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UPON COMPLETION OF THIS PRESENTATION, LEARNERS SHOULD BE 
BETTER ABLE TO:

• Review the history of cannabis

• Describe the basics of the endocannabinoid system

• Identify the major phytocannabinoids, their medicinal properties and 
side effects

• Explain the evidence supporting cannabis for HIV-related symptoms



DISCLOSURES

Faculty and Planning Committee Disclosures
can be found on the conference app and in the program.

OFF-LABEL DISCUSSION

This presentation contains discussion of products not currently 
approved by the FDA.



As of Feb 2022, 37 States Have Legalized Medicinal Cannabis

Presenter Notes
Presentation Notes
In 1996, California was the first state to legalize cannabis for medicinal use.



CANNABIS

• A genus of the flowering plant Cannabaceae native to Asia with 3 (sub)species:

• Sativa, Indica, Ruderalis

• Over 400 chemical compounds are produced, 65 are unique to the cannabis plant –
Phytocannabinoids

• The phytocannabinoids of most therapeutic interest are tetrahydrocannabinol (THC) and 
cannabidiol (CBD). 

• Marijuana is made from a mixture of dried and shredded flowers of the plant and is greenish-
gray in appearance.

• Hashish is made from the resins of the plant, high THC content.

• Common street names: pot, herb, Mary Jane, grass, reefer, dope, weed, ganja, bud, chronic and skunk.



BIOLOGICAL COMPONENTS OF CANNABIS

• Cannabinoids - THC, CBD

• Minor Cannabinoids - CBC, CBG, CBN, THC-V, CBD-V, CBC-V

• Terpenes - trans-caryophyllene, α-caryophyllene, α-pinene, β-pinene, terpinolene, myrcene, limonene, 
linalool, phytol, squalene

• Carotenoids - β-carotene

• Fatty Acids - Linoleic acid, palmitoleic acid, linolenic acid, palmitic acid, oleic acid, stearic acid, myristic acid, arachidonic 
acid

• Sterols - β-sitosterol, campesterol, stigmasterol

• Vitamin E

• Triglycerides



PHYTOCANNABINOIDS

Δ-9 Tetrahydrocannabinol Cannabidiol Elzinga, et al. 2015

Presenter Notes
Presentation Notes
In the plant, cannabinoids are synthesized and accumulated as cannabinoid acids, but when the herbal product is dried, stored and heated, the acids decarboxylize gradually into their proper forms, such as CBD or d-9-THC 



PHYTOCANNABINOIDS



Source: Leafly



PHYTOCANNABINOIDS AND THE HUMAN BODY

• Phytocannabinoids have pharmacological activity due to 
their receptor-based effects on the endocannabinoid system

• Additional pharmacological effects, such as anti-inflammatory 
mechanisms may be non-receptor mediated. 

Petrocellis, et al. 2008



HISTORY OF CANNABIS



HISTORY OF CANNABIS

• 2900 BC – Chinese emperor Fu Hsi references “Ma” (cannabis) as a “popular medicine”

• 2700 BC – Father of Chinese medicine Emperor Shen Nung discovers healing properties of 
cannabis

• 1213 BC – Egyptians use cannabis for glaucoma, inflammation

• 1000 BC – Bhang (mix of cannabis and milk) used as medicine in India

• 200 BC – Medical cannabis used in ancient Greece



HISTORY OF CANNABIS

• 1500s – The Spanish brought cannabis to the Americas

• 1839 – Sir William O’Shaughnessy researched cannabis in India

• 1850 – United States Pharmacopeia classifies marijuana as a legitimate medical compound

• 1936 – The American propaganda film Reefer Madness was made to scare American youth 
away from using cannabis. 

• 1937 – Marijuana Tax Act banned cannabis use and sales

• 1970 – Controlled Substances Act – Schedule I

Presenter Notes
Presentation Notes
"By 1850, marijuana had made its way into the United States Pharmacopeia, which listed marijuana as treatment for numerous afflictions, including: neuralgia, tetanus, typhus, cholera, rabies, dysentery, alcoholism, opiate addiction, anthrax, leprosy, incontinence, gout, convulsive disorders, tonsillitis, insanity, excessive menstrual bleeding, and uterine bleeding, among others.  Pharmaceutical companies Bristol Meyers Squibb and Eli Lilly used cannabis in their medicinesThe American Declaration of Independence was purported to have been drafted on hemp-based paper.



CANNABIS PROHIBITION IN THE U.S.

• Harry Anslinger

• First director of the Federal Bureau of Narcotics in 1930

• Launched a vigilant campaign against cannabis over the 3 decades he was in 
office.

• The term “marihuana” (Spanish in origin) was used in anti-cannabis propaganda 
to make it sound more foreign.

Presenter Notes
Presentation Notes
Cannabis was outlawed because various powerful interests (some of which have economic motives to suppress hemp production) were able to craft it into a bogeyman in the popular imagination, by spreading tales of homicidal mania touched off by consumption of the dreaded Mexican "locoweed." Fear of brown people combined with fear of nightmare drugs used by brown people to produce a wave of public action against the "marijuana menace." That combo led to restrictions in state after state, ultimately resulting in federal prohibition.



INSTITUTE OF MEDICINE REPORT, 1999

• The Institute of Medicine issued a report based on a summary of the 
peer-reviewed literature addressing the efficacy of therapeutic marijuana 
use.  The 1999 study found at least some benefit for smoked marijuana in 
stimulating appetite, particularly in AIDS-related wasting syndrome, and in 
combating chemotherapy-induced nausea and vomiting, severe pain, and 
some forms of spasticity.

Presenter Notes
Presentation Notes
In general, the report emphasized the need for well-formulated, scientific research into the therapeutic effects of marijuana and its cannabinoid components on patients with specific disease conditions.



BACK TO THE SCIENCE…



• Humans naturally produce cannabinoids - endocannabinoids
• Endocannabinoids interact with specific receptors found on neurons and immune cells 

• Act to reduce excess nerve activity and suppress inflammation 

• Functions in parallel and in conjunction with adrenergic, cholinergic, and dopaminergic

systems in both the central and autonomic nervous systems

ENDOCANNABINOID SYSTEM

An ancient, evolutionarily conserved, and ubiquitous lipid 
signaling system found in all vertebrates, and which appears to 

have important regulatory functions throughout the human body

Presenter Notes
Presentation Notes
Finely tuned physiologic modulator, an “integral part of the [body’s] central homeostatic modulatory system” acting to regulate neurotransmitter release at the level of the synapse. When humans are exposed to plant cannabinoids, the receptors respond in the same wayThis system functions to restore homeostasis by promotion of sleep, appetite, stress reduction and modulation of pain and inflammationThe ECS may also play a role in regulation of the immune system, tumor surveillance, fertility, bone physiology, the hypothalamic-pituitary-adrenal axis and intraocular pressure.



ENDOCANNABINOID SYSTEM

Three main components:

• Endocannabinoids – (endogenous lipid ligands) 
• Anandamide & 2-AG 

• Receptors – CB1 & CB2 (G-protein coupled), TRPV1

• Regulatory Enzymes – Synthesis and hydrolysis of endocannabinoids (ex: fatty 
acid amidohydrolase, FAAH; monoacylglycerol lipase, MAGL)

Presenter Notes
Presentation Notes
Two of the most well-studied endocannabinoids are derivatives of arachidonic acid:N-arachidonoylethanolamine (also called anandamide or AEA)  (discovered in 1992 by Mechoulam, Devane and Hanus)2-arachidonoylglycerol (2-AG) (discovered in 1995 in Mechoulam’s lab)Receptors – There are two well-known cannabinoid receptors: cannabinoid receptor-1 (CB1) and cannabinoid receptor-2  (CB2). The TRPV1 (Transient receptor potential vanilloid type-1) receptor is often also characterized as a cannabinoid receptor - a non-selective cation channel.Anandamide and cannabidiol are partial agonists of the TRPV1 receptor (discovered by Matsuda et al in 1990). Regulatory enzymes – Some endogenous regulatory enzymes synthesize endocannabinoids, while others catabolize endocannabinoids.  For example, fatty acid amidohydrolase (FAAH) is an enzyme that breaks down the endocannabinoid anandamide.The endocannabinoids are synthesized on demand, not stored.  



ENDOCANNABINOIDS

• Anandamide (AEA) – Partial 
agonist of CB1 receptors, low 

affinity to CB2 (1992)

• 2-AG – Fully efficacious agonist 
of both CB1 and CB2 

receptors (1995)

Nature Reviews Cancer 2012



CANNABINOID RECEPTORS

• CB1 receptor - G protein receptor that serves as a target for 
both endocannabinoids and phytocannabinoids. 

• 10 times more prevalent in the CNS as compared to the μ-opioid 
receptor.

• Found in high densities in the neuron terminals of the basal ganglia 
(affecting motor activity), cerebellum (motor coordination), 
hippocampus (short-term memory), neocortex (thinking), and 
hypothalamus and limbic cortex (appetite and sedation). 
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No receptors in the 
medulla oblongata

Presenter Notes
Presentation Notes
In the brain, CB1Rs are found at the terminals of central and peripheral neurons, where they mostly mediate inhibitory action on ongoing release of a number of excitatory and inhibitory dopaminergic, gamma-aminobutyric acid (GABA), glutamatergic, serotoninergic, noradrenalin and acetylcholine neurotransmitter systems.  Because of the involvement of these systems they affect functions such as cognition, memory, motor movements and pain perception CB1 receptors are not located in the medulla oblongata, the respiratory center of the brain, thus explaining why cannabis doesn’t affect respiratory drive.



CANNABINOID RECEPTORS

• CB2 receptor (CB2r) – Found on immune cells and tissues, is 
primarily immunomodulatory and anti-inflammatory

• Expressed on the cell membranes of B and T cells, macrophages and 
spleen.  

• When signaled, CB2r are generally inhibitory to immune cell activation. 

• CB2r expression is inducible, their number is increased by inflammation.

• Reduced CB2r signaling results in increased severity of inflammation as 
found in studies in mice.

Presenter Notes
Presentation Notes
CB2 receptors have also been found on the microglia of the brain  role in Alzheimer’s?



TIMELINE OF CANNABIS DISCOVERIES

• 1899 – Cannabinol (CBN) isolated from cannabis resin (Cambridge)

• 1942 – Cannabidiol (CBD) isolated (Dr. Roger Adams – USA)

• 1964 – discovery of the structure Δ-9 Tetrahydrocannabinol (THC)

• 1990 – discovery of the cannabinoid receptor, CB1

• 1992 – discovery of endocannabinoid, Anandamide

• 1994 – discovery of cannabinoid receptor, CB2

• 1995 – discovery of endocannabinoid, 2-AG

• 1996 – discovery of regulatory enzyme, FAAH

23



Tourino, 2009

Presenter Notes
Presentation Notes
Endocannabinoids function as retrograde synaptic messengers. The presynaptic localization of CB1 receptors indicates that cannabinoids modulate neurotransmitter release from axon terminalsThey are synthesized and released from postsynaptic neurons, traveling across the synapse binding to CB1-R on the presynaptic axon.   suppression of neurotransmitter release. [Manzanares] Depending on the nature of the presynaptic terminal, endocannabinoids induce either suppression of inhibition or suppression of excitation, namely depolarization- induced suppression of inhibition (DSI) or of excitation (DSE). CB1 receptor antagonists block DSI and DSE. However, if the CB1 receptor agonist remains present, the depolarization phenomenon is blocked by occlusion and inhibitory inputs are transient. This is why cannabinoid receptor agonists cannot mimic the same physiologic effects of locally released endocannabinoids.  Since they cause long-lasting activation of CB1 receptors in



Presenter Notes
Presentation Notes
 Although CBD has little binding affinity for either of the two cannabinoid receptors (CB1 and CB2), cannabidiol activates several non-cannabinoid receptors and ion channels. CBD also acts through various receptor-independent channels — for example, by delaying the “reuptake” of endogenous neurotransmitters (such as anandamide and adenosine) and by enhancing or inhibiting the binding action of certain G-coupled protein receptors.CBD directly interacts with various ion channels to confer a therapeutic effect. CBD, for example, binds to TRPV1 receptors, which also function as ion channels. TRPV1 is known to mediate pain perception, inflammation and body temperature.Capsaicin—the pungent compound in hot chili peppers—activates the TRVP1 receptor. Anandamide, the endogenous cannabinoid, is also a TRPV1 agonist.Theories abound for chronic diseases being related to endocannabinoid deficiency.  



REASONS FOR MEDICAL CANNABIS USE
May 9, 202226

REASON FOR USE % REPORTING 
REASON

Pain Relief 82.6%
To Sleep 70.6%

To Relax 55.6%

Muscle Spasms 41.3%

Anxiety 38.1%

To Stimulate Appetite 38.0%

Nausea 27.7%

Depression 26.1%
Reinarman et al., 2011 



PHARMACOLOGIC EFFECTS OF THC

• Psychotropic
• Initial euphoria and relaxation followed by depressant period

• Alterations in memory and cognitive perceptual abilities

• Immunosuppressive/immunomodulatory

• Cardiovascular
• Tachycardia, orthostatic hypotension, peripheral vasodilation

• Analgesia
• Anti-emesis
• Appetite stimulation
• Sedation

Borgelt, 2013



PHARMACOLOGIC ACTIONS OF CBD

• Anticonvulsive

• Analgesic

• Anti-anxiety

• Anti-psychotic

• Anti-inflammatory

• Immunosuppressive

May 9, 202228

Borgelt, 2013

Presenter Notes
Presentation Notes
 At high concentrations, CBD directly activates the serotonin receptor, thereby conferring an anti-depressant effectCBD is immunomodulatory in autoimmune conditions through inhibition of tissue necrosis factor-alpha andinhibition of adenosine uptake via the A2A receptor. In vivo research using cultured cells demonstrates that CBD also stimulates vanilloid pain receptors (TRPV I), inhibits uptake of endogenous cannabinoid, and weakly inhibits its breakdown.



CANNABINOID MEDICINES

• Dronabinol (Schedule III)  

Chemo-induced nausea/vomiting (1985)

Anorexia associated with weight loss from AIDS 
(1992)

• Nabilone (Schedule II)

 Chemo-induced nausea/vomiting (1985)

• Nabiximols (not FDA-approved)

Cannabis-derived liquid extract formulated from 2 strains of 
Cannabis sativa into an oromucosal spray.  Approved in 10 
countries for:

 Spasticity from MS

 Neuropathic pain in MS patients

 Intractable cancer pain

• Rimonabant (CB1 antagonist) – Anorectic antiobesity drug
 Taken off market due to serious psychiatric effects



May 9, 202230

• The enhancement of cannabinoid effects by non-cannabinoid components.

Damsky, et al. 2021

Presenter Notes
Presentation Notes
Entourage effect is a phrase that was introduced in cannabinoid science in 1998 by S. Ben-Shabat, with Raphael Mechoulam, to represent a novel endogenous cannabinoid molecular regulation route. Biological activity assayed together with inactive compounds.



CANNABIS FOR PEOPLE WITH HIV/AIDS 



SIDE EFFECTS OF ANTIRETROVIRAL THERAPIES & 
HIV DISEASE

• Nausea/vomiting

• Loss of appetite, weight loss

• Fatigue

• Diarrhea

• Headache

• Neuropathy

• Joint/Muscle pain

• Depression



WHAT DO THE DATA SAY?

 Studies are limited

• Small sample sizes

• Low quality (observational, lack of randomization, difficulty of blinding) 

 Studies are dated

 Studying cannabis is challenging (Schedule I drug)



HIV AND CANNABIS

• In 1995 a small 4-week study patients with AIDS who took Dronabinol showed a 
trend toward decreased nausea compared with those who took a placebo, 
and a significant increase in appetite.1

• In 2002, Donald Abrams published cannabis is unlikely to impact antiretroviral 

(indinavir and nelfinavir) efficacy. 8

Presenter Notes
Presentation Notes
Subjects on stable regimens containing IDV 800 mg every 8 h (n = 28) or NFV 750 mg three time a day (n = 34) were randomized to one of three treatment arms: 3.95% THC marijuana cigarettes, dronabinol 2.5 mg capsules or placebo capsules administered three times daily. Serial blood sampling was performed at baseline and on day 14 of treatment. The changes in NFV and IDV pharmacokinetics were measured as the median percentage change from baseline.Subjects on stable regimens containing IDV and NFV were randomized to one of three treatment arms: 3.95% THC marijuana cigarettes, dronabinol 2.5 mg capsules or placebo capsules administered three times daily. Serial blood sampling was performed at baseline and on day 14 of treatment. Despite a statistically significant decrease in C(max) of IDV in the marijuana arm, the magnitude of changes in IDV and NFV pharmacokinetic parameters in the marijuana arm are likely to have no short-term clinical consequence. The use of marijuana or dronabinol is unlikely to impact antiretroviral efficacy.



Aim  Measure the patterns and prevalence of cannabis use in patients presenting to large HIV clinic
 Evaluate cannabis’ beneficial or detrimental effect on symptom control

Findings  27% of respondents used cannabis to treat HIV-related symptoms (143/523)

 Most commonly used for loss of appetite (78%) with 97% reporting improvement with cannabis use.

 45% using for pain with 94% reporting improvement with cannabis use

 Statistically significant improvement in >50% of patients in symptoms of nausea, anxiety, nerve 
pain, depression, neuropathy, weight loss, headaches, tremor, constipation, and tiredness. 

 Symptoms that were not improved included weakness and slurred speech, and statistically significant
memory deterioration was recorded in 47% of users. 

 Limitations: no standard cannabis preparations used (unknown THC/CBD content), homogenous population

Woolridge, et al. 2005

Presenter Notes
Presentation Notes
523 questionnaires completed from a single center. Use of cannabis here was not legal. 143 respondents reported using cannabis to treat symptoms associated with HIV.Limitations --> no standard cannabis preparations used (unknown THC/CBD content), homogenous population



Ellis, et al. 2009

• Phase 2, double blinded, placebo controlled crossover trial of smoked cannabis 
• 34 patients randomized, 28 completed treatment with both cannabis and placebo
• Primary outcome  change in pain intensity on the Descriptor Differential Scale from pre-treatment 

baseline to the end of each treatment week

Findings  Pain reduction was significantly greater with cannabis compared to placebo

 Mood disturbance, physical disability and quality of life all improved significantly with cannabis
 Limitations – blinding is difficult, subjects typically knew when they were receiving cannabis

Presenter Notes
Presentation Notes
Limitations – blinding is difficult, subjects typically knew when they were receiving cannabis. 
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• 79 trials included (6462 participants)
• Most trials showed improvement in symptoms (not all statistically significant)
• Compared with placebo, cannabinoids were associated with a greater avg number of patients showing:

• a complete nausea and vomiting response—3 trials
• reduction in pain—8 trials
• a greater average reduction in numerical rating scale pain assessment—6 trials
• average reduction in the Ashworth spasticity scale—5 trials

• There was an increased risk of short-term AEs with cannabinoids, including serious AEs (psychiatric 
disorders, psychosis). 

• Common AEs included dizziness, dry mouth, nausea, fatigue, somnolence, euphoria, vomiting, 
disorientation, drowsiness, confusion, loss of balance, and hallucination.

2015

• Dronabinol, 
nabiximols, nabilone, 
CBD.

• Only 2 studies 
evaluated cannabis

Presenter Notes
Presentation Notes
Common AEs included: asthenia, balance problems, confusion, dizziness, disorientation, diarrhea, euphoria, drowsiness, dry mouth, fatigue, hallucination, nausea, somnolence, and vomiting.
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• “Overall quality of trials was excellent”
• “15 of the 18 trials that met inclusion criteria demonstrated a significant analgesic effect of 

cannabinoid as compared to placebo, several reported significant improvements in sleep. There were 
no serious adverse side effects.”

“This systematic review of 18 recent good quality randomized trials demonstrates that cannabinoids are a 
modestly effective and safe treatment option for chronic non-cancer (predominantly neuropathic) pain. Given 
the prevalence of chronic pain, its impact on function and the paucity of effective therapeutic interventions, 
additional treatment options are urgently needed. More large scale trials of longer duration reporting on 

pain and level of function are required.”

 Included 
neuropathic pain, 
fibromyalgia, RA 
and mixed chronic 
pain

 18 RCTs (2003-
2010), 766 total 
participants

2011

Presenter Notes
Presentation Notes
Other adverse events included poor co-ordination, ataxia,headache,paranoid thinking,agitation,dissociation, euphoria and dysphoria. Adverse effects were generally described as well tolerated, transient or mild to moderate and not leading to withdrawal from the study. This is a significant difference from the withdrawal rates seen in studies of other analgesics such as opioids where the rates of abandoning treatment are in the range of 33% Medical Marijuana Laws Reduce Prescription Medication Use In Medicare Part DUsing data on all prescriptions filled by Medicare Part D enrollees from 2010 to 2013, it was found that the use of prescription drugs for which marijuana could serve as a clinical alternative fell significantly, once a medical marijuana law was implemented. National overall reductions in Medicare program and enrollee spending when states implemented medical marijuana laws were estimated to be $165.2 million per year in 2013. The availability of medical marijuana has a significant effect on prescribing patterns and spending in Medicare Part D.



CANNABIS FOR NAUSEA AND VOMITING

• Central regulation of emesis occurs via the:
 Dorsal Vagal Complex (DVC)
 Area Postrema – located outside BBB, provides 

communication between blood-borne signals
Nucleus of the solitary tract
 Dorsal motor nucleus of the vagus

} Contain 
CB1 

receptors

• Meta-analysis of 3 RCTs (Machado, et al, 2008) showed statistically 
significant benefit of Dronabinol on CINV. 

• Scarcity of data comparing cannabis to first-line anti-emetics

Presenter Notes
Presentation Notes
In cancer patients with anorexia as well as chemotherapy-induced nausea, it is worth noting that cannabis isthe only antiemetic that also has orexigenic action.Whole plant rather than THC alone has been found to be more beneficial for n/v



CANNABIS FOR ANOREXIA/CACHEXIA

• Numerous nuclei in the medulla are involved in the regulation of appetite and nausea  coordinate 
sensory input from the brainstem, vagal complex, vestibular organs, and peripheral organs. 

• CB1r are present in the hypothalamus (controls food intake) and in mesolimbic reward system 
which may be involved in the motivational/reward aspects of eating.

• Endocannabinoids and CB1 agonists inhibit vagal fibers to promote eating 

• Trials conducted in the 1970s in healthy controls found that smoked cannabis (especially when used 
in a social/communal setting) led to an increase in caloric intake, predominantly in the form of 
between-meal snacks, (mainly fatty and sweet foods).6

•  Lack of clinical studies showing benefit of whole plant cannabis in cancer and HIV/AIDS patients

May 9, 2022

Presenter Notes
Presentation Notes
This led to the development of the pharmaceutical CB1 antagonist rimonabant (Acomplia), which was approved in Europe for the treatment of obesity on the basis of phase III clinical trials where it was shown to induce a 4–5 kg mean weight loss with improved glycemic and lipid profiles. However, Acomplia was never approved in the US and was ultimately withdrawn from the European market because it was found to induce anxiety and depressive disorders that were deemed high risk, often leading to patient suicide 



NEUROPATHIC PAIN - FIVE RCTS

• Wilsey et al: A Randomized, Placebo-Controlled, Crossover Trial of Cannabis Cigarettes in 
Neuropathic Pain. J Pain. 2008 June;9(6): 506–521.

• Ellis et al: Smoked Medicinal Cannabis for Neuropathic Pain in HIV: A Randomized, Crossover 
Clinical Trial. 2009 February;34(3): 672–680.

• Wallace et al: Efficacy of Inhaled Cannabis on Painful Diabetic Neuropathy. J Pain. 2015 July;16(7): 
616–627.

• Ware et al: Smoked Cannabis for Chronic Neuropathic Pain: A randomized controlled trial. CMAJ. 
2010 Oct 5;182(14):E694-701. 

• Abrams et al: Cannabis in Painful HIV-Associated Sensory Neuropathy: a randomized placebo-
controlled trial. Neurology. 2007 Feb 13;68(7):515-21.



• The use of cannabis, its active ingredient or synthetic forms such as dronabinol has been advocated in patients with 
HIV/AIDS, in order to improve the appetite, promote weight gain and lift mood. Dronabinol has been registered for the 

treatment of AIDS-associated anorexia in some countries. However, the evidence for positive effects in patients with 
HIV/AIDS is limited, and some of that which exists may be subject to the effects of bias. Those studies that have been 
performed have included small numbers of participants and have focused on short-term effects. Longer-term data, 
and data showing a benefit in terms of survival, are lacking. There are insufficient data available at present 

to justify wide-ranging changes to the current regulatory status of cannabis or synthetic cannabinoids.

Lutge, et al. 2013

Presenter Notes
Presentation Notes
A total of seven relevant studies were included in the review, reported in eight publications. All were randomised controlled studies, with four utilising a parallel group design, two a within-subject randomisation and two a cross-over design. All of the studies were of a fairly short duration, ranging from 21 days to 84 days. In only four papers (in effect, three studies) were sequence generation and allocation concealment judged to be adequate. The use of cannabis and rapidly acting cannabinoids posed considerable challenges for blinding, as the psychoactive effects are expected to be quickly discernible to study participants, particularly those who have been previous users of such products. Dronabinol was expected to be more easily blinded. The outcomes measured were variable, including change in weight, change in body fat (measured as a percentage of total body weight), change in appetite (measured on a visual analogue scale), change in caloric intake (measured in kcals/kg/24hr), change in nausea and vomiting (measured on a visual analogue scale), change in performance (measured by Karnofsky performance score or specific tests for memory and dexterity) and change in mood (measured on a visual analogue scale).The evidence for substantial effects on morbidity and mortality is currently limited. Data from only one relatively small study (n=139, of which only 88 were evaluable), conducted in the period before access to highly-active antiretroviral therapy (HAART), showed that patients administered dronabinol were twice as likely to gain 2kg or more in body weight (RR 2.09), but the confidence interval for this measure (95% CI 0.72 - 6.06) included unity. The mean weight gain in the dronabinol group was only 0.1kg, compared with a loss of 0.4kg in the placebo group. However, the quality of sequence generation and allocation concealment in this study, in which participants were randomised by centre, could not be assessed.



• Dose of cannabis consumed

• Ratio of the various cannabinoids in the 
cannabis product

• Route of administration

• Time since consumption

• Health status of the patient

• Age of the patient

• Co-administration of other drugs/medicines

• Whether or not the patient has been using 
cannabis recreationally (or receiving cannabis 
therapy) long-term or if the patient is cannabis 
naïve

May 9, 2022

FACTORS INFLUENCING CANNABIS’ EFFECTS

Borgelt, 2013



Government of the District of Columbia. Medical Cannabis:  Adverse 
Effects & Drug Interactions. doh.dc.gov 



CONTRAINDICATIONS

• Absolute Contraindications
• Acute psychosis and other unstable psychiatric conditions

• Relative Contraindications
• Severe cardiovascular, immunological, liver or kidney disease

• Cannabis may exacerbate arrhythmia or a history of arrhythmias

• Pregnancy/breastfeeding

Government of the District of Columbia. Medical Cannabis:  Adverse 
Effects & Drug Interactions. doh.dc.gov 



SIDE EFFECTS/ADVERSE EFFECTS OF CANNABIS USE

• Distorted perception

• Loss of motor coordination

• Difficulty with concentration/problem solving

• Dry mouth

• Tachycardia

• Psychosis and Schizophrenia (increased risk 
with personal/family hx)

• Infertility 

 In vivo and in vitro studies have shown that 
cannabis may disrupt the hypothalamus 
pituitary-gonadal axis, spermatogenesis, and 
sperm function 

• Cannabinoid hyperemesis syndrome

• Impaired driving

May 9, 2022

Borgelt, 2013

Presenter Notes
Presentation Notes
As with any other therapy, adverse effects must be taken into account. Some patients will suffer side effects, although most of them will appear only in the first days of treatment and disappear as the body adjusts to the drug. Short-term effects, such as unsteadiness, dizziness, difficulty concentrating,drowsiness, dryness of the mouth, and/or headache, are related to depression of the central nervous system. Chronic cannabis use does not produce serious cognitive disorders, as occurs with other substances like alcohol, but it can aggravate pre-existing mental disease. Therefore, treatment with cannabinoid receptor agonist with central actions may be contraindicated, or either rigorously controlled, in individuals predisposed to psychiatric disorders. Cannabinoid Hyperemesis Syndrome is characterized by chronic cannabis use, cyclic episodes of nausea and vomiting, and frequent hot bathing



MODES OF ADMINISTRATION

5/9/2022

• Vaped oil (Cartridge/Pen) 
• Vaped ground or whole flower
• Capsule/Tablets (chewable, orally disintegrating)
• Edible
• Liquid (oil/tincture)
• Oral Spray 
• Oral Powder
• Suppository
• Lotions, gels

Presenter Notes
Presentation Notes
 Psychoactive effects of inhaled cannabis appear within 90 seconds, reach a maximum after 15-30 minutes, and taper off within 2-3 hoursThe psychoactive and physiological effects of orally consumed cannabis appear approximately 90 minutes after ingestion, reach their maximum after 2-3 hours and last for about 4-12 hours 



May 9, 202248Route of 
Administration Absorption Peak concentration Factors impacting 

absorption Bioavailability

Inhaled
Quick Fast, rapid 

drug delivery to the 
brain

22 min
Depth of inhalation, 
frequency of puffs, 

breath hold

Varies 2-56%
Heavy users 23-27%

Occasional users 
10-14%

Oral Slow
1-2 h, can be 

delayed to up to 
8 h

Degradation of the 
drug in the stomach 

and First-pass

Ranges from 
10-20%

Oromucosal/ 
Sublingual Fast 30 min High first past 

metabolism Similar to oral route

Rectal Fast 15 min Low first past 
metabolism Twice of oral route

Transcutaneous Slow

2 h Steady state 
plasma 

concentrations were 
found to be 

maintained for at 
least 48 h

Transport across 
the skin layers 
No first-pass 
metabolism

10 percent



THC:CBD SPECTRUM
5/9/2022



THE FUTURE OF CANNABIS RESEARCH

• Identification of compounds that retain therapeutic effects without the 
side effects

• Alternative methods of delivery

• Manipulation of the endocannabinoid system

• A selective transporter for the re-uptake of anandamide may exist 
(evidence mixed at present, controversial)



WANT TO KNOW MORE?

• Cannabis Pharmacy: The Sensible Guide to Medical Marijuana –
Michael Backes



OBSTACLES TO BETTER STUDIES

• Lack of validated studies on the various benefits of medical cannabis

• Cannabis remains classified as a Schedule I drug
Schedule I drugs, substances, or chemicals are defined as drugs with no currently 
accepted medical use and a high potential for abuse. 

• FDA requires Phase 3 studies to be done with the same drug that the 
sponsor is seeking to market

As long as the DEA/NIDA monopoly on cannabis research exists it will not be 
possible to develop an FDA-approved prescription medicine with NIDA cannabis.



SUMMARY

• Cannabis is generally well tolerated without serious adverse effects

• Good data shows therapeutic benefits in neuropathy

• Large RCTs showing therapeutic benefit of cannabis are lacking

• In discussions with patients about medical cannabis, clinicians should include 
information about contraindications and potential side effects/adverse effects as 
well as current levels of evidence
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