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There is a public health imperative to offer viable 
alternatives and new medical approaches for 

patients living with chronic pain. 

The costs of inadequate pain therapy in the U.S have 
been estimated at $635 billion annually, $55 billion in 

Australia, while loss of quality of life is priceless  

There is a desperate need for alternatives to 
current opiate pain management. Overdose of 

prescription opiates is the number one cause of 
death related to prescribed drugs  

Chronic pain affects 1 in 5 adults, and current 
therapies often fall short of adequate pain control. 



2014 
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2016: A retrospective cross-sectional 
survey of patients with chronic pain1 

• 64% decreased opioid use 
• Decreased side effects of medications 
• Improved quality of life 

“patients reported significant decreases in 
medication side effects that affected their daily 
functioning (including opioids), decreases in total 
number of medications being taken, and 
improvements in quality of life.” 



Medical Use of Cannabis2 

61.2% 
58.1% 

50.3% 

35.5% 

‘‘Do you use Cannabis for 
the management of any of the following conditions?’’ 



Cannabis as a Substitute for 
Prescription Drugs3 

Jamie Corroon, ND, MPH; Laurie K Mischley ND MPH PhD; Michelle Sexton ND 
 • n=2864 

• ‘‘Have you have ever used cannabis as a substitute for prescription 
drugs?’’ 46% responded “Yes” 
– A total of 2,473 substitutions were reported, or approximately 2 

drug substitutions per affirmative respondent  
• The most common classes of drugs were 

–  narcotics/opiates  
– anxiolytics/benzodiazepines  
– antidepressants  
– NSAIDS 

 Medical Users 4.6x more likely  
6x if female 
1.6x more likely if reporting for 
   pain, anxiety and depression 



Opioid-Sparing Effect of 
Cannabinoids: A Systematic Review 

and Meta-Analysis7 
“Cannabinoids, when co-administered with 
opioids, may enable reduced opioid doses 

without loss of analgesic efficacy.” 

Reduced Opioid requirements when co-administered with 
cannabinoid (THC) 
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The Journal of Neuroscience, November 12, 
2014 • 34(46):15184 –15191 

• CB1 is in neural and non-
neural cells 

• Transported from dorsal 
root ganglion to 
peripheral terminals in 
response to pain  

• CB2 expression is primarily 
in immune cells but also in 
keratinocytes 

•  Expression is enhanced 
by injury and 
inflammation 

 



“Differential migratory properties of 
monocytes isolated from human subjects 

naïve and non-naive to Cannabis”4  



“Cannabis use by individuals with 
multiple sclerosis:  effects on specific 

immune parameters”5  



Summary 

• Chronic pain is a problem 
• The endocannabinoid system is involved in 

pain processing 
• People are using cannabis to treat chronic 

pain. 
•  THC has an opioid-sparing effect.6 
• Cannabinoids have effects on immune 

function. 



Opioids 



The Endogenous Opiate System 

• The most studied innate pain-relieving systems 
• Three classes of eOs:  β-endorphin, met- and 

leu-enkephalins, and dynorphins 
• Three major classes of receptors, termed mu, 

delta, and kappa, that produce analgesia 
• Immune cells have the full “machinery” for 

opioid signaling.  
• Opioid painkillers can inhibit the immune 

response. 
 
 
 
 



Opioid Medications 

• Opioids are the drugs of choice for treating 
severe pain, despite the development of 
tolerance, dependence and hyperalgesia. 

• Pharmacologic effects are primarily through 
the mu opioid receptor (MOR). 

• There is good evidence that proinflammatory 
mediators, such as IL-1β, TNFα and IL-6, could 
be involved in tolerance to the anti-
nociceptive properties of morphine. 



Prescription Opioids 2011 in Australia 

• Codeine   (41.1%) 
• Dihydrocodeine 
• Tramadol (16.1%) 
 
"Stronger" opioids (only available with a prescription) 
include: (40% of dispensing) 
• morphine 
• oxycodone (19.7%)  
• methadone 
• buprenorphine 
 

 
  



Twenty-five years of prescription opioid use in 
Australia: a whole-of-population analysis using 

pharmaceutical claims. 
 Methods: dispensing data from 1990 to 2014 from dispensing claims processed 

under Australia's national drug subsidy programme, the Pharmaceutical Benefits 
Scheme, including under co-payment records from 2012; and estimates of non-
subsidized medicine use from a survey of Australian pharmacies (until 2011). 
 
Results:  Opioid dispensing increased almost four-fold between 1990 and 2014, 
from 4.6 to 17.4 DDD/1000 pop/day. In 1990, weak, short-acting or orally 
administered opioids accounted for over 90% of utilization. Use of long-acting 
opioids increased over 17-fold between 1990 and 2000, due primarily to the 
subsidy of long-acting morphine and increased use of methadone for pain 
management. Between 2000 and 2011, oxycodone, fentanyl, buprenorphine, 
tramadol and hydromorphone use increased markedly. Use of strong opioids, 
long-acting and transdermal preparations also increased, largely following the 
subsidy of various opioids for noncancer pain 
 
Conclusions:  Opioid utilization in Australia is increasing, although these figures 
remain below levels reported in the US and Canada. The increased use of 
opioids was largely driven by the subsidy of long-acting formulations and opioids 
for the treatment of non-cancer pain. 
 
 
 

 

Br J Clin Pharmacol. 2016 Jul;82(1):255-67. doi: 
10.1111/bcp.12937. Epub 2016 May 7 
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Clinical Signs of paradoxical response: 
• Tolerance; a maladaptation that reduces clinical effectiveness 
• Dependence 
• Mechanical Allodynia 
• Thermal hyperalgesia 
• Hyperalgesia 
• Catastrophizing 
• Anxiety 
• Depression 

Definition:   Alterations in pain perception caused by exposure 
to opioids. The condition is characterized by a paradoxical 
response whereby a patient receiving opioids for the 
treatment of pain could actually become more sensitive to 
certain painful stimuli. 

Opioid Induced Hyperalgesia8 

Presenter
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Clinicians should suspect OIH when opioid treatment’s effect seems to wane in theabsence of disease progression, particularly if found in the context of unexplained pain reports or diffuse allodynia unassociated with the original pain, and increased levels of pain with increasing dosages. The treatment involves reducing the opioid dosage, tapering them off, or supplementation with NMDA receptor modulators.



Patient  #1 
• Female Age: 63  
• Drug list: Methadone(10mg) x 8 ;  Hydromorphone 4mg x 

8;   Xanax 1.5 mg 1-2x per month. 
• MEDD = 1088 
• Pain Descriptor: numbness, tingling, tightness and muscle 

spasms 
• Gastrointestinal: Constipation  
• Endocrine: Cold intolerance  
• Psychiatry: sleep difficulty, viscious wake-sleep cycles; 

anxiety 
• Musculoskeletal: Joint pain/swelling and muscle pain 
• Sleep: Poor sleep initiation and maintenance 
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Mechanisms of OIH8,9 
• Inflammatory pain has been shown to decrease dopamine 

transmission in the mesolimbic pathway. 
 

• Chronic MOR agonism exhibits this same partial loss of 
dopaminergic function.  
 

• Morphine administration affects immune function in a 
suppressive fashion.10  
• Impairs macrophage and T-cell function 
• The endogenous opiate system machinery is in immune cells 
• Morphine administration inhibits production of endogenous 

opioids. 
 

• Morphine paradoxically prolongs neuropathic pain in rats by 
amplifying spinal NLRP3 inflammasome activation10 

 
 
 



“TLRs are receptors expressed on various types of cells, including those present in the 
CNS and constitute a vital link between the immune system and the CNS.”  
 
“TLR4 has been identified as a pain initiator” 

“using analgesics that can activate both μ-opioid 
receptor (MOR) and TLRs would worsen the 
general scenario;”  

“TLRs, expressed on neurons, glia, and other 
neuroimmune cells, are activated non- 
stereoselectively by both active and inactive 
isomers of Morph and its opioid-inactive 
metabolite M3G”  

May 2017 



Summary 

• The eOS is present in neurons and immune 
cells. 

• Opiates administration has been reported to 
cause “paradoxical pain”. 

• Researchers have outlined the exact immune 
mechanisms by which opiates administration 
exacerbate pain 



The Neural Immune Reflex 



Neural Immune Reflex11-13 
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Immune Cells Communicate 
with Neurons11 



Rethinking Inflammation:  Neural Circuits 
in the regulation of Immunity 14 



Cannabinoid/Opioid Crosstalk15,16 
Before the discovery of the CB1 receptor, it was thought  

that effects of THC were mediated by the eOS.  

1)  Both systems exert control on several physiologic effects: 
sedative/hypnotic, thermoregulatory, analgesic, intestinal 
motility and pain propagation;  

2)  Cannabinoids enhance nociceptive potential of opiates and 
vice-versa;  

3)  Administration of cannabinoid/opiate combinations show 
greater than additive effects in pain control  

4)  The two systems are co-localized in the brain and on 
immune cells, which accumulate in inflamed tissue  

5)  Allosteric actions between eCS/eOS ligands and receptors 
have previously been measured  

 



“Evaluating the Crosstalk of the endocannabinoid and 
endogenous opiate systems in neuropathic pain” 



Interruption of Pain Resolution by 
Opiates Administration 
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Chronic MOR agonism has been implicated in opioid-induced hyperalgesia (OIH), with down regulation of eOS expression and MOR desensitization both playing roles in descending pain circuitry and immune reflex mechanisms going awry Grace, P.M., et al., Morphine paradoxically prolongs neuropathic pain in rats by amplifying spinal NLRP3 inflammasome activation. Proc Natl Acad Sci U S A, 2016. 113(24): p. E3441-50.



Summary 
• Both the eOS and the eCS are active in pain and in 

the immune system 
• OIH has an inflammatory component 
•  Endogenous opiate and cannabinoid systems share 

signaling pathways and are both expressed on 
neurons and immune cells 

• There is evidence of “crosstalk” between these 
systems. 

• Cannabinoids  may act mechanistically by helping 
to restore the neural immune reflex in pain 
(specifically by inhibition of TLR4 signaling). 



Clinical Studies of Inhaled Cannabis 



CMCR  
Neuropathic Pain Studies18 

• Results have been convergent 
– Five studies demonstrated a significant decrease in 

pain after cannabis administration 
• The magnitude of effect in these studies, expressed as the 

number of patients needed to treat to produce one positive 
outcome, was comparable to current therapies 

Presenter
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The results from these fourstudies have been convergent, with all four demonstrating a significant decrease in pain aftercannabis administration. The magnitude of effect in these studies, expressed as the number ofpatients needed to treat to produce one positive outcome, was comparable to current therapies.Two additional studies involving neuropathic pain are underway.
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Inhaled Cannabis for Pain 
• Abrams, D.I., et al., Cannabis in painful HIV-associated sensory neuropathy: 

a randomized placebo-controlled trial. Neurology, 2007. 68(7): p. 515-21. 
• Ellis, R.J., et al., Smoked medicinal cannabis for neuropathic pain in  HIV: a 

randomized, crossover clinical trial.  Neuropsychopharmacology, 2009. 
34(3): p. 672-80. 

• Ware, M.A., et al., Smoked cannabis for chronic neuropathic pain: a 
randomized controlled trial. CMAJ, 2010. 182(14): p. E694-701. 

• Wilsey, B., et al., Low-dose vaporized cannabis significantly improves 
neuropathic pain. J Pain, 2013. 14(2): p. 136-48. 

• Andreae, M.H., et al., Inhaled Cannabis for Chronic Neuropathic Pain: A 
Meta-analysis of Individual Patient Data. J Pain, 2015. 16(12): p. 1221-32. 

• Abrams, D.I., et al., Cannabinoid-opioid interaction in chronic pain. Clin 
Pharmacol Ther, 2011. 90(6): p. 844-51.  

• Wallace, M.S., et al., Efficacy of Inhaled Cannabis on Painful Diabetic 
Neuropathy. J Pain, 2015. 16(7): p. 616-27.  

• Corey-Bloom, J., et al., Smoked cannabis for spasticity in multiple sclerosis: 
a randomized, placebo-controlled trial. CMAJ, 2012. 184(10): p. 1143-50.  
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Case Reports 



Use of Cannabis in Clinical Practice 

• Inhalation is easily amenable to self-titration20 
• It has been suggested that a patient-specific, self-

titrating model is a useful prescription paradigm 
for medicinal cannabis.21 

• Vaporization Reduces symptoms of chronic 
bronchitis seen from smoking cannabis. 20 

• Vaporization of flower can provide rapid relief 
and delivery of a “cannabis cocktail” 

• Specifically, pinene may add to the analgesic 
effects and ameliorate some side effects of THC.  
 



Cannabidiol 
• There are no studies reporting analgesic effects 

of CBD in humans. 
• CBD has been shown to have anxiolytic effects. 
• CBD has been shown to have anti-inflammatory 

effects. 
• CBD has been shown to increase AEA levels. 
• CBD decreased NALP3. 
• CBD may modulate dopamine mechanisms in 

the ventral tegmental area (related to 
addiction) 
 
 



Cannabis Varietals 

1) direct stimulation of Ach production by THC 
2) inhibition of Ach-esterase (AchE) by THC and Pinene 
3) inhibition of NALP3 inflammasome by CBD  
4) inhibition of NALP3 inflammasome by THC/ CB2 receptor activation  
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Follow-up Patient #1 
• Two month follow-up:   

• MEDD = 368  (was 1088) 
 
• Four month follow-up:  

•  Has been able to return to PT 
• Opiate Taper has remained constant   
• Xanax unchanged 
• Continues to use cannabis for sleep 
• Her “relief” scores are 70-80% 

 
 

Initiate cannabis: vaporized and oral   
Daytime Type; Nighttime Type 
Vitamin D 6000IU/day, Lithium 5 mg BID, Cal-mag citrate; EPA/DHA; Curcumin 500 mg 
BID;  Substitute Cannabis for Alcohol. 



Patient #2 
• Male, Age 74: high functioning type-A executive  

– Developed a sarcoma 
– MRSA infection 
– Radiation cystitis led to bladder removal 

Problem List: chronic abdominal pain related to cystectomy and 
prostatectomy performed for tumor resection, IBD, post 
thoracotomy pain; sleep initiation and maintenance, chonic 
insomnia and depression with anxiety. Geographic tongue 
Pain Descriptor: pressure, nagging, tender, heavy 
Drugs: Oxycodone 2 per day;  ambien 10 mg at night prn; 
diazepam 15 mg at night;   5 mg TID; nuvigil 250 mg;  
 



Case #2 Product trials 

• Started him on inhaled/oral protocol: CBD and Indica 
flower   

• Milk chocolate bars 180mg THC.  He was using the 
90mg THC/90mg CBD bars:  does not like the taste of 
them anymore. 

•  He requested to get CBD oil again.   (He has tried CBD 
in the past, but stopped using it at some point.) 

•  He now uses an oral lozenge: 120mg for a couple 
months now.  Claims that he usually takes ¼ dose 
(30mg) but he sometimes takes ½ (60mg) when the 
pain is too much.  
 



Summary 

• Inhaled cannabis has demonstrated efficacy 
for neuropathic pain 

• There have been no formal trials for CBD for 
pain 

•  Inhalation allows for whole plant 
administration and rapid effects that are 
pharmacokinetically reproducable across 
patients 

• Patient responses are highly variable 



Clinical Guidance 



Considerations for Pain Patients 

Integrative Care 
Diet 
Nutrients 
Exercise 
Mental health 
Mindfulness 
Acupuncture 
Massage 
PT 
Osteopathy 

Morphine Effects 
Impaired 
osteoblast function 
Decreased sex 
steroids  
Acetylcholine 
signaling 
interrupted 
Cognitive Function 
Bowel Function 



Opiates Tapering using Cannabis 
• Should not be done in a “vacuum” 
• Coordination of caregivers:  psychiatrist, pain specialists, 

cardiologist, primary care provider 
• Taper should occur at  no more than 10% per week, often it is 

much slower than this 
• Ask about alcohol use! 
• Other supportive therapies: 

– Dose escalation of CBD:  200 mg TID 
– Curcumin  (attenuated morphine withdrawal) 1000 mg BID 
– Theanine (for anxiety) 
– Lithium orotate (for sleep and anxiety) 
– Omega 3 fatty acids 
– EXERCISE 
– Body work 

 
 
 



Opiates Tapering using Cannabis 
• Consider the Patient Preference:  How are they 

most likely to use cannabis? 
• Cannabinoids do not potentiate opiates so can be 

used together.22 

• Frequency:  Use Cannabis whenever they have 
breakthrough pain 

• Inhale first then follow with oral administration 
for prolonged relief.  

• Generally can repeat inhalation every 4-2 hours, 
and oral administration every 6-8 hours. 

• Some patients can completely withdraw, while 
others can maintain a low dose opiate/cannabis 
combination 

 
 
 



Helping to insure that the medical community does not repeat the 
same mistakes made with opiates pharmacy: unchecked prescribing 
with adverse events of epic proportions. 
 
To support federal guidelines that emphasize opiate tapering, while 
providing a rational and informed therapeutic alternative. 
 
To Address gaps in medical  
education by providing CME to 
physicians for evidence-based  
practice 
 
Allow for physician participation, 
via education, in guiding patients 
 on cannabis use. 
  
 

Significance of Pain Research 
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