 2017 vs. 
16.3% in 2008 

• Ease of access 

• Benefits 

• Supported and 
unsupported claims 

• Side effects 

• Drug interactions 

 

PHARMACOLOGY 
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FROM THE GROUND UP… 

Cannabis 

Cannabis 
sativa 

Cannabis 
indica 

Cannabis 
ruderalis 

WHAT’S INSIDE? 

• More than 400 compounds  

 

• Cannabinoids 

• Refers to pharmacologically active chemicals found in cannabis  

• Over 100 different cannabinoids identified 

• ∆9-Tetrahydrocannabinol (THC) and Cannabidiol (CBD) 

 

• Non-cannabinoid compounds 

• Terpenoids, flavonoids, nitrogenous compounds 

Borgelt L, et al. Pharmacotherapy. 2013. 
National Academies of Sciences, Engineering, and Medicine. 2017. 
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ENDOCANNABINOID SYSTEM 

• Two different pre-synaptic, G-coupled protein receptors: CB1 and CB2 

• Activated by endogenous cannabinoids 

•  2-archidonoylglycerol (2-AG) and anandamide 

• When activated:  

• ↓ cAMP formation  

• ↓ calcium inflow   

• ↓ vesicle and neurotransmitter release 

• CB1 locations: Highest in CNS, lower amounts in GI tract, liver, skeletal muscle, 
and adipocytes 

• CB2 locations: Immune cells and tissues 

Borgelt L, et al. Pharmacotherapy. 2013. 
National Academies of Sciences, Engineering, and Medicine. 2017. 

∆9-THC 

• MOA: CB1 and CB2 agonist 

• The psychoactive compound in cannabis 

Effects are dose-dependent: 

• Euphoria, sedation, relaxation, hunger, enhanced sensory input 

• Impaired attention,  balance, cognition, judgement, memory, and 
perception of time 

• Likely responsible for anxiety, paranoia, and psychosis effects 

 

 

Borgelt L, et al. Pharmacotherapy. 2013. 
National Academies of Sciences, Engineering, and Medicine. 2017. 
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CANNABIDIOL (CBD) 

• MOA: Unknown. Low affinity for CB1 and CB2.  

• Thought to antagonize CB1 receptors allosterically 

• Additional activity through 5-HT1A receptor agonism, TRPV1 receptor 
agonism, and augmented adenosine signaling 

Proposed therapeutic effects: 

• Pain and inflammation 

• Epilepsy and seizures 

• Anxiety 

• Spasticity in multiple sclerosis 

• Movement disorders  

Borgelt L, et al. Pharmacotherapy. 2013. 
National Academies of Sciences, Engineering, and Medicine. 2017. 

PK AND PD PROPERTIES 
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Peak Concentrations: 3-10 mins 

Avoids first pass metabolism 
 

 

THC CBD 
Bioavailability: 10-35% 

 

Bioavailability: ~30% 

Other Considerations 
• Absorption is highly variable 
• AUC and concentration was higher in frequent smokers 
• Vaporization vs Combustion 

INHALATION 

Lucas C, et al. Br J Clin Pharmacol. 2018. 
National Academies of Sciences, Engineering, and Medicine. 2017. 

• Bioavailability is poor for both THC and CBD 

 Dependent on formulation: 

 

  Edible/Oral Formulations: ~4% 

  Oil/Encapsulated Formulations: 10-20% 

 

• Slower Onset: 30-130 minutes 

 

• Peak concentrations: 1-6 Hours depending on formulation 

 

• Undergoes extensive first pass metabolism 

 

ORAL 

Lucas C, et al. Br J Clin Pharmacol. 2018. 
National Academies of Sciences, Engineering, and Medicine. 2017. 
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• Includes: Gum, sprays, oils, lozenges, etc 

 

• Rapid absorption through oral mucosa 

 Slower than inhalation 

 Faster than oral 

 

• Some of dose may be swallowed – then follows oral kinetics 

 

OROMUCOSAL 

Lucas C, et al. Br J Clin Pharmacol. 2018. 
National Academies of Sciences, Engineering, and Medicine. 2017. 

Avoids first pass metabolism 
 

 

THC CBD 
Bioavailability: very poor 

 
Bioavailability: 10x better than TCH 

Other Considerations 
• Lipophilic = poorly diffused across skin barrier 
• Influenced by skin thickness, permeability, and blood flow 
• Limited clinical use 

TRANSDERMAL 

Lucas C, et al. Br J Clin Pharmacol. 2018. 
National Academies of Sciences, Engineering, and Medicine. 2017. 
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• Lipophilic 
 

• Large Vd 

• Lungs, brain, heart, liver 

• Adipose Tissue 
 

• Highly protein bound 
 

• THC in pregnancy and lactation: 

• Crosses the placenta 

• Concentrates in breast milk 

THC/CBD DISTRIBUTION 

Lucas C, et al. Br J Clin Pharmacol. 2018. 
National Academies of Sciences, Engineering, and Medicine. 2017. 

 

 

∆9-THC 11-OH-THC 11-COOH-THC 

• Primarily hepatically metabolized 

• CYP 2C9, 2C19, and 3A4 

• Active metabolite – 11-OH-THC 

• Extrahepatic metabolism: 

• Brain 

• Small intestine 

• Lungs 

 

 

THC METABOLISM 

Lucas C, et al. Br J Clin Pharmacol. 2018. 
National Academies of Sciences, Engineering, and Medicine. 2017. 

https://www.bing.com/images/search?view=detailV2&ccid=N3aCk3wp&id=FC3E80320FCFDA7BAB31E136136816DCFB528D7D&thid=OIP.N3aCk3wpKfsRwDhKgU08RwHaEC&mediaurl=http://www.seniorstoner.com/wp-content/uploads/2015/12/thc-molecule.gif&exph=587&expw=1076&q=thc+molecule&simid=608007517555787699&selectedIndex=5
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• Phase II  Glucuronidation 
 Less commonly, addition of sulfate or glutathione 

 

• Increase water solubility and promote renal excretion 

THC METABOLISM 

Lucas C, et al. Br J Clin Pharmacol. 2018. 
National Academies of Sciences, Engineering, and Medicine. 2017. 

 

 

• Primarily excreted in the feces 

 Highly protein bound 

 Limits renal excretion 

 

• Primary excreted metabolites: 

 11-OH-THC in the feces 

 THC-COOH glucuronide conjugate in urine 

 

• Terminal half-life: ~22 hours 

 Longer observed in heavy smokers/users 

 Related to lipophilicity and depot effects in adipose tissue 

 

∆9-THC 

THC ELIMINATION 

Lucas C, et al. Br J Clin Pharmacol. 2018. 
National Academies of Sciences, Engineering, and Medicine. 2017. 

https://www.bing.com/images/search?view=detailV2&ccid=N3aCk3wp&id=FC3E80320FCFDA7BAB31E136136816DCFB528D7D&thid=OIP.N3aCk3wpKfsRwDhKgU08RwHaEC&mediaurl=http://www.seniorstoner.com/wp-content/uploads/2015/12/thc-molecule.gif&exph=587&expw=1076&q=thc+molecule&simid=608007517555787699&selectedIndex=5
https://www.bing.com/images/search?view=detailV2&ccid=N3aCk3wp&id=FC3E80320FCFDA7BAB31E136136816DCFB528D7D&thid=OIP.N3aCk3wpKfsRwDhKgU08RwHaEC&mediaurl=http://www.seniorstoner.com/wp-content/uploads/2015/12/thc-molecule.gif&exph=587&expw=1076&q=thc+molecule&simid=608007517555787699&selectedIndex=5
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CBD 

• Less lipophilic than THC 
 

• Hepatically metabolized 

• CYP 2C19 and 3A4 
 

• Largely excreted unchanged in the feces 

 Some renal excretion 
 

• Terminal half-life: ~24 hours 

 Daily oral use: ~2-5 days 

CBD METABOLISM/EXCRETION 

Lucas C, et al. Br J Clin Pharmacol. 2018. 
National Academies of Sciences, Engineering, and Medicine. 2017. 

DRUG INTERACTIONS 
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JUST A FEW POTENTIAL INTERACTIONS: 
• Alprazolam 

• Amiodarone 

• Amitriptyline 

• Aripiprazole 

• Atorvastatin 

• Bupropion 

• Caffeine 

• Carbamazepine 

• Carvedilol 

• Celecoxib 

• Cimetidine 

• Citalopram 

• Clarithromycin 

 

• Escitalopram 

• Flecainide 

• Fluconazole 

• Fluoxetine 

• Fosphenytoin 

• Glimepiride 

• Glipizide 

• Grapefruit juice 

• Haloperidol 

• Ibuprofen 

• Indomethacin 

• Isoniazid 

• Ketamine 

 

• Lansoprazole 

• Lidocaine 

• Losartan 

• Methadone 

• Metoprolol 

• Metronidazole 

• Mexiletine 

• Midazolam 

• Mirtazapine 

• Modafinil 

• Montelukast 

• Nafcillin 

• Naproxen 

• Nicardipine 

• Olanzapine 

• Omeprazole 

• Omeprazole 

• Paroxetine 

• Phenobarbital 

• Phenytoin 

• Propofol 

• Quetiapine 

• Rifampin 

• Risperidone 

• Sertraline 

• Sildenafil 

• Simvastatin 

• St. John’s Wort 

• Sirolimus 

• Sulfamethoxazole 

• Tacrolimus 

• Tetracycline 

• Tramadol 

• Trazodone 

• Trimethoprim 

• Venlafaxine 

• Verapamil 

• Voriconazole 

• Warfarin 

• Clopidogrel 

• Clozapine 

• Codeine 

• Cyclobenzaprine 

• Cyclosporine 

• Dexamethasone 

• Dexlansoprazole 

• Dextromethorphan 

• Diazepam 

• Diclofenac 

• Diltiazem 

• Doxycycline 

• Duloxetine  

HASHING IT OUT… 
Enzyme THC CBD 

CYP 1A2 Induces ---- 

CYP 2C9 Inhibits Inhibits 

CYP 2C19 ---- Inhibits 

CYP 2D6 ---- Inhibits 

CYP 3A4 Inhibits Inhibits 

Glucuronidation ---- Inhibits UGT 1A9 & 2B7 

P-Glycoprotein: 

• Acute use: Increased expression 

• Chronic use: Decreased expression (CBD > THC) 

Bouquié L. Pharmacol. 2018. 
Lucas C, et al. Br J Clin Pharmacol. 2018. 

National Academies of Sciences, Engineering, and Medicine. 2017. 
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HASHING IT OUT…   
Pharmacodynamics Interactions 

• CNS Depressants 

• Additive CNS depression (ataxia, sedation) 

• Benzodiazepines, barbiturates, opiates, etc. 

• Sympathomimetics 

 

Disease Interactions 

• Cardiovascular diseases – arrhythmias, myocardial infarction 

• Psychiatric diseases – psychosis, schizophrenia, bipolar disorder 

 

 Bouquié L. Pharmacol. 2018. 
Lucas C, et al. Br J Clin Pharmacol. 2018. 

National Academies of Sciences, Engineering, and Medicine. 2017. 

FORMULATIONS 
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NATURAL PRODUCTS 

Substance Route of Administration 

Cannabidiol (CBD) Oral (capsule, spray) 

Tetrahydrocannabinol (THC) Oral (capsule) 

Inhalation 

Cannabis Multiple  

Nabiximol (Sativex) Oromucosal spray 

Epidiolex* Oil 

* FDA approved products 

  
National Academies of Sciences, Engineering, and Medicine. 2017. 

SYNTHETIC PRODUCTS 
Substance Composition Route of 

Administration 

Ajulemic acid (AjA) Synthetic 

nonpsychogenic 

cannabinoid 

Oral (capsule) 

Dronabinol (Marinol)* 

 

synthetic ∆9-THC Oral (capsule) 

Dronabinol (Syndros)* synthetic ∆9-THC Oral (Liquid) 

Nabilone (Cesamet)* synthetic ∆9-THC 

analogue 

Oral (Capsule) 

* FDA approved products 
  

National Academies of Sciences, Engineering, and Medicine. 2017. 
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RECREATIONAL SYNTHETIC PRODUCTS  

• Spice, K2, Eclipse,  ect. 

• Mimics the effects of THC 

• Appeal? 

 Accessible 

 Inexpensive 

• Concerns? 

 High binding affinity to CB1 receptors 

 Cardiac adverse effects (hypertension, MI) 

 Psychologic adverse effects (agitation, hallucinations) 

 Bleeding 

 Death 

  
National Academies of Sciences, Engineering, and Medicine. 2017. 

PRODUCT CONTAMINANTS 

• Natural Contaminants 

 Microbes and fungi 

 Degradation of the product 

 

• Other Contaminants 

 Pesticides 

 Glass, beads 

 Psychotropic substances (calamus, tobacco) 

 Anticholinergic substance 

Dryburgh L, et al. Br J Clin Pharmacol. 2018.   
National Academies of Sciences, Engineering, and Medicine. 2017. 
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OTHER CONSIDERATIONS 

CANNABINOID HYPEREMESIS SYNDROME 

• Episodic severe nausea, vomiting, and abdominal pain 

• Rare, but occurs with frequent use for periods > 1 year 

 

Pathophysiology  

 Not clearly understood/Unknown 

 Dysregulation of the endocannabinoid system 

 Genetics 

Miller S, et al. Pharmacol. 2018. 
Sorensen C, et al. J Med Toxicol. 2017. 
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TREATMENT 
• Fluid and electrolyte management 

• Relief with hot/warm showers or baths 

• Capsaicin 

• Limited data – Case series and case reports have demonstrated relief 

• Minimal adverse effects 

• Inexpensive 

• Haloperidol/Olanzapine 

• Limited data – Case reports have demonstrated relief 

• Other antiemetics? 

• Diphenhydramine, ondansetron, metoclopramide  mixed data 

• Avoid opioids 

• May exacerbate symptoms 
Lapoint J, et al. West J Emerg Med. 2018. 

Miller S, et al. Pharmacol. 2018. 
Sorensen C, et al. J Med Toxicol. 2017. 

CANNABIS WITHDRAWAL 

• Chronic cannabis use leads to downregulation of CB1 receptors and 
increased tolerance  
• Tolerance develops as early as 4 days of daily use 

 

• Characterized by: craving, irritability, nervousness/anxiety, aggression, 
restlessness and difficulty sleeping, headache, nausea, etc. 

 

• Duration of symptoms range 2 to 28 days following abstinence 

 

• Modern cannabis potency  
• “Dabbing” uses concentrates of ~80% THC vs. traditional flowers ~6% THC 

 

Bonnet U, et al. Subst Abuse Rehabil. 2017. 
Borglet L, et al. Pharmacotherapy. 2013. 
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TREATMENT 

• Three agents with randomized trial evidence: dronabinol, nabiximols, and 
gabapentin 

• Dronabinol 20 mg PO twice daily 

• Randomized, placebo-controlled trial (n = 156) 

• Significantly lower withdrawal scores (p = 0.02) but failed to improve abstinence 

• Gabapentin 1200 mg divided into three doses daily 

• Randomized, double-blind, placebo-controlled trial (n = 50) 

• Significant reduction in cannabis use (p = 0.001) 

• Significant reduction in withdrawal symptoms (p < 0.001) 

Bonnet U, et al. Subst Abuse Rehabil. 2017. 
Borglet L, et al. Pharmacotherapy. 2013. 

Levin F, et al. Drug Alcohol Depend. 2011. 
Mason B, et al. Neuropsychopharmacology. 2012, 

 
 

BENEFITS OF CANNABINOID USE? 
 

• A “natural” medicine 

 

• Claims: 

 Chemo-induced Nausea and Vomiting 

 Chronic Pain Management 

 Seizure Disorders 

 Cachexia 

 Crohn’s Disease 

 Multiple sclerosis 

 Amyotrophic lateral sclerosis 

 Glaucoma 
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RISKS OF CANNABINOID USE? 

• Effects of Cannabinoids are still not fully understood 

• Further evidence to back medical claims 

• Potential long term effects 

• Not closely managed by a medical team 

• Variable potency between products 

• Variable PK/PD properties between formulations & individuals 

• Potential for misuse/abuse 

• Patient expectations 

• Infection risk 

IN CONCLUSION… 

• Cannabis use is highly prevalent 

• Cannabis products have variable pharmacokinetic and pharmacodynamic 
profiles depending on formulation 

• Incomplete understanding of all therapeutic effects and risks 

• Numerous drug interactions put pharmacists in an important role 
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ASSESSMENT QUESTIONS 

1. True or false: In the state of Alaska, patients require a signed prescription 
from a physician to obtain medical marijuana?  

 

2. Which of the following are conditions that may reasonably be alleviated 
by medical marijuana, according to Alaska statutes? 

 A. Cachexia   C. Severe pain 

 B. Severe nausea  D. Seizures  

 

3. THC, exerts its effects through agonism of which receptors?  
CB1 and CB2 Receptors 

 

ASSESSMENT QUESTIONS 

4. Which of the following is NOT an FDA approved product? 
 A. Marinol   C. Sativex 

 B. Cesamet   D. Epidiolex 
 

5. CBD has potential interactions with which of the following medications? 

 A. Alprazolam   C. Warfarin 

 B. Fluoxetine   D. Simvastatin 

 

6.  True or false?: Capsaicin is an acceptable treatment option for 
hyperemesis syndrome caused by cannabis use. 
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QUESTIONS? 
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