• 1. Define the term CBD – the phytocannabinoids derived from a
legally grown hemp plant.
• 2. Explain the physiology of the mammalian endocannabinoid
system (ECS), particularly as a messaging system for biological
activity.
• 3. List the primary therapeutic benefits within the ECS through the
use of phytocannabinoids.
• 4. Describe the pharmacology and potential efficacy of the nonpsychoactive phytocannabinoid cannabidiol (CBD) as a therapeutic
treatment, including safety profile, drug interactions, dose
recommendations.
• 5. Recognize, select and assemble the up-to-date scientific
resources on CBD therapy to provide appropriate patient counseling
and care through this evolving industry.

Objectives

Faculty: The Lambert Center for the Study of
Medicinal Cannabis & Hemp, Thomas Jefferson University

Senior Fellow: Institute of Emerging Health Professions,
Thomas Jefferson University

Alex Capano, DNP, CRNP, FNP-BC

The Endocannabinoid System:
Therapeutic Impact of CBD
and Full-Spectrum Cannabinoids

9 Act opposed by American Medical
Association

9 In the US Pharmacopeia and widely
used in America until 1937 after the
Marihuana Tax Act

9 Grown by George Washington,
used by Thomas Jefferson

9 India, Africa & the Roman Empire
for > 2000 years

9 Documented use in China as early
as 2700 BCE

9 Continuous use for > 8,000 years

History of Hemp
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Marihuana Tax Act of 1937

WHAT IS THE DIFFERENCE BETWEEN
HEMP AND MARIJUANA

CBD vs. THC

Binds to both CB1 & Cb2 receptors – partial agonist

Risks: Can induce anxiety & psychosis, drug
interactions, hepatic toxicity

Low affinity for CB1 & CB2 receptors – “potent
antagonist” (Thomas et al., 2007)

Federally illegal
Therapeutic potential: Anti-nociceptive>antiinflammatory, anti-proliferative, etc.

Highly regulated
Therapeutic potential: Anti-inflammatory, pain
relieving, immunomodulating, anti-anxiety, etc.
Risks: Minimal; Drug interactions, hepatic toxicity

The compound that elicits the high in marijuana
Will not (and cannot!) get you high

THC
Not psychoactive

CBD

HEMP & CBD 101

•
•
•
•

(Deferne, 1996; Rose, 1991; Rose, 1997)

Antithrombotic
Anti-inflammatory
Anti-asthmatic
Immunomodulatory
(autoimmune disorders, RA, etc.)

– Linolenic Acid, α-linolenic acid,
gamma-linolenic acid*

• Exceptionally rich in
polyunsaturated fatty acids
• Omega-3 & Omega -6

Hemp Seed Oil

–Introduction to the
Endocannabinoid System

• How do they work?

What are Cannabinoids?
s?

• The benefits of hemp-seed oil
PLUS cannabinoids

• What is the difference?

Full Spectrum
Hemp Extract

•
•
•
•
•
•
•

Amyotrophic lateral sclerosis.
Autism.
Cancer, including remission therapy.
Crohn’s disease.
Damage to the nervous tissue of the central
nervous system (brain-spinal cord) with
objective neurological indication of
intractable spasticity, and other associated
neuropathies.
Dyskinetic and spastic movement disorders.
Epilepsy.
Glaucoma.
HIV / AIDS.
Huntington’s disease.
Inflammatory bowel disease.
…there’s more

- Dr. Raphael Mechoulam,
the chemist who identified the endocannabinoid system

“I can’t list all the
physiological systems and
conditions affected by
cannabinoids because
there are too many.”

The Endocannabinoid System

Qualifying
Conditions

•
•
•
•
•

Qualifying
Conditions
(cont’d)

Intractable seizures.
Multiple sclerosis.
Neurodegenerative diseases.
Neuropathies.
Opioid use disorder.
Parkinson’s disease.
Post-traumatic stress disorder.
Severe chronic or intractable pain of
neuropathic origin or severe chronic or
intractable pain.
• Sickle cell anemia.
• Terminal illness

•
•
•
•
•
•
•
•

Summary

CB1

• Two confirmed endogenous ligands (eCBs),
anandamide and 2-AG,
many other putative
• Cleaved by lipid precursors on
demand
• Degraded by at least two enzymes

• Two confirmed receptor subtypes, many
other putative
• CB1 ubiquitous, abundant in nervous
tissue
• CB2 more localized, specifically to
immune cells
• THC binds equally to both, CBD BINDS
TO NEITHER
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Inside Cell

Outside Cell

CB2
Inside Cell

Outside Cell

(Immune, Digestive, Muscular, and Vascular Systems)

CB2 Receptors are prevalent throughout the body.

(Hippocammus, Cerebellum, and Cerebrum)

CB1 Receptors are predominant in the brain.

Activation and upregulation of the endocannabinoid system is essential to healthy living

The Receptors

Some (e.g. CBD effects) are not CB receptor mediated

Many pharmacological effects of Cannabis explained by activation of CB1 and/or CB2 receptors

Anandamide, 2AG

Endogenous
cannabinoids

Plant derived

CBD, THC, CBG,
CBN, THCV, etc.

Exogenous
Cannabinoids

The Endocannabinoid System (ECS)

Activation of the
ECS through
cannabinoids

PAIN &
INFLAMMATION

• Chemicals released
around the site of
disease contribute to
chronic pain conditions
(histamine, bradykinin,
serotonin, ATP,
prostaglandins,
cytokines, chemokines
etc...)
• Phytocannabinoids
generally -and CBD
specifically- suppress
this inflammatory
response through
multiple mechanisms

Endogenous levels are low and
the half-life is rapid
Mechanism through FAAH
inhibition





Potential for ASD related social
impairment (Wei et al., 2016)

Directly correlated with improved
mood, reduction of depression
and anxiety responses.





Named after Sanskrit word –
Ananda - “bliss”



CBD & Anandamide

PTSD

CBD & Mood

Activity on 5HT1-A serotonin receptor

Secondary outcomes

Human social phobia study (used isolate at high dose 600mg,
Bergamaschi et al., 2011)

Multiple basic science studies

Wei et al., 2015

Study at UC Irvine

CBD, Anandamide & Oxytocin

CBD &
Neuroprotection

CBD &
Inflammation

•
•Animal
studies: increase in synaptic proteins in
prefrontal cortex & hippocampus
••Prolonged effects

Neuroregenerative
potential

Campos et al., 2013; Junkat et al., 2013; Tuma & Steffens,
2012; Fernanez-Lopez et al., 2013; Alvarez et al., 2008

•
•Individually
and synergistically
••Increase in glutathione
••Decrease high levels of glutamate to reduce
oxidative stress

Antioxidant potential

Decrease in
degenerating neurons
and increase in viable
neurons after hypoxicischemia.

Modulation of cell death
pathways

Attenuation of
hippocampal
neurogenesis

• Hedge et al., 2016; Martin-Moreno et al., 2011;
Booz, 2017; Russo, 2008.

• Moderation of Mast Cell activity and histamine
release
• Reduction in immunoreactive microglia
• Decrease in toll-like receptor responses
• Promotion of adenosine receptor A2A

Terpenes

The Entourage Effect:
Why Whole-Plant, Full-Spectrum Matters

THE ENTOURAGE EFFECT:
IT’S NOT ONLY ABOUT CBD!
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WHAT IS FULL-SPECTRUM HEMP EXTRACT?

Petzke’s Systematic Review on Cannabinoids & Pain
• 15 RCTs
• Conclusion: Cannabinoids effective for pain relief
• Side effects of intoxication with high THC*
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Meta-Analysis from the National Academies of Science, Engineering
& Medicine
• “Conclusive or substantial evidence” of cannabinoids’ efficacy in pain relief,
spasticity, seizures.
• Well tolerated

JAMA’s systematic review of cannabinoids analgesia.1
• 28 randomized clinical trials (RCTs) completed over 67 years.
• The review concluded that cannabis therapy for marked pain relief and
spasticity reduction is supported by high-quality evidence.

CANNABINIOIDS AND PAIN

CANNABINOIDS, PAIN,
& OPIOID REDUCTION
Efficacy
Safety
Withdrawal
Substitute or Treatment?

– CBD & Fentanyl
Pharmacokinetic Study
– No increased risk of
respiratory depression
– No increased
cardiovascular risk

CBD for Opioid
Reduction:
Withdrawal

•
•
•
•

Opioid Reduction:
Why CBD?

• CBD does not pose a risk for addiction or dependence
• In humans: Double-blind, placebo controlled RCT:
– CBD was safe when used in conjunction with opioids
– No increased risk of respiratory depression or cardiovascular
issues
– Statistically significant reduction in heroin cravings after one
dose of CBD at 1 hr, 24 hrs & 7 days
– CBD decreased cigarette use among dependent participants.
– CBD reduced anxiety in the patients who received it

CBD for Opioid Reduction

• Maine Medical Center: 1,500 opioid users:
patients opioids for chronic pain.
• Reduction in:

• CBD does not pose a risk for addiction or dependence

• In humans: Double-blind, placebo controlled RCT:
– CBD was safe when used in conjunction with opioids
– No increased risk of respiratory depression or cardiovascular
issues
– Statistically significant reduction in heroin cravings after one
dose of CBD at 1 hr, 24 hrs & 7 days
– CBD decreased cigarette use among dependent participants.
– CBD reduced anxiety in the patients who received it

CBD for Opioid Reduction

• States with medical cannabis laws: 24.8% lower mean annual opioid
overdose mortality rate compared to states without medical cannabis
access

• California, a survey of 2,897 revealed that 97% of opioid users
reported that they “strongly agreed/agreed” that cannabinoids reduced
their opioid use

• Michigan: retrospective survey revealed a 64% decrease in opioid
use, a decrease in side effects, and an overall improved quality of life
in those who used cannabinoids

– Opioids: 76.7%
– Anxiety meds: 71.8%
– Depression meds: 37%
– Sleep meds: 65.2%
– Migraine meds: 66.7
– Alcohol: 42%

• Preclinical and pilot studies have shown CBD may reduce opioid
cravings and alleviate opioid withdrawal symptoms.

• Preclinical and pilot studies have shown CBD may reduce opioid
cravings and alleviate opioid withdrawal symptoms.

• Medicare prescriptions for drugs to treat pain, depression, anxiety,
nausea, psychoses, seizures and sleep reduced in states with
cannabinoids

CBD for Opioid Reduction

CBD for Opioid Reduction

Cannabinoids:
62% “very effective”
33% “helps a little”
5% “did not help at all”

Lyrica:
10% “very effective”
29% “it helps a little”
61% “did not work at all

Opioid Substitute
or Addiction
Treatment?

Savella:
10% “very effective”
22% “it helps a little”
68% “did not work at all”

Cymbalta:
8% “very effective”
32% “it helps a little”
60% “did not work at all”

Self-report from over 1,300 fibromyalgia patients on
treatment efficacy of Cymbalta, Lyrica, Savella & CBD

National Pain Foundation Study on Fibromyalgia

– “Microdose” of THC
believed to be sufficient
– Properties of CBD

• Some may be using
higher THC

• Variable dosage

• Self-report

– Translational risks

• Reduction in anxiety, impulsivity, drug-seeking behaviors provoked by stress
& drug cues
• CBD cleared from brain within 3 days
• Effects persisted 5 months later

– Potential for relapse prevention in cocaine & alcohol
addiction (Gonzalez-Cuevas et al, 2018)

• Inhibits cue-induced heroin-seeking behavior. Possibly through altered CB1 expression
in nucleus accumbens
• Effects lasted up to 2 weeks

– Decreased opioid seeking behavior (Ren et al., 2009)

• CBD inhibited decrease of the ICSS threshold by morphine
• No motor impairment
• Acitvity on 5-HT1A

– Decreases reward facilitating effect & seeking behavior
in opioid dependence, but not cocaine (Katsidoni et al., 2013)

Animal Studies: CBD evaluated for treatment of
drug addiction

Limitations

Statistically significant, p=.003

Evaluating the effects of
full-spectrum hemp extract
on opioid use and quality of
life indicators in chronic
pain patients

OBSERVATIONAL STUDY

Statistically significant, p=.006

This observational study aimed to investigate the effects of a
cannabidiol (CBD) rich full-spectrum hemp extract product on
opioid use, quality of life (QOL) measures, and willingness to down
titrate opioids in chronic pain patients in one pain management
clinic in rural Indiana. A total of 97 participants completed the 8week study. Of them, 94 participants used the hempextract. Three chose not to use hemp extract. Additional data
collection occurred at week 12 with 37 participants. Of those who
took the hemp product, 53% (N=50) to 58% (N=55) reduced opioid
use at weeks 8 and 12 respectively, and 94%(N=89) reported
improved QOL outcomes. None (N=0) of the participants who did
not take the hemp product reduced opioids or reported improved
QOL outcomes. Quantitative Statistical Analyses using ANOVA was
completed with SPSS. Improvements in scores from baseline to
week 8 were statistically significant on the PEG scale, the PSQI, and
the PDI. Score changes on the PHQ-4 and the Willingness VAS
suggested a downward trend but were not statistically
significant. This study suggests that CBD-rich hemp extract is
effective in reducing opioid use and improving quality of life
outcomes in chronic pain patients, but it is not effective in
improving patients’ willingness to down titrate opioids.

*statistically significant, p=.098

Conclusions
Limitations
Need for clinical education
Drug screening adaptations
Future Research

*Not statistically significant

x

“There are no case reports of abuse or
dependence relating to the use of pure CBD.”
x “No public health problems have been associated
with CBD use.”
x “CBD has been found to be generally well tolerated
with a good safety profile.”
x “There is no evidence that CBD is liable to similar
abuse and similar ill-effects as substances…such
as cannabis or THC.”

Some key findings from the WHO:

In an historic resolution, the World Health
Organization (WHO) Expert Committee on Drug
Dependence just recommended that “preparations
considered to be pure CBD should not be scheduled
within the International Drug Control Conventions.”

Geneva: August 17, 2018

The Brightfield Study:
A third-party market
analysis evaluated the
market for hemp-derived
CBD with over 1,400
participants

2. In the hours following the 2018 Farm Bill signing, the
agency issued two ground-breaking statements:
(1) opining that hulled hemp seed, hemp seed protein
powder and hemp seed oil are generally recognized as
safe (GRAS) under their intended conditions of use;
and (2) that the agency is seriously considering using
its authority to issue a regulation that will specifically
allow hemp-derived CBD ingredients in foods and
supplements, and that it will reach out to the industry
and the public for input.

1. May 2018: FDA scientists conclude that CBD has no
abuse potential and does not pose a risk to public
health.

• 90% reported that they were
likely to buy again.

• 56% reported the same over
prescription meds.

• 69% of hemp-derived CBD users
reported CBD was either more
effective or “much more effective”
than other OTC products they’ve
tried.

• 42% substituted CBD completely • Pros: relief without side effects,
and eliminated use of traditional
not psychoactive
medications.
• Cons: lack of availability, not
psychoactive

• 84% reported hemp-derived
CBD was very effective or
extremely effective in reducing
their clinical conditions. (13%
moderately, 3% slightly, 0% not
at all)

• Top Conditions for CBD use:
depression, insomnia, anxiety,
pain, migraines, arthritis and
nausea

Key Takeaways from the Brightfield Study

- Ronald Tuma, PhD

NOW THEY USE
THEM TO BE
ANTI-INFLAMMATORY!

BABY BOOMERS FIRST
USED CANNABINOIDS
TO BE
ANTI-ESTABLISHMENT…

•
•
•
•
Dosing
Interactions
Monitoring
Product Selection

Have human patients
or clients? What you
need to know

• Spanned across all age groups.

• Split almost evenly between genders (55% female, 44%
male)

• CBD users are “significantly more likely to purchase branded
products via legal and official channels”

• About 67% of CBD users bought between 1 & 3 products in
the last two weeks

Key Takeaways from the Brightfield Study

Find the peak

Dosing and Delivery
Sublingual vs. Oral vs. Topical

The Problem with States’ Medicinal
Cannabis Programs

•

•

Original Full Spectrum products (0.3%
THC)
– Unlikely, but possible.
– Individual metabolism varies
– False positive on immunoassay
urine drug screen
Full spectrum, THC-free products
– THC level is zero
– No chance of a TRUE positive
– May trigger false positive with
UDS*

But Will I Fail
a Drug Test?

Dermatomes

• Think grapefruit juice, but…
• Clinically significant?
• Follow-up & Counseling

– Potential inhibition at
CYP3A4, CYP2C9,
CYP2C19, CYP2D6*

• CBD interacts with
CYP 450

No interaction with other CYP 450, other
drugs

•

•

•

•

•

Interaction with anti-epileptic drugs at
35mg CBD
Resulted in increased side-effects from
anti-epileptic drugs
Reduced dose of anti-epileptic drugs to
reverse adverse effects
Maintained overall reduction in seizure
activity
70% of participants had 50% reduction
in overall seizures

Pediatric Evidence:

•

GW Pharmaceuticals: 40mg sativex
(1:1 ratio)

Drug / Drug Interactions

Oral administration of cannabidiol (0, 50, 80, or 125 mg/kg/day) to pregnant rabbits
throughout organogenesis resulted in decreased fetal body weights and increased fetal
structural variations at the highest dose tested, which was also associated with maternal
toxicity. Maternal plasma cannabidiol exposures at the no-effect level for embryofetal
developmental toxicity in rabbits were less than that in humans at the RHD.
When cannabidiol (75, 150, or 250 mg/kg/day) was orally administered to rats throughout
pregnancy and lactation, decreased growth, delayed sexual maturation, neurobehavioral
changes (decreased activity), and adverse effects on male reproductive organ development
(small testes in adult offspring) and fertility were observed in the offspring at the mid and high
dose. These effects occurred in the absence of maternal toxicity. The no-effect dose for preand postnatal developmental toxicity in rats was associated with maternal plasma cannabidiol
exposures approximately 9 times that in humans at the RHD. 8.2

Lactation Risk Summary There are no data on the presence of cannabidiol or its metabolites in
human milk, the effects on the breastfed infant, or the effects on milk production. The
developmental and health benefits of breastfeeding should be considered along with the
mother’s clinical need for EPIDIOLEX and any potential adverse effects on the breastfed infant
from EPIDIOLEX or from the underlying maternal condition.

•

•

•

Solution? Ask for a Certificate of
Analysis (COA)

JAMA: 70% of CBD products do not
match label (Bon Miller et al., 2017)

FDA: 91% of products do not match
packaging (2016)

Animal Data:
Oral administration of cannabidiol (0, 75, 150, or 250 mg/kg/day) to pregnant rats throughout
the period of organogenesis resulted in embryofetal mortality at the highest dose tested.
There were no other drug-related maternal or developmental effects. The highest no-effect
dose for embryofetal toxicity in rats was associated with maternal plasma cannabidiol
exposures (AUC) approximately 16 times that in humans at the recommended human dose
(RHD) of 20 mg/kg/day.

•
•

Use in Pregnancy &
Breastfeeding

•

Should:
– Be done by a
third party lab
– Include
cannabinoid
content
– Include tests for
pesticides,
microbes,
chemicals
– Be lot specific

Certificate of
Analysis

NAVIGATING
THE WILD WEST OF
THE CBD MARKET

• Is it full-spectrum?

• How many mg of CBD?

• 30ml bottle

COA for a CBD
“Arousal” Product

• Is this full-spectrum?

• Is this correct?

• Labeled 300mg

• 30ml bottle

VERIFY THE CERTIFICATE OF ANALYSIS

Certificate ID: 26952

Oklahoma City, ok 73149
Attn: Korbin Hand

Can-Tek Labs Llc.
8107 South I-35 service
servi rd.

Signature:

Analyst: JDP

3/5/2018
Test Date: 3/4/2018

Date:

-

THCV

CBDV
Weight %
ND
ND
0.26 wt %
ND
ND
ND
ND
ND
ND
ND
0.26 wt%
0.26 wt%

0.26
CBD

CBG

CBC
Conc.
ND
ND
2.51
2
.5
51 mg/mL
L
ND
ND
ND
ND
ND
ND
ND
2.51 mg/mL
2.51 mg/mL

CBN

THCA

CBDA

CBGA

FM-10-05, Rev. 1, DCN:14-0001

420 Fortune Blvd. • Milford, MA 01757 • 617-221-3356
www.ProVerdeLabs.com

Page 1 of 1

Max THC (and Max CBD) are calculated values for total cannabinoids after heating, assuming complete decarboxylation of the acid to the neutral
form. It is calculated based on the weight loss of the acid group during decarboxylation: Max THC = (0.877 x THCA) + THC. ND = None
detected above the limits of detection (LLD)

ID
Δ9-THC
THCV
CBD
CBDV
CBG
CBC
CBN
THCA
CBDA
CBGA
Total
Max THC
Max CBD

Δ9-THC

26952-CN

The client sample was analyzed for plant-based cannabinoids by Convergence Chromatography (CC). The collected data was compared to data
collected for certified reference standards at known concentrations.

CN: Cannabinoid Profile & Potency [WI-10-04]

Matthew Silva, Chemical Engineer

Authorization:

This test method was performed in accordance with the requirements of ISO/IEC 17025. The sample was provided to the laboratory by the client
and tested as received. These results relate only to the test article listed in this report. Reports may not be reproduced except in their entirety.

Date Received: 2/16/2018

Matrix: Tincture - MCT Oil

Client Sample ID: 250-60%

• Is it full-spectrum?

• Is it correct?

• Labeled “500mg” of
CBD

• 30ml bottle

VERIFY THE CERTIFICATE
OF ANALYSIS

•

Cornell Studies*
Pharmacokinetics
Efficacy
Safety
Dosing (2mg/kg
bid)*

Furthermore, by redefining hemp to include its “extracts,
cannabinoids and derivatives,” Congress explicitly
removed popular hemp products – such as hemp-derived
CBD -- from the purview of the CSA. Accordingly, the Drug
Enforcement Administration (DEA) no longer has any claim
to interfere with the interstate commerce of hemp
products, so as long as the THC level is at or below 0.3%.
This should give comfort to federally regulated institutions
– pharmacies, banks, merchant services, credit card
companies, e-commerce sites and advertising platforms -to conduct commerce with the hemp and hemp CBD
industry.

As a consequence of the 2018 Farm Bill, hemp is now
permanently removed from the Controlled Substances Act
(CSA). It is now deemed an agricultural commodity, no
longer able to be classified as a controlled substance, like
marijuana.

Hemp-derived CBD is no longer a controlled substance
under federal law.

2018 Farm Bill

•
•
•
•
•

CBD for Pets

Drug Testing

1

Pregnancy &
Breastfeeding

2

Drug interactions

3
Dosing

FAQs

4

Laws & Legality

Pediatric Use

5

“Can I use it
for…?”

6

Superior quality tinctures, soft gels and salves

Formulation and packaging is completed in a certified cGMP facility

Golden oil is tested by an independent lab to verify consistency and purity

Hemp crops are grown on company-owned farms in Kentucky and
crops are fully-compliant under Section 7606 of the 2014 Farm Bill

Hemp seed legally is imported to the USA from Ecofibre in
Australia

Vertical Integration from Farm-to-Pharmacy for Superior Quality

Faculty: The Lambert Center for the Study of
Medicinal Cannabis & Hemp, Thomas Jefferson University

Senior Fellow: Institute of Emerging Health Professions,
Thomas Jefferson University

Alex Capano, DNP, CRNP, FNP-BC

Questions?

• OVER THE COUNTER
• LEGAL
• AVAILABLE AT YOUR LOCAL PHARMACY

• OVER THE COUNTER
• LEGAL
• AVAILABLE AT YOUR LOCAL PHARMACY

