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Disclosures 

¨  No Relevant Financial Relationships to Disclose 
¨  Presentation will include off label use of FDA 

approved medications to treat cannabis withdrawal 
symptoms 



Learning Objectives 

¨  1. Discuss the current legislative changes in 
Pennsylvania and the impact on clinical practice 

¨  2. Present the clinical and experimental use of 
exogenous cannabinoids 

¨  3. Review current evidence-based indications, side 
effects, chronic effects , interactions, and concerns  
about the use of cannabinoids   



Talk Summary 

¨  Cannabis has identifiable neurobiological targets in the central nervous 
system.   

¨  The U.S. Food and Drug Administration (FDA) has licensed three drugs based 
on cannabinoids and these medications have been studied for additional 
clinical uses.  

¨  Act 16 in Pennsylvania has legalized the use of non-FDA approved cannabis 
compounds for use in the treatment of serious medical conditions. 

¨  With this in mind, it is important to take into account that cannabis has strong 
addictive potential as demonstrated by epidemiological data and 
neuroimaging studies.   

¨  Cannabis use disorder is associated with specific behavioral manifestations in 
adults.   

¨  Cannabis use disorder in adolescents is associated with significant 
neurocognitive and behavioral changes, and a unique syndrome associated 
with early onset exposure to cannabis.   

¨  Cannabis use disorder is treatable with specific targeted interventions. 
 



The U.S. Food and Drug Administration (FDA) has 
licensed three drugs based on cannabinoids: 

¨  Dronibinol, the generic name for synthetic D9-THC, is marketed under the trade name of Marinol® 
and is clinically indicated to counteract the nausea and vomiting associated with chemotherapy and 
to stimulate appetite in AIDS patients affected by wasting syndrome. 

¨  A synthetic analog of D9-THC, nabilone (Cesamet®), is prescribed for similar indications.  
¨  Both dronabinol and nabilone are given orally and have a slow onset of action.  
¨  In July 2016 the FDA approved Syndros®, a liquid formulation of dronabinol, for the treatment of 

patients experiencing chemotherapy-induced nausea and vomiting who have not responded to 
conventional antiemetic therapies. The agent is also indicated for treating anorexia associated with 
weight loss in patients with AIDS.  

¨  Two additional cannabinoid-based medications have been examined by the FDA. 
¨  Nabiximols (Sativex®) is an ethanol cannabis extract composed of D9-THC and CBD in a one-to-

one ratio. Nabiximols is administered as an oromucosal spray and is indicated in the symptomatic 
relief of multiple sclerosis and as an adjunctive analgesic treatment in cancer. As of September 
2016, nabiximols has been launched in 15 countries, including Canada, Germany, Italy, Spain, the 
United Kingdom, and has been approved in a further 12, but not in the United States. 

¨  In response to the urgent need expressed by parents of children with intractable epilepsy, in 2013 
the FDA allowed investigational new drug studies of Epidiolex®, a concentrated CBD oil (>98 
percent CBD), also developed by GW Pharmaceuticals, as an anti-seizure medication for Dravet 
and Lennox-Gastaut syndromes.  

The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research, 
National Academy of Sciences 2017 



Cannabis Products 

Natural Product Derived Compounds  
¨   Cannabidiol (CBD)    Capsule/Oromucosal spray  Cannabinoid extracted from Cannabis plant  
¨   Cannabis     Multiple active cannabinoids  

¨   Cannador        Capsule    THC and CBD from Cannabis extract  
¨   Tetrahydrocannabinol     Capsule/Smoked/   Active cannabinoid of Cannabis plant 

 (THC)          Oromucosal spray 
¨   THC/CBD        Oral capsule   Combination of cannabinoids  

¨   Epidiolex®        Oil    Concentrated CBD from Cannabis extract  
               (FDA Fast Track)  

¨   Nabiximol (Sativex®) Oromucosal spray  THC and CBD extract from two Cannabis plant varieties 
               (FDA Fast Track)   

Synthetic Compounds  
¨   Ajulemic acid (AjA)       Oral capsule   Synthetic non-psychoactive cannabinoid  
               (FDA PHASE II Active)  

¨   Dronabinol (Marinol®; Syndros®) Oral capsule   Synthetic THC 
               (FDA approved)   

¨   Nabilone (Cesamet®)  Oral capsule   Synthetic cannabinoid— THC analogue  
               (FDA approved)  

The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research, National Academy of Sciences 2017 

 



Canadian Perspective on Marijuana 

¨  “The reason we are choosing to legalize and 
control marijuana is because the current system 
is not protecting our kids.  Right now it’s easier 
for an underage Canadian, a teenager, to buy 
a joint than it is for them to get their hands on a 
bottle of beer.  And you know, whatever you 
may think about the relative harms of marijuana 
vs. alcohol or cigarettes, marijuana’s not good 
for the developing brain. It’s not good for our 
kids. We need to do a better job of making it 
more difficult, at least as difficult as it is to 
access alcohol. We’re looking at it from a public 
health and safety standpoint, as opposed to 
some other places that legalized it on a 
commercial basis. That will come later. We’re 
going to get public health and safety right first.” 



What is the Tobacco Control Act? 

¨  The Family Smoking Prevention and Tobacco Control Act (FSPTCA), 
also known as the Tobacco Control Act, became law on June 22, 
2009.  

¨  It gives the Food and Drug Administration (FDA) the authority to 
regulate the manufacture, distribution, and marketing of tobacco 
products to protect public health.  

¨  The Tobacco Control Act gave the FDA immediate authority to 
regulate cigarettes, cigarette tobacco, roll-your-own tobacco and 
smokeless tobacco. 

¨  For other kinds of tobacco products, the statute authorizes the FDA to 
issue regulations "deeming" them to be subject to such authorities.  

¨  Consistent with the statute, once a tobacco product is deemed, the 
FDA may put in place "restrictions on the sale and distribution of a 
tobacco product," including age-related access restrictions as well as 
advertising and promotion restrictions, if the FDA determines the 
restrictions are appropriate for the protection of the public health. 



Serious Medical Conditions (Act 16) 

•  Cancer 

•  Amyotrophic lateral sclerosis 

•  Multiple sclerosis 

•  Epilepsy 

•  Neuropathies 

•  Crohn’s disease 

•  Intractable seizures 

•  Human immunodeficiency virus or acquired immune deficiency syndrome 

•  Damage to the nervous tissue of the spinal cord with objective neurological 
indication of intractable spasticity 

•  Severe chronic or intractable pain of neuropathic origin or severe chronic or 
intractable pain in which conventional therapeutic intervention and opiate therapy is 
contraindicated or ineffective 

•  Inflammatory bowel disease 
•  Huntington’s disease  
•  Glaucoma 
•  Autism 
•  Post-traumatic stress disorder 
•  Sickle cell anemia 
•  Parkinson’s disease 



Physician Registration 

¨  A physician must be registered with the Pennsylvania Department of Health 
to issue certifications to patients to use medical marijuana.  

¨  The following requirements must be met: 
¤  The physician is (by training or experience) qualified to treat a serious 

medical condition 
¤  The physician successfully completes a four-hour training course designed 

by the Pennsylvania Department of Health with input from state boards 
of medicine, pharmacy and nursing. 

¤  The physician has a valid Pennsylvania license to practice medicine  

 



Certification of Patients 

¨  A registered physician may issue a certification if:   
¤  The physician has determined that the patient has a serious medical 

condition, which must be documented in the patient's medical record 
¤  The patient is under the physician's continuing care for the serious 

medical condition 
¤  The physician determines the patient is likely to receive therapeutic or 

palliative benefit from the use of medical marijuana. 



 Certification 

¨  A certification shall include: 
¤  The patient's name, date of birth and address; 
¤  The name, address, telephone number and signature of the physician  
¤  A statement by the physician that the patient has a serious medical condition and the 

patient is under the physician's continuing care for the serious medical condition 
¤  The date of issuance (automatically expires in one year) 
¤  Any requirement concerning the appropriate form of medical marijuana and limitation 

on the duration of use. 
¤  The method of consumption of medical marijuana (excluding dry leaf or plant form) 

n  pill 
n  oil,  tincture, and liquid. 
n  topical forms, including gels, creams or ointments 
n  a form medically appropriate for administration by vaporization or nebulization  

¤  Particular dosage, strain, variety and quantity or percentage of THC, CBD or other 
particular active ingredient 



Payment and Other Restrictions 

•  A registered physician may not hold a direct or economic interest in a 
medical marijuana organization. 

•  A registered physician may only charge or accept a fee for their clinical 
time (fee for service) to examine the prospective patient to determine if the 
patient should be issued a certification to use medical marijuana 

•  A registered physician may not  

•  provide certification for own use or for the use of a family or household 
member. 

•  advertise their services as a provider who can certify a patient to receive 
medical marijuana. 

•  issue a certification to patients to receive medical marijuana or treat 
patients at the dispensary. 

 



Restrictions for Patients 

¨  Patients (any age) with a qualifying condition and a certification can apply to the 
Department of Health to enroll in the program (in case of minors, their caretaker 
applies). If the application is accepted, the department will issue an identification 
card, which will allow them to access medical marijuana from a state-permitted 
dispensary.  

¨  Patients may not: 
¤  Grow or adulterate marijuana 
¤  Give or sell marijuana to others 
¤  Smoke marijuana (using dried leaf or whole plant marijuana) 
¤  Utilize medical marijuana in the workplace while performing specific dangerous activities 

(10 ngm blood level) 
¨  What is unclear from Act 16? 

¤  Driving under the influence of marijuana 
¤  Using marijuana in a public place 
¤  Possession of marijuana on school or daycare grounds (by child or employee) to be 

determined in the next 18 months by Department of Education. 
¤  Purchase of food or drinks infused with marijuana 



Checking the PDMP 

¨  A registered physician must review the prescription drug monitoring 
program prior to: 
¤  Issuing a certification (to determine the controlled substance history of a 

patient) 
¤  Recommending a change in the amount or form of medical marijuana 

¨  A physician may access the prescription drug monitoring program to do any 
of the following: 
¤  Determine whether a patient may be under treatment with a controlled 

substance by another practitioner 
¤  Review the patient's controlled substance history  



Reporting Responsibilities 

¨  The registered physician who has issued a certification has to notify the 
Pennsylvania Department of Health in writing if the physician knows that:  
¤  The patient no longer has the serious medical condition for which the 

certification was issued. 
¤  Medical marijuana would no longer be therapeutic or palliative. 

¤  The patient has died. 

 



How Do we know What to 
Recommend? 

¨  Phases of Clinical Trials 
¤  The FDA evaluates evidence from a series of trials, conducted in “phases.” 

¨  Phase 1  
¤  drug is tested in normal volunteers and/or people with a relevant  diagnosis to 

examine potential adverse events and how the drug is absorbed, 
distributed, excreted, and metabolized. 

¤  Purpose: Safety and dosage  
¤  Approximately 70% of drugs move to the next phase 

¨  Phase 2  
¤  Look for initial evidence of efficacy.  
¤  These are typically small and are frequently single-blind (i.e., the researchers 

know what’s being given but the subjects do not) or open-label (i.e., everyone 
knows what’s being given and the goals of the study). These studies should also 
provide an idea of the appropriate dose range. 

¤  Up to several hundred people with the disease/condition, studied from several 
months to two years 

¤  Purpose: Efficacy and side effects  
¤  Approximately 33% of drugs move to the next phase  



How Do we know What to 
Recommend? 

¨  Phase 3 trials are key to determining FDA approval.  

¨  If a drug progresses to phase 3, it typically undergoes a series of double-
blind, placebo-controlled trials. These may also involve an active 
treatment comparison, such as an already approved medication for treating the 
condition. 

¨  Upon completion of phase 3 trials—or sometimes as the data are 
being gathered—the FDA may convene an “advisory panel” of external 
experts who interpret and provide advice upon on the relevant evidence 
regarding a drug’s efficacy and safety. Typically, the FDA heeds the advice of 
such panels. 

¨  Two positive studies that are “adequate and well-controlled,” as defined by the 
FDA, are needed to demonstrate acceptable efficacy for approval. A positive 
study shows a statistically significant advantage for the new drug over placebo 
on the primary outcome measure, whereas a negative study finds no such 
benefit on the primary outcome. 

¨  Thousands of volunteers with the disease or condition, studied from 1 to 4 years  



What are we all talking about? 
Cannabinoids 

¤ Endocannabinoids 
n 2-AG (Arachidonoylglycerol) 
n Anandamide (AEA) 

¤ Phytocannabinoids 
n THC (delta-9-tetrahydrocannabinol)  
n CBD (cannabidiol) 

¤ Synthetic cannabinoids 
n Marinol (dronabinol) 2.5mg to 10mg THC, Cesamet (nabilone)  
n  Sativex (100 microlitre spray contains: 2.7 mg THC + 2.5 mg 

CBD) 
n Spice, K2, Yucatan Fire 

 



Dronabinol	  (THC) 
Prescriber	  Information 

CONCOMITANT DRUG 	   CLINICAL EFFECT(S) 	  

Atropine, scopolamine, antihistamines, other anticholinergic agents 	   Additive or super-additive tachycardia, drowsiness 	  

Amitriptyline, amoxapine, desipramine, other tricyclic antidepressants 	  Additive tachycardia, hypertension, drowsiness 	  

Barbiturates, benzodiazepines, ethanol, lithium, opioids, buspirone, 
antihistamines, muscle relaxants,  
other CNS depressants  
	  

Additive drowsiness and CNS depression 	  

Disulfiram	   A reversible hypomanic reaction was reported in a 28 y/o man who 
smoked marijuana; confirmed by de-challenge and re-challenge 	  

Barbiturates,  antipyrine, 	  
	  
	  

Decreased clearance of these agents, presumably via competitive 
inhibition of metabolism 	  
	  

Amphetamines, cocaine, other sympathomimetic agents 	  
	  

Additive hypertension, tachycardia, possibly cardiotoxicity 	  
	  

Fluoxetine 	  
A 21 y/o female with depression and bulimia receiving 20 mg/day 
fluoxetine X 4 wks became hypomanic after smoking marijuana; 
symptoms resolved after 4 days 	  

Theophylline 	  
	  

Increased theophylline metabolism reported with smoking of 
marijuana; effect similar to that following smoking tobacco 	  
	  



Dronabinol (THC) Pharmacokinetics 
Prescriber Information 

¨  THC is highly protein bound (97%)
¨  THC is lipophilic, depositing in adipose 

tissues
¨  THC metabolism occurs mainly in the liver 

by cytochrome P450 enzymes CYP2C9, 
CYP2C19, and CYP3A4.

¨  More than 55% of THC is excreted in the 
feces and ~20% in the urine. 

 



Medical Benefits of Cannabinoids in RCTs  (79 RCTs, only 
2 RCTs evaluated cannabis) 

¨  Cannabinoids were superior to placebo for relief from chemotherapy-related nausea and vomiting (3 
RCTs; 102 patients; response rate, 47% vs 20%; OR = 3.82; 95% CI, 1.55–9.42).  
¤  However, the quality of the evidence was deemed to be low.  

¨  Cannabinoids were superior to placebo for reduction in pain, but the advantage narrowly missed 
statistical significance (8 RCTs; 1,370 patients; response rate, 37% vs 31%; OR = 1.41; 95% CI, 
0.99–2.00).  

¨  However, the advantage for cannabinoids on a 0–10 point pain assessment scale was significant, 
though small (6 RCTs; 948 patients; WMD = −0.46; 95% CI, −0.80 to −0.11).  

¨  Benefits were also observed on other but not all pain outcome measures. The quality of the evidence 
was deemed to be mostly moderate.  

¨  In most analyses, cannabinoids failed to outperform placebo for the reduction of spasticity in patients 
with multiple sclerosis or paraplegia. The quality of the evidence was deemed to be low to moderate.  

¨  Cannabinoids  
¤  Increased weight in patients with HIV/AIDS (4 studies; pooled N = 255),  
¤  Improved sleep in patients with sleep disorders (2 studies; pooled N = 54) and other disorders, and  
¤  Reduced the severity of tics in Tourette’s disorder (2 studies; pooled N = 36).  
¤  However, the benefits were mostly inconsistent, and the quality of the evidence was deemed to be low.  

 

¨  What little evidence was available did not encourage the use of cannabinoids for anxiety or 
depression.  
 

Based on meta-analysis by Whiting et al. JAMA 2015/ cited in J Clin Psychiatry 77:5, May 2016, Chittaranjan Andrade  



Marijuana use is associated with worse outcomes in symptom severity 
and violent behavior in patients with  
posttraumatic stress disorder. 

¨  An increasing number of states have approved posttraumatic stress disorder (PTSD) as a qualifying condition for medical marijuana, although 
little evidence exists evaluating the effect of marijuana use in PTSD.  

¨  We examined the association between marijuana use and PTSD symptom severity in a longitudinal, observational study. 

¨  From 1992 to 2011, veterans with DSM-III/-IV PTSD (N = 2,276) were admitted to specialized Veterans Affairs treatment programs, with 
assessments conducted at intake and 4 months after discharge.  

¨  Subjects were classified into 4 groups according to marijuana use:  
¤  "never-users”  ( no use at admission or after discharge), 

¤  "stoppers” (used at admission but not after discharge )  
¤  "continuing users” (used at admission and after discharge) 
¤  "starters” (using after discharge but not at admission)   

¨  RESULTS:  when compared with stoppers and never-users, marijuana use was significantly associated with worse outcomes in 

¤  (PTSD symptom severity (P < .01),  
¤  violent behavior (P < .01),   
¤  measures of alcohol and drug use (P < .01) 
¤  At follow-up, stoppers and never-users had the lowest levels of PTSD symptoms (P < .0001), and 
¤  starters had the highest levels of violent behavior (P < .0001). 
¤  After adjusting for covariates and using never-users as a reference,  

n  starting marijuana use had an effect size on PTSD symptoms of +0.34 and stopping marijuana use had an effect size of -0.18. 

¨  In this observational study, initiating marijuana use after treatment was associated with worse PTSD symptoms, more violent behavior, and 
alcohol use.  

¨  Marijuana may actually worsen PTSD symptoms or nullify the benefits of specialized, intensive treatment.  

¨  Cessation or prevention of use may be an important goal of treatment. 

J Clin Psychiatry. 2015 Sep;76(9):1174-80. doi: 10.4088/JCP.14m09475. 

Wilkinson ST1, Stefanovics E, Rosenheck RA. 



Adverse Events Associated with 
Cannabinoids in RCTs  

¨  Cannabinoids were associated with more AEs (29 studies; 3,714 patients; OR = 3.03; 95% CI, 
2.42–3.80),  
¤  more serious AEs (34 studies; 3,248 patients; OR = 1.41; 95% CI, 1.04–1.92), and  
¤  more dropout due to AEs(23 studies; 2,755 patients; OR = 2.94; 95% CI, 2.18–3.96) than placebo or comparator treatments.  

¨  Almost all the cannabinoids were associated with a significantly greater risk of AEs than placebo.  
¨  The exception was dronabinol; the risk narrowly escaped statistical significance.  
¨  Individual AEs significantly more common with cannabinoids included  

¤  dizziness (41 studies; OR = 5.09),  
¤  dry mouth (36 studies; OR = 3.40),  
¤  nausea (30 studies; OR = 2.08),  
¤  fatigue (20 studies; OR = 2.00),  
¤  somnolence (26 studies; OR = 2.83),  
¤  euphoria (27 studies; OR = 4.08),  
¤  vomiting (17 studies; OR = 1.67),  
¤  diarrhea (17 studies; OR = 1.65),  

¤  disorientation (12 studies; OR = 5.41), 
¤  asthenia (15 studies; OR = 2.03),  
¤  drowsiness (18 RCTs, OR = 3.68),  
¤  confusion (13 studies; OR = 4.03),  
¤  problems with balance (6 studies; OR = 2.62), 
¤  hallucinations (10 studies; OR = 2.19).  

Based on meta-analysis by Whiting et al. JAMA 2015/ cited in J Clin Psychiatry 77:5, May 2016, Chittaranjan Andrade 
 



There is substantial evidence that cannabis is an 
effective treatment for chronic pain in adults.  

¨  The majority of studies on pain cited in Whiting et al. (2015) evaluated nabiximols 
outside the United States.  

¨  Only a handful of studies have evaluated the use of cannabis in the United States, 
and all of them evaluated cannabis in flower form provided by the National Institute 
on Drug Abuse that was either vaporized or smoked.  

¨  In contrast, many of the cannabis products that are sold in state-regulated markets 
bear little resemblance to the products that are available for research at the federal 
level in the United States. For example, in 2015 between 498,170 and 721,599 
units of medical and recreational cannabis edibles were sold per month in Colorado.  

¨  Pain patients also use topical forms (e.g., transdermal patches and creams). Thus, 
while the use of cannabis for the treatment of pain is supported by well-controlled 
clinical trials, very little is known about the efficacy, dose, routes of administration, or 
side effects of commonly used and commercially available cannabis products in the 
United States.  

¨  Given the ubiquitous availability of cannabis products in much of the nation, more 
research is needed on the various forms, routes of administration, and combination of 
cannabinoids.  

¨  The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research, National Academy of Sciences 2017 



Cannabis and the Evidence 

There is conclusive or substantial evidence that cannabis or cannabinoids are effective:  
¨  For the treatment of chronic pain in adults (cannabis)  
¨  As antiemetics in the treatment of chemotherapy-induced nausea and vomiting (oral cannabinoids)  
¨  For improving patient-reported multiple sclerosis spasticity symptoms (oral cannabinoids)  
There is moderate evidence that cannabis or cannabinoids are effective for:  
¨  Improving short-term sleep outcomes in individuals with sleep disturbance associated with obstructive 

sleep apnea syndrome, fibromyalgia, chronic pain, and multiple sclerosis (cannabinoids, primarily 
nabiximols)  

There is limited evidence that cannabis or cannabinoids are effective for:  
¨  Increasing appetite and decreasing weight loss associated with HIV/AIDS (cannabis and oral 

cannabinoids)   
¨  Improving clinician-measured multiple sclerosis spasticity symptoms (oral cannabinoids)  
¨  Improving symptoms of Tourette syndrome (THC capsules)  
¨  Improving anxiety symptoms, as assessed by a public speaking test, in individuals with social anxiety 

disorders (cannabidiol)  
¨  Improving symptoms of posttraumatic stress disorder (nabilone; a single, small fair-quality trial)  

The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research, National Academy of Sciences 2017 
 



Cannabis and the Evidence 
There is limited evidence of a statistical association between cannabinoids and:  

¨  Better outcomes (i.e., mortality, disability) after a traumatic brain injury or intracranial hemorrhage  
There is limited evidence that cannabis or cannabinoids are effective for:  

¨  Improving symptoms associated with dementia (cannabinoids)  
¨  Improving intraocular pressure associated with glaucoma (cannabinoids)  

¨  Reducing depressive symptoms in individuals with chronic pain or multiple sclerosis (nabiximols, dronabinol, and nabilone)  
There is no or insufficient evidence to support or refute the conclusion that cannabis or cannabinoids are an effective 
treatment for:  
¨  Cancers, including glioma (cannabinoids)  

¨  Cancer-associated anorexia cachexia syndrome and anorexia nervosa (cannabinoids)  
¨  Symptoms of irritable bowel syndrome (dronabinol)  

¨  Epilepsy (cannabinoids)  
¨  Spasticity in patients with paralysis due to spinal cord injury (cannabinoids)  

¨  Symptoms associated with amyotrophic lateral sclerosis (cannabinoids)  
¨  Chorea and certain neuropsychiatric symptoms associated with Huntington’s disease (oral cannabinoids)  

¨  Motor system symptoms associated with Parkinson’s disease or the levodopa-induced dyskinesia (cannabinoids)  
¨  Dystonia (nabilone and dronabinol)  

¨  Achieving abstinence in the use of addictive substances (cannabinoids)  
¨  Mental health outcomes in individuals with schizophrenia or schizophreniform psychosis (cannabidiol)  
The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research, National Academy of Sciences 2017 



Cannabis and Negative Health Effects 

There is no or insufficient evidence to support or refute a statistical association 
between cannabis use and:  
¨  Incidence of esophageal cancer (cannabis smoking)   
¨  Incidence of prostate cancer, cervical cancer, malignant gliomas, non-Hodgkin 

lymphoma, penile cancer, anal cancer, Kaposi’s sarcoma, or bladder cancer 
¨  Subsequent risk of developing acute myeloid leukemia/ acute non-

lymphoblastic leukemia, acute lymphoblastic leukemia, rhabdomyosarcoma, 
astrocytoma, or neuroblastoma in offspring (parental cannabis use)  

There is limited evidence of a statistical association between cannabis use and:  
¨  The triggering of acute myocardial infarction (cannabis smoking) 
¨  Ischemic stroke or subarachnoid hemorrhage  
¨  Decreased risk of metabolic syndrome and diabetes  
¨  Increased risk of prediabetes  
The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research, National Academy of Sciences 2017 



Cannabis and Negative Health Effects 

There is substantial evidence of a statistical association between cannabis smoking and:  

¨  Worse respiratory symptoms and more frequent chronic bronchitis episodes (long-term cannabis smoking)   

There is moderate evidence of a statistical association between cannabis smoking and:  

¨  Improved airway dynamics with acute use, but not with chronic use  

¨  Higher forced vital capacity (FVC)  

There is moderate evidence of a statistical association between the cessation of cannabis smoking and:  

¨  Improvements in respiratory symptoms  

There is limited evidence of a statistical association between cannabis smoking and:  

¨  An increased risk of developing chronic obstructive pulmonary disease (COPD) when controlled for 
tobacco use (occasional cannabis smoking)  

There is no or insufficient evidence to support or refute a statistical association between cannabis 
smoking and:  

¨  Hospital admissions for COPD  

¨  Asthma development or asthma exacerbation 

The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research, National Academy of Sciences 2017 

 



Cannabis:  Driving and Pregnancy 

There is substantial evidence of a statistical association between cannabis use and:  
¨  • Increased risk of motor vehicle crashes  
There is moderate evidence of a statistical association between cannabis use and:  
¨  • Increased risk of overdose injuries, including respiratory distress, among pediatric 

populations in U.S. states where cannabis is legal  
There is substantial evidence of a statistical association between maternal cannabis 
smoking and:  
¨  Lower birth weight of the offspring  
There is limited evidence of a statistical association between maternal cannabis 
smoking and:  
¨  Pregnancy complications for the mother  
¨  Admission of the infant to the neonatal intensive care unit (NICU)  
There is insufficient evidence to support or refute a statistical association between 
maternal cannabis smoking and:  
¨  Later outcomes in the offspring (e.g., sudden infant death syndrome, cognition/

academic achievement, and later substance use) 
The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research, National Academy of Sciences 2017 

 



DUI AND CANNABIS USE 

¨  A systematic review and meta-analysis of 9 studies (pooled N = 49,411) 
showed that driving after cannabis use was associated with a doubled risk of 
motor vehicle accidents (OR = 1.92; 95% CI, 1.35–2.73), especially fatal 
accidents (OR = 2.10; 95% CI, 1.31–3.36). (J Clin Psychiatry 77:5, May 2016, Chittaranjan Andrade) 

¨  The impairment progressively increased as a function of serum THC in every 
task.  

¨  Tests showed a significant shift toward impairment in the critical tracking task 
for serum THC concentrations between 2 and 5 ng/ml.  

¨  At concentrations between 5 and 10 ng/ml approximately 75-90% of the 
observations were indicative of significant impairment in every performance 
test.  

¨  At THC concentrations >30 ng/ml the proportion of observations indicative 
of significant impairment increased to a full 100% in every performance 
tests.  

¨  It is concluded that serum THC concentrations between 2 and 5 ng/ml 
establish the lower and upper range of a THC limit for impairment. 

Cognition and motor control as a function of Delta9-THC concentration in serum and oral fluid: limits of impairment. 

Drug Alcohol Depend. 2006 Nov 8;85(2):114-22. Epub 2006 May 24. Ramaekers JG1, Moeller MR, van Ruitenbeek P, Theunissen EL, Schneider E, Kauert G. 



Endocannabinoid system 
¨  Cannabinoids act on Cannabinoid Receptors 
¨  2 classes of receptors:  

n CB1 (brain) and CB2 (immune system) 
¨  CB1 primarily responsible for abuse-related 

effects of cannabinoids 
¨  CB1 located throughout human brain, with highest 

concentrations in 
n hippocampus, neocortex, basal ganglia, 

cerebellum 
n also in amygdala, hypothalamus 





Cannabis Administration 

¨  Marijuana plant contains over 400 compounds 
n 66 are cannabinoids 

¨  Main psychoactive cannabinoid is  
delta-9-THC 

•  Smoked (inhaled with combustion)                       
 Joint or Blunt or Pipe 

•  Vaporizer (inhaled without combustion) 

¨  Eaten in Food 



Cannabis (the Plant) Phenotypes  

    Chemotype  D9-THC   CBD 
¨  THC-type   0.5–15%   0.01–0.16%  
¨  Hybrid   0.5–5%   0.9–7.3%  
¨  CBD-type   0.05–0.7%   1.0–

13.6%  
  
¨  NOTE: THCA-predominant strains can yield more 

than 25 percent D9-THC; selected CBD clones can 
yield up to 20 percent CBD. 

The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research, National Academy of Sciences 2017 

 



Cannabis (the plant) in 3 common forms 
 

¨  Marijuana  (Pot, Grass, Weed, Mary Jane, Reefer) 

¤ Dried flowering tops and leaves of the plant (THC 1-15%) 

¨  Hashish 

¤ Dried cannabis resin and compressed flowers (concentrations 
ranging from 20-70%)o 

¨  Hash Oil and Dabbing 

¤  essential oils and resin, THC extracted from marijuana with organic solvent 
(15-50%) 

¤  https://www.leafly.com/news/cannabis-101/is-dabbing-good-or-bad-or-both 







Level of Confidence in the Evidence for 
Adverse Effects related to MJ 

¨  Addiction to MJ         HIGH 
¨  Diminished life achievement       HIGH 
¨  Motor Vehicle Accidents                          HIGH 
¨  Chronic Bronchitis                                    HIGH 
¨  Abnormal Brain Development                Medium 
¨  Progression to other drugs                     Medium 
¨  Schizophrenia              Medium 
¨  Depression and Anxiety                         Medium 

 



Acute effects:  Cannabis Intoxication 

¨  Euphoria 

¨  Anxiety 

¨  Altered perception of time (sensation of slowed time) 

¨  Impaired judgment 

¨  Poor coordination and reaction time 

¨  Increased appetite, dry mouth, tachycardia, conjunctival 
injection (two of these) 



Short-Term Marijuana Use:   
Adverse Health Effects  

n Impaired short term memory (e.g. studying for 
a test) 

n Impaired motor coordination (e.g. DUI) 
n Altered judgment (e.g. high risk sexual 

behavior) 
n Paranoia and Psychosis in high doses 



Frequency and Duration of Use  
directly impacts Risk of Chronic Effects 

¨  Naïve Users or Healthy Controls: 
¤ Used cannabis less than 15 times in their lifetime 

¨  Recreational or Occasional Cannabis Users: 
¤ Use cannabis sporadically (less than 4 times/month) 

¨  Chronic Cannabis Users: 
¤ Use cannabis several times per week for at least two 

years 
 



Long-Term or Heavy Marijuana Use:  
Adverse Health Effects   

¤ Addiction  
n 9% overall  
n 17% if start in adolescence  
n 25%-50% of daily users 

¤ Altered brain development (start in adolescence) 
¤ Poor educational outcome, dropping out of school.  

Cognitive impairment and lower IQ (frequent users in 
adolescence) 

¤ Symptoms of Chronic Bronchitis 
¤  Increased risk of chronic psychotic disorders including 

schizophrenia 



Cannabis and Psychiatric Conditions 

There is substantial evidence of a statistical association between cannabis 
use and:  

¨  The development of schizophrenia or other psychoses, with the highest risk 
among the most frequent users (12-1)  

There is moderate evidence of a statistical association between cannabis use 
and:  
¨  Increased symptoms of mania and hypomania in individuals diagnosed with 

bipolar disorders (regular cannabis use) (12-4)  
¨  A small increased risk for the development of depressive disorders (12-5)  
¨  Increased incidence of suicidal ideation and suicide attempts with a higher 

incidence among heavier users (12-7a)  
¨  Increased incidence of suicide completion (12-7b)  
¨  Increased incidence of social anxiety disorder (regular can- nabis use) (12-8b)  
¨  The impairment in the cognitive domains of learning, memory, and attention 

(acute cannabis use) (11-1a)  

The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research, National Academy of Sciences 2017 

 



Cannabis and Psychiatric Conditions 

There is limited evidence of a statistical association between cannabis use and:  
¨  Impaired academic achievement and education outcomes (11-2)  
¨  Increased rates of unemployment and/or low income (11-3)  
¨  Impaired social functioning or engagement in developmentally appropriate social roles (11-4)  
¨  An increase in positive symptoms of schizophrenia (e.g., hallucinations) among individuals with 

psychotic disorders (12-2b)  
¨  The likelihood of developing bipolar disorder, particularly among regular or daily users (12-3)  
¨  The development of any type of anxiety disorder, except social anxiety disorder (12-8a)  
¨  Increased symptoms of anxiety (near daily cannabis use) (12-9)  
¨  Increased severity of posttraumatic stress disorder symptoms among individuals with 

posttraumatic stress disorder (12-11)  
There is limited evidence of a statistical association between sustained abstinence from cannabis 
use and:  
¨  Impairments in the cognitive domains of learning, memory, and attention (11-1b)  
The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research, National Academy of Sciences 2017 



Marijuana Use in the past month, youth aged 12 to 17 by state (2013-2014) 



Adolescence: from age 11 to early 20’s 

¨  More likely to experiment with a variety of 
risky behaviors including drug use 

¨  Often the time of first use of alcohol and 
tobacco 

¨  Continued cortical and subcortical brain 
development with the endocannabinoid 
system playing a vital role 

¨  On average about 10% of Adolescents 
develop substance abuse, higher rates in 
high risk groups. 



Adolescent Effects of Chronic/Frequent 
Cannabis Use 

¤ 30 year high of daily or nearly daily Cannabis Use 1% of 
8th graders and 7% of 12th graders 

¤ 17%  rate of Addiction (Equal to Alcohol) 
¤ Altered brain development  
¤ Poor educational outcome, dropping out of school.*  

Cognitive impairment and lower IQ  
¤  Increased risk of chronic psychotic disorders including 

schizophrenia 

*Brook, J.S. et. al.,The Association Between Earlier Marijuana Use and Subsequent Academic Achievement and Health Problems:  A 
Longitudinal Study.  Amer J Addiction 2008 
Replication of a 2003 longitudinal study from New Zeland by  Fergusson, D.M.  et. al. 
Replicated again in a 2009 longitudinal study from Australia by van Ours, J.C. and Williams, J. (greater impact on females) 
 



Adolescent exposure to cannabis is a 
preventable risk factor for psychosis  

¨  Ever use of cannabis increases the risk of 
schizophrenia two fold (accounting for 8 to 14% of 
schizophrenia cases).  

¨  Frequent use of cannabis increases the risk of 
schizophrenia six fold. 

¨  Use of cannabis decreases age of onset of 
schizophrenia by 2 years. 

¨  Genetic (COMT Val-158, DRD2 T allele, AKT1 C/C) 
and Environmental (childhood sexual trauma) 
impact 

¨  Persistent use of cannabis after a first episode is 
associated with poorer prognosis. 



Impaired Cognitive Capacity and Decreased 
Motivation 

¨  Deficits in Regulation of Attention  
¨  Processing Speed  
¨  Declarative Memory (encoding, consolidation, storage, 

retrieval of facts and events)  

¨  Planning is OK but they can’t update their 
expectations, learn from their mistakes, and 
monitor and adjust their behavior accordingly 

¨  Amotivational Syndrome:  earlier switch to less 
work for less money 



 What Are The Risks? 

Pathways 
of MJ 
Use 

No problem 
use Increase Risk 

to Abuse Other 
Drugs 

Marijuana Co-Administered to 
Enhance the High of  Other Drugs 
(Etoh, Cocaine, Opiates, Nicotine) 



Cannabis Use Disorder 

There is substantial evidence of a statistical association between:  

¤  Increases in cannabis use frequency and the progression to developing problem cannabis use (13-1)  

¤  Being male and the severity of problem cannabis use, but the recurrence of problem cannabis use does not differ between 
males and females (13-3b)  

There is moderate evidence that:  

¨  Major depressive disorder is a risk factor for the development of problem cannabis use (13-2c)  

¨  Adolescent ADHD is not a risk factor for the development of problem cannabis use (13-2d)  

¨  Being male is a risk factor for the development of problem cannabis use (13-2f)  

¨  Exposure to the combined use of abused drugs is a risk factor for the development of problem cannabis use (13-2g)  

¨  During adolescence the frequency of cannabis use, oppositional behaviors, a younger age of first alcohol use, nicotine use, parental 
substance use, poor school performance, anti- social behaviors, and childhood sexual abuse are risk factors for the development of 
problem cannabis use (13-2k)  

There is moderate evidence of a statistical association between:  

¨  A persistence of problem cannabis use and a history of psychiatric treatment (13-3a)  

¨  Problem cannabis use and increased severity of posttraumatic stress disorder symptoms (13-3c)  

There is moderate evidence of a statistical association between cannabis use and:  

¨  The development of substance dependence and/or a substance abuse disorder for substances, including alcohol, tobacco, and other 
illicit drugs (14-3)  

The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence and Recommendations for Research, National Academy of Sciences 2017 

 



 Cannabis Use Disorder 
¨  Mild=2-3;  Moderate=4-5;  Severe= 6 or more  

¤  Taking more or longer than intended 
¤  Loss of control over use (can’t cut down/stop) 
¤  Main focus of life (obtaining, using, recovering) 
¤  Craving, strong desire or urge to use 
¤  Failure in obligations (social, family) 
¤  Continued use despite recurrent social or interpersonal 

problems 
¤  Activities affected (social, work, hobbies) 
¤  Recurrent use when physically dangerous  
¤  Use despite medical (physical or psychological) problems 
¤  Tolerance 
¤  Withdrawal 



Cannabis Withdrawal  

¨  Requires at least three of the following symptoms, 
developing within 1 week of ceasing (or reducing) 
cannabis use that has been heavy and prolonged: 
¤  Irritability, anger or aggression 
¤ Nervousness or anxiety 
¤ Sleep difficulty 
¤ Decreased appetite or weight loss 
¤ Restlessness 
¤ Depressed mood 
¤ Somatic symptoms causing significant discomfort  

n  stomach pain, tremors, sweating, fever, chills, headaches 



Onset and Duration of Withdrawal

¨  Symptoms usually begin 24 to 48 hours after last 
marijuana use.  

¨  Most symptoms resolve within 10 to 14 days.  
¨  In some cases, anxiety and irritability can persist for 

up to a month or longer.  
¨  The amount/frequency of marijuana use and “chronic 

use” (>2 years of marijuana use) are predictors of 
likelihood of withdrawal. 



learnaboutmarijuanawa.org 


