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ҟ9 ςTHC, the psychoactive 
component of marijuana

Cannabidiol, a non-psychoactive 
component of marijuana

Anandamide, a human 
endocannabinoid

Structural and functional differences



The two primary receptors: CB1 and CB2
(the lower the number, the more potent is its activity at that receptor)

Adapted from: HusniAS, et al. Evaluation of phytocannabinoidsfrom high-
potency Cannabis sativa using in vitro bioassays to determine structureς
activity relationships for cannabinoid receptor 1 and cannabinoid receptor 
2. Medicinal Chemistry Research. 2014; 23(9):4295-300.

ҟ9-THC has more activity at CB1; cannabidiolhas more activity at CB2
AND

are often functional opposites



Key points from clinical trial in 2015:

Å Cannabidiolwas in addition tothe 
anticonvulsant medication the 
patients were already on

Å 2 out of every 5 patients 
experienced a 50% or greater 
reduction in seizure frequency, 
with 2 out of 100 becoming free of 
seizures; the remainder experienced 
either less reduction, no change or a 
seizure increase

Å Common adverse events included 
somnolence, loss of appetite, 
diarrhea and fatigue

Å The most serious adverse event was 
status epilepticus (continuous 
seizures) in 6 out of 100 who were 
treated

DevinskyO, et al. 
Cannabidiolin patients 
with treatment-resistant 
epilepsy: an open-label 
interventional trial. 
Lancet Neurol. 
2016;15(3):270-8. 

Yes

Cannabidiol: efficacy for intractable seizures?



Critiques (May 2016) written to Lancet Neurology on the 2015 cannabidiol
trial

Å The study authors did not highlight that although 1/3rd of the patients exhibited 

significant improvement, roughly 1/3rd of the patients treated with 
cannabidiolexperienced an increasein seizures

Å The pre-treatment period (4 weeks) was too short to accurately determine the 
baseline seizure frequency which can vary month to month

Å 30% experienced serious adverse events, a high rate for anticonvulsant treatment

Å The cannabidioltreatment was in addition to other anticonvulsants the patients 

were already on, and the metabolism of these other drugs is inhibited by 
cannabidiolcausing an increase in their concentration

Cannabidiol: efficacy for intractable seizures: critical points



Cannabidiolincreases levels of other anticonvulsants to values outside the therapeutic range

Gaston TE, et al. 
* Interactions between 
cannabidioland commonly 
used antiepileptic drugs. 
Epilepsia. 2017;58(9):1586-
1592

*Note the abstract of this 
paper requires clarification: 
the reason the clobazam
level decreased as the 
investigators increased the 
cannabidioldose is that the 
dose of clobazamwas 
proactively lowered as a 
safety precaution

Cannabidiol: efficacy for intractable seizures?

Mechanism of action 
in question



Kaplan JS, et al. Cannabidiolattenuates 
seizures and social deficits in a mouse 
model of Dravetsyndrome. Proc Natl 
AcadSciU S A. 2017 Oct 2. pii: 
201711351. 

"Here we show that cannabidiol(CBD) effectively reduced seizures and autistic-
like social deficits in a well-validated mouse genetic model of Dravetsyndrome 
(DS), a severe childhood epilepsy disorder caused by loss-of-function mutations 
in the brain voltage-gated sodium channel NavмΦмά

Studies of cannabidiolin 3 different  animalmodels as a stand-alonetreatment.

GobiraPH, et al. Cannabidiol, a 
Cannabis sativa constituent, inhibits 
cocaine-induced seizures in mice: 
Possible role of the mTORpathway and 
reduction in glutamate release. 
Neurotoxicology. 2015 Sep;50:116-21. 

"CBD (cannabidiol; 30 mg/kg) pre-treatment increased the latency and reduced the 
duration of cocaine (75 mg/kg)-induced seizures in mice ......CB1 and CB2 antagonists 
failed to block cannabidiol'sŜŦŦŜŎǘǎέThus, in this type of seizure model, cannabidiolis 
exerting its anticonvulsant effects through a mechanism that does not involve the 
traditional cannabinoid receptors.

VilelaLR, et al. Anticonvulsant effect of 
cannabidiolin the pentylenetetrazole
model:Pharmacological mechanisms, 
electroencephalographic profile, and 
brain cytokine levels. Epilepsy Behav. 
2017 Oct;75:29-35. 

άtǊŜǘǊŜŀǘƳŜƴǘ ǿƛǘƘ /.5 όслƳƎκƪƎύ attenuated seizures induced by intraperitoneal, 
subcutaneous, and intravenous PTZ administration in mice. The effects were reversed by 
CB1, CB2, and TRPV1 (capsaicin receptor) selective antagonists (AM251, AM630, and 
SB366791, respectively). Additionally, CBD delayed seizure sensitization resulting from 
ǊŜǇŜŀǘŜŘ t¢½ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ όƪƛƴŘƭƛƴƎύΧΧΦ In conclusion, the robust anticonvulsant effects 
of CBD may result from multiple pharmacological mechanisms, including facilitation of 
ŜƴŘƻŎŀƴƴŀōƛƴƻƛŘ ǎƛƎƴŀƭƛƴƎ ŀƴŘ ¢wt±м ƳŜŎƘŀƴƛǎƳǎΦέ Cannabidiolinjected i.p.

Yes

Yes

Yes

Cannabidiol: efficacy for intractable seizures?



Cannabidiol: efficacy for intractable seizures?

DevinskyO, et al. Trial of 
Cannabidiolfor Drug-
Resistant Seizures in the 
DravetSyndrome. N EnglJ 
Med. 2017;376(21):2011-
2020. 

Key points from this most recent clinical trial:

Å Cannabidiolwas in addition to the medication the 
patients were already on

Å Patients treated with cannabidiolwere 
twice as likely to experience a 50% 
reduction in convulsive seizure frequency as 
those on placebo

Å Cannabidiolwas ineffective for non-convulsive 
ǎŜƛȊǳǊŜǎ όŜΦƎΦ άŀōǎŜƴŎŜ ǎŜƛȊǳǊŜǎέ ƻǊ ǎǘŀǊƛƴƎ 
seizures)

Å One out of twenty of the cannabidiol-
treated patients became seizure-free as 
compared to none who were on placebo

Å Approximately one out of ten cannabidiol-
treated patients experienced an increase in 
convulsions, about twice the rate of the placebo 
group

Å The number of patients who developed status 
epilepticus was the same in the cannabidioland 
placebo groups

Yes



Å Gastric fluid degraded 98% of the 
cannabidiolvia acid-catalyzed 
reactions within 2 hours

Å One of the major products of the 
degradation was ҟ9 ςTHC, which 
reached levels capable of exerting 
physiological effects 

Å Therefore, sublingual administration 
should be considered (though difficult 
for children), because saliva is not 
acidic as compared to gastric fluid

However, this paper (among others) 
illustrated:

Cannabidiol: efficacy for intractable seizures, 
method of administration in question



Current drugs are ineffective, difficult to administer, or have undesirable side effects: baclofen, dantrolene, diazepam, tizanidine, botulinum toxin

van AmerongenG, et al.Effects on Spasticity 
and Neuropathic Pain of an Oral Formulation 
ƻŦ ҟ9-Tetrahydrocannabinol in Patients With 
Progressive Multiple Sclerosis. ClinTher. 2017 
Feb 9. pii: S0149-2918(17)30054-1. 

Oraladministration:"Painwas significantly reduced when measured directly after 
administration...a similar pattern was observed in subjective muscle spasticityΧΦhƴŜ third 
(n=4) of the patients treated (with oralҟ9-THC ) reported muscular weakness during the 
treatment phase. This muscular weakness may be a part of the causal pathway of reduced 
muscle tension, leading to the intended treatment of ǎǇŀǎǘƛŎƛǘȅΧΧThe discrepancy between 
the objectiveand subjectivemeasures of spasticity seen in the study has previously also has 
been ƻōǎŜǊǾŜŘΦΧǎǇŀǎǘƛŎƛǘȅ ŀƴŘ Ǉŀƛƴ ŀǇǇŜŀǊ ǘƻ ōŜ ƛƴŦƭǳŜƴŎŜŘ ōȅ ҟ9-THC through higher-level 
central nervous system modulation of perception of spasticity rather than electrophysiologic
muscle spasticity itselfΦέ

ZajicekJ, et al. Cannabinoids for treatment of 
spasticity and other symptoms related to 
multiple sclerosis(CAMS study): multicentre
randomisedplacebo-controlled trial. Lancet. 
2003 Nov 8;362(9395):1517-26.

Oral administration: "611 of 630 patients were followed up for the primary endpoint.  We noted 
no treatment effect of cannabinoids on the primary outcome (as objectively measured by the 
Ashworth scale)" however "There was evidence of a treatment effect on patient-reported
spasticity and pain (p = 0.003)."

Immune system suppression by cannabinoids: a benefit for the spasticity of multiple sclerosis?

Yes, but subjectively measured

Yes, but subjectively measured

Human studies



Wade DT, MakelaPM, House H, Bateman C, 
Robson P. Long-term use of a cannabis-
based medicine in the treatment of 
spasticity and other symptoms in multiple 
sclerosis. Mult Scler. 2006;12(5):639-45.

A study of the safety profile (not efficacy) of oral administration: "The object of 
this study was to monitor the safety.. of long-term use of an oromucosalcannabis-
based medicine in patients with multiple sclerosis." The drug delivery was oral.
Most unwanted effects were mild to moderate: oral pain, dizziness, diarrhea, 
nausea and oromucosaldisorder, but four patients (out of 137) had first-ever 
seizures, one of whom died from aspiration pneumonia.

Corey-Bloom J, Wolfson T, GamstA, JinS, Marcotte
TD, Bentley H, GouauxB. Smoked cannabis for 
spasticity in multiple sclerosis: a randomized, 
placebo-controlled trial.
CMAJ. 2012 Jul 10;184(10):1143-50. 

Administration via smoking: ά¢ǊŜŀǘƳŜƴǘ with smoked cannabis resulted in a reduction 
in patient scores on the modified Ashworth scale by an average of 2.74 points more than 
placebo (p<0.0001). In addition, treatment reduced pain scores on a visual analogue 
scale by an average of 5.28 points more than placebo (p=0.008)...Scores on the Paced 
Auditory Serial Addition Test decreased by 8.67 points more with treatment than with 
placebo (p = 0.003ύΦέWith smoked marijuana, objective measures of spasticity and pain 
were improved; however, meaningful functional changes were less clear as the timed 
walk was not significantly improved, and cognition as measured in an addition test was 
negatively affected by the end of the 11-day treatment period. The study was placebo-
controlled, with placebo cigarettes provided by NIDA. The placebo cigarette is produced 
from solvent extraction of the dried marijuana plant material, much like the process 
used for decaffeination of coffee by some manufacturers. However, smoked marijuana 
impairs posture and balancein patients with spasticity (Koppel et al., Systematic review: 
Efficacy and safety of medical marijuana in selected neurologic disorders. Neurology. 
2014 Apr 29;82(17):1556-63.) 

Safety study, some side effects

Yes, objectively measured

Immune system suppression by cannabinoids: a benefit for the spasticity of multiple sclerosis? (continued)

Human studies



Romero K, et al. Multiple sclerosis, cannabis, and 
cognition: A structural MRI study. Neuroimage
Clin. 2015 Apr 9;8:140-7. 

ά¢ƘŜǎŜ results suggest that cannabis use in MS results in more widespread 
cognitive deficits, which correlate with tissue volume in subcortical, medial 
temporal, and prefrontal regions. These are the first findings demonstrating an 
association between cannabis use, cognitive impairment and structural brain 
changes in a{ ǇŀǘƛŜƴǘǎΦέRoughly half the subjects smoked marijuana at least 
weekly, most of those daily. It should be noted the cannabidiolcontent of the 
marijuana was unknown, but likely quite low.

AragonaM, et al. Psychopathological and 
cognitive effects of therapeutic cannabinoids in 
multiple sclerosis: a double-blind, placebo 
controlled, crossover study. Clin
Neuropharmacol. 2009 Jan-Feb;32(1):41-7. 

ά/ŀƴƴŀōƛƴƻƛŘ treatment did not induce psychopathology and did not impair 
cognition in cannabis-naive patients with MS. However, the positive correlation 
ōŜǘǿŜŜƴ ōƭƻƻŘ ƭŜǾŜƭǎ ƻŦ ҟ9 -tetrahydrocannabinol and psychopathological scores 
suggests that at dosages higher than those used in therapeutic settings, interpersonal 
sensitivity, aggressiveness, and paranoiac features might arise, although greater 
statistical power would be necessary to confirm this findingΦέThe ҟ9 -THC and 
cannabidiolwere administered by sublingual spray, in modest doses (2.7 mg ҟ9 -THC 
and 2.5 mg cannabidiol), which were allowed ad lib, reaching a mean of 8.2 doses per 
day or a total of 22 mg ҟ9 -THC and 20.5 mg cannabidiol.

Immune system suppression by cannabinoids: accelerated cognitive decline as a 
side effect of use for MS?

Yes

No (not with products high in cannabidiol)

Human studies



Animal studies

Baker D, Pryce G, CroxfordJL, Brown P, 
PertweeRG, Huffman JW, LaywardL.
Cannabinoids control spasticity and tremor 
in a multiple sclerosis model. Nature. 2000 
Mar 2;404(6773):84-7.

"Chronic relapsing experimental allergic encephalomyelitis is an 
automimunemodel of multiple sclerosis....Here we show that 
cannabioid(CB) receptor agonismusing R(+)-WIN 55,212; 
ҟ9-tetrahydrocannabinol; methanandamideand JWH-133 

quantitatively ameliorated both tremor and spasticity in 
diseased miceΦέ The drugs were preferentially active at the CB1 
receptor except for JWH-133, which is preferentially active at CB2.

Hilliard A et al.Evaluation of the Effects of 
Sativex(THC BDS: CBD BDS) on Inhibition of 
Spasticity in a Chronic Relapsing Experimental 
Allergic Autoimmune Encephalomyelitis: A 
Model of Multiple Sclerosis. ISRN Neurol. 2012; 
2012:802649. 

άSativex(10 mg/kg) was just as effective as baclofen, providing 
supportive evidence for Sativexuse in the treatment of spasticity in MSΦέ

Yes

Yes

Immune system suppression by cannabinoids: a benefit for the spasticity of multiple sclerosis? (continued)



Immune system suppression by cannabinoids: increases risk for some infections?

Cabral GA, Griffin-Thomas L. Emerging role of the 
cannabinoid receptor CB2 in immune regulation: 
therapeutic prospects for neuroinflammation. 
Expert Rev Mol Med. 2009;11:e3.

ά¢ƘŜ ǇǊŜǇƻƴŘŜǊŀƴŎŜ ƻŦ ǎǘǳŘƛŜǎ ǘƻ ŘŀǘŜ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ŎŀƴƴŀōƛƴƻƛŘ ǊŜŎŜǇǘƻǊ ǘƘŀǘ ƛǎ ƭƛƴƪŜŘ ǘƻ 
modulation of the majority of immune functional responses is the CB2. A number of reports have 
indicated that cannabinoids suppress the antibody response of humans and animalsέ

Friedman H, Newton C, Klein TW. Microbial 
infections, immunomodulation, and drugs of 
abuse.ClinMicrobiolRev. 2003;16(2):209-19.

άLƴ ƻǳǊ ǎǘǳŘƛŜǎΣ ¢I/ ǇǊŜǘǊŜŀǘƳŜƴǘ ƻŦ ƳƛŎŜ ƛƴŦŜŎǘŜŘ ǿƛǘƘ όLegionella pneumophila) 
affects both innate immunity and the development of the adaptive (cell-
ƳŜŘƛŀǘŜŘύ ƛƳƳǳƴŜ ǊŜǎǇƻƴǎŜΦέ

Infections, animal studies

Yes

Yes



BuchweitzJP, et al. Modulation of airway 
responses to influenza A/PR/8/34 by Delta9-
tetrahydrocannabinolin C57BL/6 mice. J 
PharmacolExpTher. 2007 Nov;323(2):675-83. 

"Collectively, these results suggest that ҟ9-THC treatment increased 
viral load...through a decrease in recruitment of macrophages and 
lymphocytes"

Animal studies

HézodeC, et al. Daily cannabis smoking as a risk 
factor for progression of fibrosis in chronic 
hepatitis C. Hepatology. 2005 Jul;42(1):63-71. 

άLƴ ŎƻƴŎƭǳǎƛƻƴΣ Řŀƛƭȅ Ŏŀƴƴŀōƛǎ ǎƳƻƪƛƴƎ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŦƛōǊƻǎƛǎ 
progression during CHC (chronic hepatitis C). Patients with ongoing CHC should be 
ŀŘǾƛǎŜŘ ǘƻ ǊŜŦǊŀƛƴ ŦǊƻƳ ǊŜƎǳƭŀǊ Ŏŀƴƴŀōƛǎ ǳǎŜΦέHowever, a longitudinal study does not 
support this conclusion: Brunet L, Marijuana smoking does not accelerate 
progression of liver disease in HIV-hepatitis C coinfection: a longitudinal cohort 
analysis. ClinInfect Dis. 2013;57(5):663-70.The Brunet et al. study did not find an 
acceleration of cirrhosis in users for recent marijuana use, but when they considered 
current marijuana use, the risk for cirrhosis was 33% higher.

Human studies

HancoxRJ, Shin HH, Gray AR, PoultonR, Sears MR. 
Effects of quitting cannabis on respiratory 
symptoms. European Respiratory Journal. 2015; 
2:ERJ-02289.

άCǊŜǉǳŜƴǘ Ŏŀƴƴŀōƛǎ ǳǎŜ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǎȅƳǇǘƻƳǎ ƻŦ ōǊƻƴŎƘƛǘƛǎ ƛƴ ȅƻǳƴƎ 
ŀŘǳƭǘǎΦ wŜŘǳŎƛƴƎ Ŏŀƴƴŀōƛǎ ǳǎŜ ƻŦǘŜƴ ƭŜŀŘǎ ǘƻ ŀ ǊŜǎƻƭǳǘƛƻƴ ƻŦ ǘƘŜǎŜ ǎȅƳǇǘƻƳǎΦέ

Immune system suppression by cannabinoids ςrisk of infections?

Yes

Yes

Yes



MengH, Johnston B, EnglesakisM, Moulin DE, 
Bhatia A. Selective Cannabinoids for Chronic 
Neuropathic Pain: A Systematic Review and 
Meta-analysis. AnesthAnalg. 2017 May 19.

Human studies:ά{ŜƭŜŎǘƛǾŜcannabinoids (ҟ9-THC and/or cannabidiol) provide a 
small analgesic benefit in patients with chronic NP (neuropathicǇŀƛƴύΧ{ƛƳƛƭŀǊ 
to selective cannabinoids, escalation in strength of THC for cannabis has not 
been clearly demonstrated to provide superior analgesia and resulted in 
worsened neuropsychological performance έ

Nugent SM, MorascoBJ, O'Neil ME, Freeman 
M, Low A, Kondo K, Elven C, ZakherB, 
Motu'apuakaM, Paynter R, KansagaraD. The 
Effects of Cannabis Among Adults With 
Chronic Pain and an Overview of General 
Harms: A Systematic Review. Ann Intern Med. 

2017;167(5):319-331.  

Human studies: ά[ƛƳƛǘŜŘ ŜǾƛŘŜƴŎŜ ǎǳƎƎŜǎǘǎ ǘƘŀǘ Ŏŀƴƴŀōƛǎ may alleviate 
neuropathic pain in  some patientsΦέ

Marijuana for Pain?

Neuropathicpain: the sensory fibers themselves are dysfunctional or irritated, sending incorrect signals to pain centers

Yes, somewhat

Yes, somewhat

King KM, Myers AM, Soroka-MonzoAJ, Tuma
RF, TallaridaRJ, Walker EA, Ward SJ. Single and 
ŎƻƳōƛƴŜŘ ŜŦŦŜŎǘǎ ƻŦ ҟ9-tetrahydrocannabinol 
and cannabidiolin a mouse model of 
chemotherapy-induced neuropathic pain. Br J 
Pharmacol. 2017;174(17):2832-2841. 

Yes, esp. cannabidiol

Animal study: άCBD (cannabidiol) may be potent and effectiveat preventing 
the development of chemotherapy-induced peripheral neuropathy, and its 
clinical use may be enhanced by co-administration of low doses ƻŦ ¢I/Φέ



Shah et al., Medical cannabis use among 
patients with chronic pain in an 
interdisciplinary pain rehabilitation 
program: Characterization and treatment 
outcomes. J SubstAbuse Treatment 2017; 
77:95-100

Marijuana may not decrease the amount of opiates needed: ά/ŀƴƴŀōƛǎ 

use was not associated with a significantly lower morphine 
equivalencelevel for participants using prescription opioids (n=14). Both 
groups of participants reported significant improvement in pain severity, 
pain interference, depressive symptoms, and pain catastrophizing. There 
were no group- or treatment-related differences in these outcome 
ǾŀǊƛŀōƭŜǎΦέ

Human studies, mixed types of pain: both neuropathic and non-neuropathic (nociceptive)

Hill KP, PalastroMD, Johnson B, Ditre JW. 
Cannabis and Pain: A Clinical Review. 
Cannabis Cannabinoid Res. 2017;2(1):96-104. 

Evidence for increased painat high doses for specific types of pain: 
ά²ŀƭƭŀŎŜ Ŝǘ ŀƭΦ ǘŜǎǘŜŘ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ǎƳƻƪŜŘ Ŏŀƴƴŀōƛǎ όƭƻǿΣ ƳŜŘƛǳƳΣ ƻǊ ƘƛƎƘ 
doses vs. inactive placebo) on intradermal capsaicin-induced pain 
responses using a randomized, double-blind, crossover trial in 15 healthy 
volunteers (mean age of 28.9; 58% male). Results indicated a significant 

decrease in pain with the medium cannabis dose and a significant 
increase in pain with the high doseΦέ and some evidence for increased
pain at all doses for sunburn: ά¢ƘŜǊŜ ǿŀǎ ŀƭǎƻ ǎƻƳŜ ŜǾƛŘŜƴŎŜ ƻŦ ŀƴ 
unexpected hyperalgesicǎǘŀǘŜ ƛƴ ǘƘŜ Ŏŀƴƴŀōƛǎ ƎǊƻǳǇΦέΧέtǊŜ-clinical studies 
ŘŜƳƻƴǎǘǊŀǘŜ ŀ ƴŀǊǊƻǿ ǘƘŜǊŀǇŜǳǘƛŎ ǿƛƴŘƻǿ ŦƻǊ Ŏŀƴƴŀōƛǎ άΦ

Marijuana for Pain?

No

Yes and No;  medium- but not high-dose



Nociceptive Pain: caused by damage to body tissue and usually described as a sharp, aching, 
or throbbing pain

de VriesM, et al. Tetrahydrocannabinol Does Not 
Reduce Pain in Patients With Chronic Abdominal 
Pain in a Phase 2 Placebo-controlled Study. Clin
GastroenterolHepatol. 2017;15(7):1079-1086.

Human studies: ά/ƻƴǘǊŀǊȅ ǘƻ ƻǳǊ ƘȅǇƻǘƘŜǎƛǎΣ THC did not show a 
beneficial effect on chronic abdominal paincompared with placebo.  
Similar results were observed for minimal and maximal reported VAS pain 
(subjective scoring of pain by patient), indicating that THC does not affect 
ōŀŎƪƎǊƻǳƴŘ Ǉŀƛƴ ƻǊ Ǉŀƛƴ ǇŜŀƪǎΦέ

Fallon, MT et al. Sativexoromucosalspray as 
adjunctive therapy in advanced cancer patients with 
chronic pain unalleviatedby optimized opioid 
therapy: two double-blind, randomized, placebo-
controlled phase 3 studies. Br J Pain. 2017;11(3):119-
133. 

Human studies: άSativex(THC+CBD) did not demonstrate superiority to 
placebo in reducing self-reported pain scores in advanced cancer 
patients with chronic pain ǳƴŀƭƭŜǾƛŀǘŜŘ ōȅ ƻǇǘƛƳƛȊŜŘ ƻǇƛƻƛŘ ǘƘŜǊŀǇȅέ

Marijuana for Pain?

No

No

Britch SC, Wiley JL, Yu Z, ClowersBH, Craft RM. 
Cannabidiol- ҟ9 -tetrahydrocannabinol interactions 
on acute pain and locomotor activity.Drug Alcohol 
Depend. 2017;175:187-197.

Yes for THC, No for CBD alone 

Animal study: άCBD (cannabidiol) alone produced no antinociceptive
ŜŦŦŜŎǘǎΧ may enhance THC's antinociceptiveand hypolocomotive
effects, primarily prolonging THC's duration of action.



Animal study: novel (allosteric) drugsenhancing cannabinoid receptor function for pain

SlivickiRA, Xu Z, Kulkarni PM, PertweeRG, Mackie K, et 
al. PositiveAllostericModulation of Cannabinoid 
ReceptorType1 SuppressesPathologicalPain 
Without ProducingToleranceor Dependence. Biol
Psychiatry.2017 Jul 8. pii: S0006-3223(17)31761-4. 

ά¢ƘŜǊŀǇŜǳǘƛŎ efficacy was preserved over 19 days of chronic dosing...shows promise as a safe and 
effective analgesic (pain relief) strategy that lacks tolerance, dependence and abuse liabilityΦέPositive 
allosteric modulators:the length of time for therapeutic efficacy is better than that seen for CB1 
agonists.

Marijuana for Pain?

Yes

https://www.ncbi.nlm.nih.gov/pubmed/?term=Slivicki RA[Author]&cauthor=true&cauthor_uid=28823711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu Z[Author]&cauthor=true&cauthor_uid=28823711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kulkarni PM[Author]&cauthor=true&cauthor_uid=28823711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pertwee RG[Author]&cauthor=true&cauthor_uid=28823711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mackie K[Author]&cauthor=true&cauthor_uid=28823711
https://www.ncbi.nlm.nih.gov/pubmed/28823711


Marijuana for Pain: substitution for opiates?

CorroonJM, et al.Cannabis as a substitute for 
prescription drugs - a cross-sectional study. J 
Pain Res. 2017 May 2;10:989-998

Shah A, et al.Medical cannabis use among 
patients with chronic pain in an 
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"Cannabis use was not associated with a significantly lower morphine 
ŜǉǳƛǾŀƭŜƴŎŜ ƭŜǾŜƭ ŦƻǊ ǇŀǊǘƛŎƛǇŀƴǘǎ ǳǎƛƴƎ ǇǊŜǎŎǊƛǇǘƛƻƴ ƻǇƛƻƛŘǎΧΦ Prescription 
opioid use was established based on a clinical interview with a pharmacist"

SmagaS and GharibAMR. In adults with 
chronic low back pain, does the use of 
inhaled cannabis reduce overall opioid use? 
Evidence Based Practice 2017; 20(1):e10

A small review, reporting studies show on average higher use of opiatesin 
those who use cannabis for pain: άtŜǊǎƻƴǎ who used cannabis for pain used a 
median oral morphine equivalent dose of 100 mg/d compared with 69 mg/d in 
those who did not use cannabis for pain.....Persons using cannabis for pain were 
more likely to meet criteria for substance abuse disorders (alcohol abuse 
disorder OR 6.3...amphetamine use disorder OR 6.3..... illicit opioid use disorder 
OR 4.3ύέ

"Individuals (some recreational users) are substituting cannabis for prescription 
drugs, independent of whether they identify themselves as medical users and 
independent of legal access to medical cannabis... the most common classes of 
substitution were narcotics/opioids, anxiolytics/benzodiazepines and 
ŀƴǘƛŘŜǇǊŜǎǎŀƴǘǎάData was obtained from response to questionnaires, not clinical 
interviews; no monitoring of actual prescription fill-rate for the medical patients.
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Marijuana for Pain: substitution for opiates?

ά/ƻƴŎǳǊǊŜƴǘ ǳǎŜ ƻŦ Ŏŀƴƴŀōƛǎ 
and opioids by patients with 
chronic pain appears to 
indicate higher risk for 
ƻǇƛƻƛŘ ƳƛǎǳǎŜέ
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