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Medical cannabis in US
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Cannabidiol (CBD): a brief background

■ Isolated in 1940 by Roger Adams, 
chemical structure characterized in 
1963 by Raphael Mechoulam

■ Small RCT in 1980s showed anti-
convulsant activity1

■ Not your (great great) grandmother’s 
cannabis: changing THC : CBD 
ratios2

■ War on Drugs 

■ Resurgence in 2010s
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CBD – a legal and regulatory quagmire
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Epidiolex vs. Hemp-derived

Epidiolex

■ 100mg/mL

■ Oral Solution

■ Can be prescribed off-label
■ ~$1,300 per 10,000mg bottle

Hemp-derived

■ Variable concentration, 
price, and standardization

■ More formulations
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Some grey areas

■ FDA: Under Food, Drug, 
and Cosmetics Act, CBD 
cannot legally be sold as 
dietary supplement
■ Is this stopping anyone? 

■ Still legal as cosmetics (e.g., 
topicals)

■ Employment implications: 
Can CBD cause a positive 
urine drug screen? 
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Preclinical studies of arthritis and 
inflammation 

■ Various mouse models used: 
■ Collagen-induced arthritis (RA)1: 2.5-

20mg/kg/day I.P., 10-50mg/kg/day oral

■ Freund’s adjuvant induced monoarthritic knee
(Inflammatory)2: 0.6-62.3 mg/day transdermal

■ Sodium monoiodoacetate knee (OA)3: intra-
articular injection of 100-300ug of CBD

■ Reductions in pain: paw withdrawal 
latency2 and weight bearing3

■ Joint swelling and damage1,2

■ Reductions in Pro-inflammatory 
biomarkers (TNF- α)1,2
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• Zymosan injection to induce inflammation in mice



Anxiety: Short-term human studies

■ Acute dosing paradigms: 
single day, 100-800mg/CBD 
used

■ Decreased anxiety1-4

■ Inverted U-shaped curve?2
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CBD opioid-sparing? 
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• Three doses: 

• Placebo, 400mg, 800 mg

• Administered 3 days in row

• Primary outcomes

• Craving and anxiety (VAS)

• Secondary outcomes

• Affect

• Cognitive performance

• Physiological measures

• Safety



CBD + THC: Synergism? 
■ Allosteric modulator of cannabinoid 

receptor 1, alters CB1 binding of 
THC1

■ When co-administered, CBD widens 
therapeutic window of THC in 
preclinical studies of neuropathic 
pain2

■ Associated with decreases THC-
related psychoactivity and adverse 
events3,4
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Risks of CBD

■ Generally well tolerated: multiple studies 
demonstrate safety of ≥600mg/day CBD in several 
different conditions1

■ Drug-drug interactions: Can inhibit or affect liver 
enzyme activity which can affect CBD plasma 
concentrations1,2

■ Epidiolex effects (high doses): Drowsiness, 
decreased appetite, diarrhea, fatigue, malaise, 
weakness/lethargy, rash, difficulty sleeping, 
infections2

■ Quality control!
■ Pesticides, solvents, heavy metals can be left behind by sloppy 

manufacturing

Iffland, Kerstin, and Franjo Grotenhermen. "An update on safety and side effects of cannabidiol: a review of clinical 

data and relevant animal studies." Cannabis and cannabinoid research 2.1 (2017): 139-154. 2. 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/210365lbl.pdf
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Nociceptive Neuropathic Nociplastic

Cause Inflammation or 

damage

Nerve damage or entrapment CNS or systemic problem

Clinical 

features

Pain is well 

localized, consistent 

effect of activity on 

pain

Follows distribution of 

peripheral nerves (i.e. 

dermatome or 

stocking/glove), episodic, 

lancinating, numbness, 

tingling

Pain is widespread and 

accompanied by fatigue, sleep, 

memory and/or mood difficulties 

as well as history of previous pain 

elsewhere in body

Screening 

tools

PainDETECT Body map or FM Survey

Treatment NSAIDs, injections, 

surgery, ? opioids

Local treatments aimed at 

nerve (surgery, injections, 

topical) or CNS-acting drugs

CNS-acting drugs, non-

pharmacological therapies 

Classic 

examples

Osteoarthritis

Autoimmune 

disorders

Cancer pain

Diabetic painful neuropathy

Post-herpetic neuralgia

Sciatica, carpal tunnel             

syndrome 

Fibromyalgia

Functional GI disorders

Temporomandibular disorder

Tension headache

Interstitial cystitis, bladder pain 

syndrome

Mechanistic Characterization of Pain
Variable degrees of any mechanism can 

contribute in any disease 

Mixed Pain States



• Limited: short length and small sample size
• Many used THC alone or THC + CBD

• Most support in neuropathic pain (THC+CBD).

• Increased risk of short term AEs (mostly minor) for study 

participants

• Recent clinical trials suggest that CBD may be useful in 

nociceptive pain3 but not centralized pain4

1. Whiting, Penny F., et al. Jama 313.24 (2015): 2456-2473.  2. Nugent, Shannon M., et al. Annals of 

internal medicine 167.5 (2017): 319-331. 3. Hunter, D., et al. Osteoarthritis and Cartilage 26 (2018): 

S26. 4. van de Donk, Tine, et al. Pain (2018).
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Pharmacokinetics
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Very much improved

Much improved

Slightly improved

No 

change

Slightly worse

Much worse

Very much worse

Figure 1. Self reported effectiveness of CBD for 

managing FM-related symptoms

Figure 1. Changes were assessed using the Patient Global Impression of Change for each symptom.

Error bars are ± Standard Deviation.  30-40% of study population reported much to very much improvement 

across each symptom.

Overall health
(n=876)

Pain (n=848) Insomnia/sleep
problems
(n=494)

Anxiety
(n=442)

Fatigue
(n=260)

Depression
(n=232)

Memory
(n=155)

Other (n=44)

Boehnke et al, under review
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Figure 1. Substituting CBD for pain medications (n=878)

Boehnke et al, under review. 
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Summary and Practical Tips
■ CBD clinical trials are very limited or non-existent. Most plausibility in 

nociceptive pain and pain-related symptoms (e.g., anxiety, inflammation) 

■ Patients are using CBD regardless: How to effectively communicate?

■ Come up with a treatment plan with your patient. 

■ Consider using as an adjuvant

■ “Start low, go slow”1

■ Minimize harm: Quality control and avoiding inhalation

■ Consider pharmacokinetics of different administration routes for dose layering: e.g., 
edibles for XR, tinctures for PRN

■ THC?

■ Can add through FDA-approved Marinol (schedule III) or medical cannabis license
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Questions?
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