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Objectives
} The learner will:

1. Discuss approved usage of medical marijuana in the state 
of Texas.

2. Learn pharmacology of marijuana and cannabinoids.

3. Identify medications that may interact with marijuana 
use.

4. Learn the defining symptoms and treatment of 
Cannabinoid Hyperemesis Syndrome and other side 
effects of marijuana.

5. Discuss medical/therapeutic properties of CBD Oil.

Financial Disclosure
} Unfortunately, I have no financial obligations to disclose.

Personal Disclosures
} Divisionary Topic 
} 1000’s Anecdotes
} Personal Bias

} For any medications that could potentially help relieve pain and 
suffering.

} Independent Practice

History of Medicinal Marijuana
} Before 1000 BCE evidence of Cannabis use 

} 1800’s Williams Brooke O’Shaughnessy MD introduced 
medicinal cannabis to Western Medicine.

} Cannabis was listed in the United States Pharmacopeia 
1850-1942.

} 1970 Controlled Substance Act

} Now Schedule I drug.

Epidemiology
} In 2016, 192 million people worldwide used marijuana.

} About 3.9 global pop between 15-64 years of age.

} In North America 41.5 million users or 12.9%
} Last month use 2003 8.9% now 13.9% adults –NOT 

TEENS
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Medical Marijuana in Texas 
} Varies from State to State

} Texas selected 3 companies to act as cultivators, 
processor and dispensary.
} Low levels of THC (< 0.5% by weight)

} >10% by weight cannabidiol

} January 2018 first RX in Texas went to 6yo girl.

Medical Marijuana in Texas Cont.
} Pt must have intractable epilepsy and have medical history 

of trying at least 2 other medication and failing these 
therapies

} Rx must be written by physician –only 14 Dr’s in Texas
} Many waiting for FDA approved drug vs. dispensary product 

CBD oil.

} With approval to treat >57 conditions and counting
} Chronic Pain
} Seizure Disorder –Approved in Texas
} Muscle Spasms

} Cachexia/anorexia

86th Legislation Season
} HB 1325 Legalize industrial Hemp – Passed

} Starting in 2019 Cultivation licenses will be granted
} 2020 crops can be planted

} HB 3703 Expand the Compassionate Use Program-
Limited Passed
} Includes terminal cancer, incurable neurodegenerative diseases 

(ALZ, Parkinsons, Huntington’s etc.) autism, ALS, epilepsy, MS, 
spasticty.

} Pts no longer need approval from 2 specialists

} Defines a prescription for low-THC cannabis as entry into 
Compassionate Use Registry.

How Does it Work?
} Cannabinoid receptors are most commonly found in the 

brain, nervous system and immune system, but are also 
found in abundance in all major organs.

} Some researchers believe that a number of common 
medical conditions may be the result of a condition 
known as endocannabinoid deficiency. 

} These diseases are thought to include anxiety and 
depression, autoimmune conditions such as Crohn’s 
disease and psoriasis, epilepsy, MS and Parkinson’s, 
fibromyalgia, and many, many more.

Pharmacokinetics: delta 9 THC
} Cannabinoids are active components in Marijuana. 2 are most 

clinically relevant.
} THC - psychoactive property in marijuana
} CBD –most abundant
} Multiple others

} Effect Endocannabinoid system CB1 and CB2
} CB1 -CNS, lungs, liver and kidneys, 
} CB2 – Immune system and hematapoietic cells
} Novel cannabinoid receptors theorized in endothelium and play a 

role in inflammation
} Appetite 

} Pain-Sensation
} Mood
} Memory
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Pharmacokinetics: delta 9 THC
} THC is lipophilic

} Bioavailability 23-27% daily users
} 10-14% occasional users
} Metabolized by liver
} Cytochrome P450

} 65% excreted in feces, 
} 20% excreted in urine

} ½ life daily users up to 2 weeks
} ½ life occasional users 1-2 days

THC CBD
} Analgesic

} Antiemetic

} Anti-inflammatory
} Some psychoactive 

properties

} Antipsychotic
} Antiseizure

} Antianxiety

} Mitigates adverse affects 
of THC

} Potentiates anti-
inflammatory and 
analgesic effects of THC

} No adverse affects

Balance THC to CBD
} 1:1 ratio most tolerable
} CBD dominant 10:1 decreases ‘high’, anxiety and 

tachycardia

Why isn’t it being prescribed more?
} Imagine there is a new kind of medication for diabetes.
} This new medicine may help some people.
} This new medicine has huge amount of public interest 

and thoughts both for and against –everyone going to 
watch and see for whom and how you prescribe this.

} To prescribe this you aren’t going to prescribe a dosage 
just a kind starting ratio which the patient which take to 
the medication company and a non-medical professional 
will work with them on the correct balance to dispense, 
but ultimately, you are responsible for this prescription.

CBD
} Passage of the 2018 Farm Bill in the U.S. Congress which 

made hemp products that contain less than .03 percent 
concentration of THC legal under federal law, did not 
make those products legal in Texas.

} Whether or not CBD oil is legal in Texas depends on 
who you ask, and how you frame the question. Texas 
cannabis laws are among the strictest in the nation. 
Although Texas law forbids the production of CBD oil in 
the state of Texas without a license, the question of 
whether or not hemp CBD oil is covered under Texas 
cannabis possession laws is debatable.

} https://www.star-telegram.com/news/local/community/fort-worth/article225554495.html

CBD: The Research
} The strongest use for CBD is seizure reduction in 

epilepsy, experts agree. 
} In April, an FDA advisory panel recommended approval of 

the drug Epidiolex, an oral CBD solution, for treating 
seizures in two rare forms of epilepsy.
} This may impact OTC CBD.

https://www.star-telegram.com/news/local/community/fort-worth/article225554495.html
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CBD: The Research
} An expert panel for the National Academies of Sciences, 

Engineering, and Medicine found ''modest to moderate'' 
effects by cannabis or cannabinoids for:
} Chronic Pain –NNT 11
} Chemotherapy-induced nausea and vomiting –NNT 4
} Spasticity in Multiple Sclerosis patients –NNT 7

} But the panel cautioned that studies are limited, the 
number of people studied is often small, and that more 
research is needed.

CBD: The Research
} Researchers say they want to do more research on CBD but it is 

regulated the same as THC, making it tough to study.
} Currently, investigators interested in conducting research on 

cannabis plant material must obtain that cannabis through 
the National Institute on Drug Abuse (NIDA), which has historically 
contracted only with the University of Mississippi to cultivate 
different varieties of research-grade cannabis with various THC:CBD 
ratios.

} The DEA has recently announced that it will register additional 
sources of cannabis cultivated for research or the development of 
FDA-approved products.

} If an investigator is interested in conducting research on a cannabis 
extract or purified cannabinoid (including one synthesized in a 
laboratory), the preparation may be obtained through NIDA or 
from other sources, including importation into the United States.

Cannabinoids for Medical Use: A systematic 
Review and Meta-Analyses JAMA 2015
} 79 trials 6462 participants
} Low Quality Evidence

} Nausea/vomiting 
} Weight Gain in HIV
} Sleep Disorders

} Tourettes

} Moderate quality evidence 
} Pain and spasticity 

} Increase AE’s

What does the Evidence Say?
} Cochrane Library 7 reviews

} Epilepsy-no reliable conclusions regarding efficacy
} HIV/AIDS associated anorexia – unclear
} Dementia – No Evidence –notes more studies needed.

} Schizophrenia –current evidence is insufficient to antipsychotic 
effect. 

} Crohn’s – unclear–further studies need to be done.

} Ulcerative Colitis –unclear further studies need to be done.

Cochrane Review Neuropathic Pain
} All Cannabis –based medications superior to placebo for 

substantial and moderate pain relief and reduction of pain 
intensity.
} Low to moderate quality evidence.
} More adverse affects with cannabis vs. placebo (low quality 

evidence).
} Overall completeness and applicability of studies poor.

} Publication Bias
} Small study size

} No clear evidence supporting use.

Opioid Sparing Effect of Cannabinoids: A 
Systematic Review and Meta-Analysis
Neuropsychopharmacology Journal 2017

} Robust Evidence in PRECLINICAL STUDIES to decrease 
opioid doses without decreasing analgesic effects.

https://www.sciencedirect.com/topics/medicine-and-dentistry/national-institute-on-drug-abuse
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Cannabis and cannabinoids for the 
treatment of people with chronic noncancer 
pain conditions: Meta-analyses

} Published in Pain Oct 2018

} Metanalyses including 47 RCT’s 57 obs studies

} 9958 participants

} NNT Benefit = 24

} NNT Harm = 6
} Evidence for benefit in CNCP limited.

The Impact of Marijuana Use on Glucose, 
Insulin, and Insulin Resistance Among US 
Adults

} Conclusions: ‘…found that marijuana use was associated 
with lower levels of fasting  insulin and HOMA-IR, and 
smaller waist circumference.’

} Penner, E. A., Buettner, H., & Mittleman, M. A. (2013). The 
Impact of Marijuana Use on Glucose, Insulin, and Insulin 
Resistance among US Adults. The American Journal of 
Medicine, 126(7), 583-589. 
doi:10.1016/j.amjmed.2013.03.002

Cardiovascular Consequences of Marijuana 
Use
} “….decrease in heart rate, mild increase in bp”
} “….Orthostatic hypotension…”
} “….Decreased exercise test duration in maximal exercise 

tests….
} “….decrease in onset of CP in angina patients….”
} “….may trigger onset of MI….”
} “…more studies to determine if therapeutic role for 

cannabinoids in bp control or neuroprotection post 
CVA…”

} Sidney, S. (2002). Cardiovascular Consequences of Marijuana Use. The Journal of 
Clinical Pharmacology, 42(S1). doi:10.1002/j.1552-4604.2002.tb06005.x

Marijuana for Glaucoma: A Recipe for 
Disaster or Treatment?
} “Marijuana has been shown to lower intraocular pressure 

but with limited duration of action and numerous adverse 
effects. Use of marijuana to lower IOP as a means of 
glaucoma treatment would require frequent use through 
the day, leading to significant adverse effects and possible 
progression towards Cannabis Use Disorder and/or 
withdrawal symptoms”.

} Sun, X., Yu, C. S., Chadha, N., & Liu, J. (2015). Marijuana for Glaucoma: A Recipe for Disaster or 
Treatment? Yale Journal of Biology and Medicine, 88, 265-269.

Special Populations: Pregnancy
} Dronabinol: Category C

} New study 2016 “no associated rates of birth defects 
when used by pregnant women”

} Mark K et al. Arch Woman’s Ment Health 2015

THC is metabolized through CYP 450 
enzymes…..
} 57 Human Genes Coding for the various CYP 450 enzymes.
} 6 of the CYP 450 enzymes are responsible for metabolizing 

90% of drugs.
} CNS Depressants –potentiate effects
} Antidepressants –depression, anxiety, mania, tachycardia, 

hypertension
} Antileptics 
} Lithium, Warfarin, Theophylline, Antiretrovirals,  (increased serum 

levels)
} Antabuse –hypomania, agitation, irritability

} CYP enzymes present in most body tissues
} Play a significant role in synthesizing and breaking down 

hormones, cholesterol and Vitamin D synthesis
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Other Interactions
} Cytochrome P2C19

} 10% drugs 
} May decrease metabolism of other medications (clopidrogrel, 

Prilosec, Nexium, Progesterone, diazepam, Primidone).

} Cytochrome P3A4
} Rifampicin, Ketoconazole, Phenytoin, dexamethasone, 

ketoconazole, clarithromycin, St John’s Wort
} may increase peak plasma concentrations of CBD

Most common Interactions
} Smoking more than 2 joints a week increases the risk of 

interactions.
} Beta-blockers
} Warfarin
} Anti-depressants

} Antiepileptic drugs
} Statins

Risks
} Now evidence of dependence in long term studies –

Cannabis Use Disorder.
} May worsen or trigger psychosis, schizophrenia, mental 

conditions in genetically susceptible patients.
} May decrease motivation.
} Cannaboid hyperemesis syndrome 

Common Adverse Effects:

} Anticholinergic Effects –Dry mouth, blurry 
vision, urinary retention, tachycardia, 
hypertension

} CNS Effects –Ataxia, memory loss, cognitive 
dysfunction, hallucinations,  

} GI Side Effects –Vomiting, Nausea, 
} Psychological: hostility, Anxiety mild psychosis, 

paranoia,

Case Study
} 33 yo man presents c/o numbness to face, increased 

anxiety, increased heart rate/bp,  heavy legs, dizzy, 
lightheaded.

} Med history: Started Cymbalta 2 weeks ago. Was helping 
anxiety for the first week last 2-3 days not helping as 
much. No other meds /supplements.

} Occasional beer drinker –did have one or two last night.

} By any chance do you smoke marijuana?
} Yes, used to smoke all day most days, now just smokes once a 

day. Did smoke ‘a bowl’ just before this ‘attack’ started.

} Is this an interaction with Cymbalta and marijuana?

Case Study
} 20 yo male presents cyclical vomiting.
} No previous medical history
} Social history: College Student lives in California
} Visiting mom and dad and starting  vomiting.  This 

happens every other month to every month lasts 1-2 
days. No fever no diarrhea no other symptoms, no change 
in weight. Hot shower makes this better.

} Physical Exam WNL, pants fit snugly, good turgor, stable 
vitals.

} Social drinking 4-5 beers on the weekends, +marijuana 
use 4-5 days a week he describes himself as a ‘light’ 
Marijuana smoker.    
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Cannabinoid Hyperemesis Syndrome 

} Up to 25% of users.

} Hot shower/bath decreases symptoms
} Treatment is supportive:

} Antiemetics (24-48 hours) 
} Hydration

} Haldol 1mg works better than traditional anti-emetics
} Topical capsaicins peri-umbilical area.
} Stop smoking marijuana.

3 Phases
} Prodromal Phase
} Months or years
} Early am nausea
} Fear of vomiting
} Abdominal discomfort
} Normal eating pattern
} May increase cannabis use to relieve nausea

3 Phases
} Hyperemetic Phase
} Bouts of intense vomiting
} Weight loss (up to 14 kg)
} Compulsive warm water relief

3 Phases
} Recovery Phase

} Follows complete cessation of marijuana use
} 12 hours to 4 weeks
} Return to normal eating patterns

} Weight Gain
} Regular Bathing

Resolution
} May continue up 4 weeks after stopping bc THC stored in 

fat.
} Make sure you are doing the correct studies to make the 

diagnosis….
} DD includes Crohn’s, cyclical vomiting syndrome, pregnancy, 

etc.

Cannabis Use Disorder
} Develops in about 10% of regular users.

} May be associated with cognitive impairment, poor school 
or work performance, and psychiatric comorbidity such 
as mood disorders and psychosis.

} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 24, 2019, from 
https://www.uptodate.com/contents/cannabis-marijuana-acute-intoxication?search=cannabis acute 

intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1
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If I use Marijuana will this progress to other 
drugs?
} < 9% users progress to other drugs.
} 2 Models

} Sequential Gateway Model –Classical gateway model –start with 
alcohol/tobacco then marijuana then stimulants opiates or 
hallucinogens. Causal relationship –prevent initiation MJ use then 
prevent more illicit drug use.

} Common Liability Model – Pre-existing environmental and genetic 
factors that contribute to all substance use and disorders so that 
one specific substance at one time is not a major determinant.

} Most studies are suggestive of the Common Liability Model.
} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 24, 2019, from 

https://www.uptodate.com/contents/cannabis-marijuana-acute-intoxication?search=cannabis acute 
intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1

Cannibis Use Disorder 
} Estimate 4 million residents of US in 2016.De

} 1 of 8 users.

} Risk:
} increases with greater intensity of use.

} Declines with Age8
} Men 2x

} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 24, 2019, from 

https://www.uptodate.com/contents/cannabis-marijuana-acute-intoxication?search=cannabis acute 
intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1

Race and Ethnicity
} General Population 2.9%
} Native American 5.5%

} Black 4.6%
} Hispanic 2.8%

} White 2.7%
} Asian 1.3%
} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 24, 2019, from 

https://www.uptodate.com/contents/cannabis-marijuana-acute-intoxication?search=cannabis acute 
intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1

Alcohol Use
} Substantial Bidirectional comorbidity between cannabis 

use or cannabis use disorder and alcohol use or alcohol 
use disorder.

} Cannabis Use Disorder 3-4x more likely to have current 
alcohol use disorder

} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 24, 2019, from 
https://www.uptodate.com/contents/cannabis-marijuana-acute-intoxication?search=cannabis acute 
intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1

Acute Cannabis Intoxication
} Smoke Inhalation 

} Onset 15-30 Mins lasts up to 4 hrs

} Bioavailability 10-35%

} Ingestion 
} Onset 30mins -3hrs may last up to 72 hrs

} THC half life 25-36 hrs
} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 24, 2019, from 

https://www.uptodate.com/contents/cannabis-marijuana-acute-intoxication?search=cannabis acute 
intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1

Acute Intoxication
} Toxic Effects: Impaired attention, concentration, short 

term memory and cognitive dysfunction, nausea, postural 
hypotension, delirium, panic attacks, anxiety and 
myoclonic jerking hyperemesis, myoclonis

} Pediatric Toxicity: Usually After Ingestion, Sleepiness, 
ataxia, behavior changes (euphoria to irritability, excessive 
and purposeless motor activity, coma, respiratory 
depression

} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 24, 2019, from 
https://www.uptodate.com/contents/cannabis-marijuana-acute-intoxication?search=cannabis acute 
intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1
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Acute Intoxication: Physiologic Signs Adults 
and Adolescents
} Tachycardia
} Hypertension –orthostatic hypertension esp in elderly
} Increased Resp Rate
} Conjunctival Injection
} Dry Mouth
} Increased Appetite
} Nystagmus
} Ataxia
} Slurred Speech
} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 

24, 2019, from https://www.uptodate.com/contents/cannabis-marijuana-acute-
intoxication?search=cannabis acute 
intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_r
ank=1

Neuropsychiatric Effects:
} Feel ‘high’

} Perceptual and mood changes

} Slowed reaction time
} Impaired cognition

} Psychomotor impairment lasts 12-24 hours BUT only 1 out of 
9 users or less is aware of this impairment after initial high 
resolves.

} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 24, 2019, from 
https://www.uptodate.com/contents/cannabis-marijuana-acute-intoxication?search=cannabis acute 

intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1

Complications
} Acute Exacerbation Asthma
} Pneumothorax /Psuedomediastinum –Tachy, CP, subq

emphysema
} Rarely angina and MI

} Risk for MI 4.8 x higher in reg cannabis users

} 2-7x more likely to be responsible for MVA
} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 24, 2019, from 

https://www.uptodate.com/contents/cannabis-marijuana-acute-intoxication?search=cannabis acute 
intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1

Management
} Mostly Supportive Care
} Regional poison Control may be helpful for children with 

ingestion
} Coma usually resolves after 1-2 days –supportive care
} GI decontamination NOT recommended
} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 24, 2019, from 

https://www.uptodate.com/contents/cannabis-marijuana-acute-intoxication?search=cannabis acute 
intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1

Acute Intoxication: Physiologic Signs 
Pediatrics
} Tachycardia OR bradycardia, 

} Hyper OR hypotension, 

} Vomiting, 
} Conjunctival injection, 

} Nystagmus, 
} Ataxia, 

} Slurred speech, 

} Dilated pupils or Miosis, 
} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 24, 2019, from 

https://www.uptodate.com/contents/cannabis-marijuana-acute-intoxication?search=cannabis acute 
intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1

Cannabis Withdrawal
} Occurs about a week after abrupt cessation or reduction

} Includes: Irritability, anger, anxiety, depression, and 
disturbed sleep.

} Physical symptoms very rare may include: abdominal 
discomfort, headache, muscle tremors, twitching

} Wang, G., MD. (2019, June 18). Cannabis (marijuana): Acute intoxication. Retrieved July 24, 2019, from 
https://www.uptodate.com/contents/cannabis-marijuana-acute-intoxication?search=cannabis acute 

intoxication&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1
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Cannabidiol Oil
} Rather than being a strain of industrial hemp which has 

been bred to produce higher levels of CBD, the hemp 
used to produce CBD oil is actually derived from strains 
of marijuana which have been bred to be effectively 
devoid of THC, the compound produced in pot which 
causes people to get high. 

} This CBD-rich hemp, sometimes referred to as PCR 
hemp (phytocannabinoid-rich hemp) looks like marijuana, 
smells like marijuana, and is grown in the same way as 
marijuana

But I saw this store….
} A number of shops in Texas have been selling hemp CBD oil 

imported from other states to buyers without a prescription. 
Their reasoning, is that CBD oil is a food product made from 
hemp and is as legal as hemp seed oil or any other hemp food 
product.

} In April of 2018, the Texas DSHS threatened to pull all 
products containing CBD from store shelves statewide. They 
even went so far as to “raid” one Texas shop that was selling 
CBD oil. The agency declared that pot laws aside, CBD has not 
been approved by the FDA as a food additive and, therefore, 
any food products made with CBD are also illegal.

} Just six weeks later, after a raucous public uproar, lawmakers 
backed down on this position — at least temporarily while 
they gather more information about CBD. In the meantime, 
many stores in the state are still selling CBD oils and CBD-
infused products such as edibles and skin cream

It’s not all the same
} In Texas, if you possess CBD oil with any trace of THC 

0.5% (tetrahydrocannabinol), you could be charged with a 
felony for possession of a controlled substance which, 
depending on the weight in grams, can carry a range of 
punishment from 180 days in a state jail facility up to 20 
years in prison.

} https://www.star-telegram.com/news/local/community/fort-worth/article225554495.html

30 min video on Cannabinoid Hyperemesis 
Syndrome

} https://youtu.be/Bt-ENLMeoFs

Canadian 
Simplified 
guideline for 
prescribing 
medical 
cannabinoids 
in primary 
care

Thank you!

} www.medicalcannabis.com

} www.cannabinoidsociety.org
} NIH National Institute of Health

} NIDA National Institute on Drug Abuse

} Canadian Family Physician

https://www.star-telegram.com/news/local/community/fort-worth/article225554495.html
http://www.medicalcannabis.com/
http://www.cannabinoidsociety.org/
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