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Overview

• The opioid problem

• Cannabis can replace and reduce opioids.

• Adding cannabis makes opioids safer.

• Cannabis prevents opioid-tolerance and the need for 
dose escalation.

• Cannabis can treat the symptoms of opioid withdrawal.

• Cannabis compared to other harm reduction options

• How to use cannabis to decrease and discontinue 
opioids



Public Health Impact of Opioid 

Prescriptions

• 44 people in the United States die every day from 

prescription painkiller overdose.

• Almost 7,000 people are treated in emergency 

departments every day for using prescription opioids in a 

manner other than as directed.

• One in 20 people in the United States, ages 12 and 

older, used prescription painkillers non-medically in 2010.

Data from cdc.gov



Public Health Costs of Opioid 

Prescriptions: Federal CDC Data

• Sales of opioids quadrupled between 1999 and 
2010. 

• Between 2000 and 2014 the rates of death from 
prescription-opioid overdose nearly quadrupled.

• Enough opioids were prescribed in 2010 to 
medicate every American adult with a standard 
pain treatment dose of 5 mg of hydrocodone taken 
every 4 hours for a month.

Data from cdc.gov



Opioid Abuse

Castlight Health ”The Opioid Crisis in America’s Workforce”



Prescription Opioids in America

• While America claims less than 5% of the world’s population, it 

consumes roughly 80% of the world’s opioid supply (Manchikanti

& Singh, 2008)

• Nearly 50% of patients who took opioids for more than 30 days in 

the first year of use continued to use them for three years or 

longer. 

– Nearly 50% were taking only short-acting opioids, putting them at higher risk of 

addiction.

– Nearly 60% of patients using opioids were taking a combination of drugs that 

are dangerous and potentially fatal

(Express Scripts report: A Nation In Pain, 2014)



Rx Heroin

79.5% of heroin users report using 
prescription opioids before 

initiating heroin use. 

Muhuri et al., 2013



Do Opioids Help Chronic Pain?

“Evidence is insufficient to determine the effectiveness of long-

term opioid therapy for improving chronic pain and function.”

• 34 studies analyzed, ≥ 18yo, ≥ 3months chronic pain and opioid Rx

• No studies evaluated long-term (>1 year) outcomes related to pain, 

function, or quality of life:

– opioid vs. placebo, opioid vs. no opioid therapy, opioid vs. nonopioid therapy 

• Increased risk for serious harms associated with long-term opioid 

therapy: overdose, opioid abuse, fractures, myocardial infarction, 

and markers of sexual dysfunction

Chou et al., Ann Intern Med. 2015



• 11 RCTs published 2010-14, n=1185 met inclusion criteria. 

• Excellent quality of trials (mean 7 on Modified Oxford Scale, range 5–7)

• 7 studies demonstrated cannabinoid exhibited an analgesic effect that was 

significantly better than the control. 

• Drug related adverse effects primarily fatigue, dizziness, dry mouth, nausea 

and disturbances in cognition

– mild to moderate, transient and generally well tolerated

• Findings consistent with those from the previous review (Lynch and Campbell 2011) 

• Total of 22 of 29 RCTs demonstrating that cannabinoids demonstrate a 

modest analgesic effect and are safe in the management of chronic pain. 
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Abstract An updated systematic review of randomized con-

trolled trials examining cannabinoids in the treatment of

chronic non-cancer pain was conducted according to PRIS

MA guidelinesfor systematic reviewsreportingonhealthcare

outcomes. Eleven trials published since our last review met

inclusion criteria. Thequality of the trialswasexcellent. Sev-

en of the trials demonstrated a significant analgesic effect.

Several trials also demonstrated improvement in secondary

outcomes (e.g., sleep, muscle stiffness and spasticity). Ad-

verse effects most frequently reported such as fatigue and

dizzinessweremild to moderateinseverity and generally well

tolerated. This review adds further support that currently

availablecannabinoidsaresafe, modestly effectiveanalgesics

that provide a reasonable therapeutic option in the manage-

ment of chronic non-cancer pain.

Keywords Cannabinoids . Chronicnon-cancer pain .

Neuropathicpain . Systematic review . Marijuana

Introduction

Chronic pain is a growing public health problem affecting

approximately one in five people and predicted to in-

crease to one in three over the next two decades (Blyth

et al. 2001; Moulin et al. 2002; Breivik et al. 2006). The

prevalence of chronic pain is likely to increase as the

population ages and as medical advances continue to im-

prove survival related to cancer, serious injury and dis-

eases that previously would have been fatal, such as

HIV, but have left the survivors with serious neuropathic

pain conditions (Lynch 2011). Currently available agents

(eg. antidepressant and anticonvulsant analgesics, opioids

and nonsteroidal anti-inflammatory drugs) (Finnerup et al.

2010) are inadequate to control all pain or are associated

with limiting side effects (eg. most problematic being se-

dation with the antidepressant and anticonvulsant group,

constipation with the opioids and gastrointestinal and car-

diovascular effects with the NSAIDs) (Lynch 2008).

There is a critical need for new treatments.

In this context, many people with chronic pain are

turning to other therapies including cannabinoids (Ware

et al. 2003). Due to patient demand, several nations (or

states within countries) have developed programs to allow

people with serious health conditions to access cannabis

(marijuana) for medicinal purposes. Most of these pro-

grams (e.g., Canada, Israel, Netherlands, several US

States) require physician or nurse practitioner support

for the individual patient to be approved for access. Med-

ical professionals have called for more research regarding

both potential therapeutic and adverse effects of cannabi-

noids (Kahan et al. 2014). This is an updated systematic

review of controlled trials done since the previous system-

atic review regarding cannabinoids in the treatment of

chronic non-cancer pain (Lynch and Campbell 2011).
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Prescription Opioid vs. Heroin 

Overdose Deaths



Cannabinoid-Opioid Synergy



Cannabinoid-Opioid Synergy

• Opioid and cannabinoid receptors are both present in pain 

signaling regions of the brain and spinal cord.

• Opioid and cannabinoid signaling pathways interact with 
each other.

• Administering cannabinoids with opioids results in a greater 

than additive antinociceptive (anti-pain) effect.

reviewed in Cichewicz, 2004



Cannabinoid-Opioid Synergy:

Tail Flick Test in Mice

Smith et al. 1998

THC 20mg/kg + morphine       morphine-only

oral

SC

MPE = 

maximum 

possible 

effect

20mg/kg THC = 30% MPE

20mg/kg morphine = 30% MPE

20mg/kg THC + 20mg/kg morphine = 100% MPE



Opioid-sparing Effect of Cannabinoids: A 

Systematic Review and Meta-analysis

• 17 of 19 pre-clinical studies demonstrated synergistic 

effects from opioid-cannabinoid co-administration. 

• The ED50 of morphine administered in combination with 

THC is 3.6 times lower than the ED50 of morphine alone 

(95% CI 1.95, 6.76; n = 6). 

• The ED50 for codeine administered in combination with 

THC was 9.5 times lower than the ED50 of codeine alone. 

(95% CI 1.6, 57.5, n = 2) 

Nielsen et al., 2017 



Cannabinoid-Opioid Synergy

Human Trial

• 21 patients with chronic pain on sustained release 

opioids

– Oxycodone mean 62mg BID or morphine mean 53mg 

BID

• Cannabis (NIDA supplied, 3.56% THC) vaporized 

3x daily, inpatient setting

• Pain significantly decreased: 27% (95% CI 9,46)

(Abrams et al. 2011)



Can Cannabis Be Used To 

Replace Opioids in Chronic Pain 

Patients?



Cannabis For Treatment-Resistant 

Chronic Pain
• Open-label, longitudinal ~7 months, n=176

– 73 on opioids at baseline

• 20g cannabis monthly: smoked, cookies, or olive oil extract

• Patients given titration instructions – up to 3x/day

• Subjects encouraged to attempt gradual dose reduction of 
other analgesics, especially opioids

• Results: 

– Improvements in pain and pain-related quality of life scores

– 44% of those taking opioids discontinued

Haroutounian et al., 2016



Medical Cannabis Associated With Decreased 

Opioid Use in Chronic Pain Patients

• Cross-sectional retrospective survey of 244 

medical cannabis patients with chronic pain in 

Michigan

• Medical cannabis use associated with

– 64% decrease in opioid use (n=118)

– Decreased number and side effects of medications

– Improved quality of life (45%) 

Boehnke et al. 2016



n=542 cannabinoid-opioid cotreatment:

• 39% stopped opioids completely

– 73% for >1 year

• 39% reduced dose

• 47% reported ≥40% pain reduction

• 80% reported improved function

• 87% reported improved quality of life

Survey Data: Integr8 Maine 2016





Associations Between 

Medical Cannabis and 

Prescription Opioid Use 

in Chronic Pain Patients: 

a Preliminary Cohort 

Study (Vigil et al., 2017)





Medical Marijuana 

Laws Reduce 

Prescription 

Medication Use In 

Medicare Part D 

Bradford & Bradford, 2016



Medical Cannabis Laws and Medicaid Prescriptions

Bradford & Bradford, 2017



https://www.drugabuse.gov/publications/marijuana/marijuana-safe-effective-medicine





Is It Safe To Use 

Cannabis and 

Opioids 

Together?



CB1 Receptor Distribution in Human Brain

with the distribution of CB1 receptors (17), which de-

creased slowly over time. Radioactivity in the brain peaked

by approximately 30 min and was approximately 3.2 SUV

for all areas of the neocortex (Figs. 2 and 3A). Areas with

high CB1 receptor density (e.g., putamen) had an even

greater concentration of radioactivity, peaking over 4.0

SUV in most subjects. Radioactivity in the brain decreased

slowly, remaining within approximately 85% of the peak by

2 h and within approximately 60% of the peak by 5 h. We

averaged radioactivity concentration from 20 to 60 min

after injection to represent brain uptake (brain uptake20–60;

Supplemental Table 3).

Two regions of the brain consistently demonstrated less

uptake of radioactivity than other regions. The first region,

pons, had a peak SUV of approximately 2.4 within 8 min.

After the peak, washout of radioactivity from the pons was

1.5–2 times faster than from other regions at 60–120 min

after injection. The second region, white matter, typical ly

peaked at an SUV of approximately 1.2 about 15 min after

injection and remained nearly constant until the end of the

scan, with minimal washout of radioactivity.

The skull had a significant uptake of radioactivity, which

could reflect bone or marrow (Fig. 3B). Among regions of

the skull, the clivus, which contains significant amounts of

marrow, had the greatest uptake of radioactivity, suggesting

that marrow more avidly takes up 18F-FMPEP-d2 or its

radiometabolites.

Plasma Analysis

The concentration of 18F-FMPEP-d2 in arterial plasma

peaked at 1–2 min and then rapidly declined because of

distribution in the body, followed by a slow terminal phase

of elimination. To quantify the exposure of the brain to 18F-

FMPEP-d2, we fitted the concentration of 18F-FMPEP-d2

after its peak to a triexponential curve (Fig. 4A). Of the 3

associated half-lives, the first 2 (; 0.4 and 5.7 min) largely

reflected distribution and the last (; 82 min) reflected

elimination (i.e., metabolism and excretion). However,

the 3 components accounted for nearly equal portions of

the total AUC0-N : approximately 18%, 28%, and 33%. The

portion before the peak accounted for approximately 20%

of the AUC0-N . The concentration of 18F-FMPEP-d2 in the

plasma of some subjects remained the same or slightly

increased during the 2 later imaging intervals (150–180 and

210–240 min) but declined during the rest intervals (120–

150, 180–210, and 240–270 min). During the rest intervals,

subjects arose from the camera and walked around,

suggesting that the shifting of fluid in the body may have

mobil ized and redistributed 18F-FMPEP-d2.

FIGURE 2. 18F-FMPEP-d2 in human brain. PET images

from 30 to 60 min after injection of 18F-FMPEP-d2 were

averaged (left column) and coregistered to subject’s MR

images (middle column). PET and MR images are overlaid in

right column.

FIGURE 3. Time–activity curves of 18F-FMPEP-d2 in brain

from single subject scanned for 300 min. (A) Decay-

corrected measurements from putamen (n), prefrontal cortex

(h ), cerebellum (d , pons (s ), and white matter (· ) were fitted

with unconstrained 2-tissue-compartment model (–). Puta-

men was consistently region of highest brain uptake. White

matter was consistently region of lowest brain uptake,

followed by pons. (B) Decay-corrected measurements from

same subject demonstrate uptake of radioactivity in clivus

(¤ ), occiput () ), and parietal bones (: ). Concentration

(Conc) is expressed as SUV, which normalizes for injected

activity and body weight.

IMAGING CB1 RECEPTORS USING 18F-FMPEP-d2 • Terry et al. 115

by on July 5, 2014. For personal use only. jnm.snmjournals.org Downloaded from 

(Terry et al. 2010)



Is It Safe To Use Cannabinoids 

and Opioids Together?

Effective
dose

Lethal
dose

• Opioid and cannabinoid 

receptors are co-distributed in 

pain centers.

• Cannabinoid receptors have 

low density in brainstem 

cardiorespiratory centers.

• Combination increases 

therapeutic index of opiates!

(reviewed in Cichewicz, 2004)

opioid alone

opioid + cannabis



Retention of Efficacy

Combination-treated animals demonstrated: 

• Upregulation of opioid receptor proteins in the 

spinal cord.

• Avoidance of tolerance to the opioid with 

retention of the antinociceptive effect. 

(reviewed in Cichewicz, 2004)



How to Treat Opioid Addiction?



Current Harm Reduction Options

• Buprenorphine (e.g. Suboxone)

– Only high dose ≥ 16 mg was more effective than placebo in 

suppressing illicit opioid use (3 studies, n=729). 

• (SMD) -1.17; 95% CI -1.85 to -0.49

– Low-dose (2 studies, n=487) and medium-dose (2 studies, n=463) 

did not suppress illicit opioid use better than placebo.

• Methadone is superior to buprenorphine in retaining people in 

treatment, and methadone equally suppresses illicit opioid 
use.

Mattick et al., Cochrane Database of Systematic Reviews, 2014



Cannabis for Harm Reduction

• Better safety profile than methadone or Suboxone

• Lower risk of dependence than any other psychoacitve

substance

• Low risk for abuse and diversion

– Standardized oral preparations even safer

– 30,000 patient years with nabiximols showed no evidence 

of abuse or diversion (Russo et al., 2015)

• Most people who stop using cannabis do so without 

formal treatment.



CBD for Opioid Addiction?

• Non-rewarding

• Minimal side effects and toxicity

• Reduces anxiety, a component of abuse and relapse

• Reduces the rewarding properties of opioid drugs and 

withdrawal symptoms

• Reduces heroin-seeking behavior in animals

• Reduces heroin-related cue-induced craving in heroin 

abusers

reviewed in Hurd, 2017



States with medical cannabis laws had a 24.8% lower 
mean annual opioid overdose mortality rate compared 
with states without medical cannabis laws. (Bachhuber et al., 2014)

Medical Cannabis Law and Opioid Abuse



Medical Cannabis Law and Opioid Abuse

Medical cannabis laws had a 23% less hospitalizations 

related to opioid abuse and 13% less hospitalizations 

related to opioid pain reliever overdose. (Shi, 2017)



Substitution for Prescriptions

Lucas & Walsh, 2017



Substitution for Prescriptions

n = 1,513 

New Enlgand

Piper et al., 2017



Cannabis for Addiction?



Cannabis Improves Naltrexone 

Treatment Retention

• Days in treatment (mean):
– Intermittent cannabis use = 113 days

– Consistent cannabis use = 68 days

– Abstinent = 47 days

• Intensive behavioral therapy helped the 
consistent cannabis group but not the 
abstinent group.

(Raby et al., 2009)



Cannabis Treats Symptoms Of 

Opioid Withdrawal

• Nausea, vomiting, diarrhea, cramping

• Muscle spasm

• Anxiety, agitation, restlessness

• Insomnia

• Runny nose, sweating



THC Reduces Withdrawal & Cannabis Use 

Improves Naltrexone Treatment Retention 

• n=60, 8 weeks, long-acting 

naltrexone injection at 1 & 4 

weeks

• Dronabinol (THC) 30mg/day vs

placebo for 6 weeks.

• 100% of cannabis users 

received second injection

• 46% of non-cannabis users 

received second injection

(Bisaga et al., 2015)



Effects Of Cannabis Use On 

Opioid Injection Frequency 

• 2007 - 2012, 357 opioid injectors recruited through 

street outreach in Denver, >18 years old

• Opioid injection in the previous 30 days as verified 

by visual signs of recent venipuncture

• Not in methadone treatment at the time of study 

entry

• Baseline, six-, and 12-month interviews

Corsi et al., 2015



Effects Of Cannabis Use On Opioid 

Injection Frequency 

 

Plot of injection frequency among MJ groups over 
time adjusted for participation effects  

 

Corsi et al., 2015



A Choice?



How To Use Cannabis to Reduce 

& Replace Opioid Drugs

1. Take a small oral or oromucosal dose of cannabis with 

every dose of opioids

– Can be as little as 1mg THC, below psychoactive 

threshold.

– Use inner inventory and Healer.com programs to find the 

minimal effective dose.

2. Use inhaled cannabis for breakthrough symptoms 

management and to reduce cravings.



How To Use Cannabis to Reduce 

& Replace Opioid Drugs

3. Use cannabis to enhance other health-promoting 

activities, such as exercise, meditation, prayer, 

journaling/reflecting, psychotherapy.

4. Use cannabis to promote regular sleep patterns –

sedating strains only in the evening.



How To Use Cannabis to Reduce 

& Replace Opioid Drugs

• Select combination CBD+THC if 

available to enhance benefits and 

decrease side effects.

• 1:1 ratio is broadly effective and well-

tolerated.



How To Use Cannabis to Reduce 

& Replace Opioid Drugs

• Cannabis-naïve patients are encouraged to 

take advantage of 2 week window of 

opportunity after starting cannabis.

• Most patients reduce opioid dose by 50-

80%.



How To Use Cannabis to Reduce 

& Replace Opioid Drugs

Experienced cannabis users: 

• Complete Healer.com 6-day cannabis sensitization 

program before starting opioid taper, and stay at 

optimal dose to avoid building cannabis tolerance.

• If currently using inhalation only, try “switching from 

inhalation to tincture” program to become familiar with 

oromucosal dosing.



How To Use Cannabis to Reduce 

& Replace Opioid Drugs

• If low-dose cannabis is not effective, 

consider high-dose oral cannabis 

concentrate.

• Begin with 10-20mg active 

cannabinoids 3x daily, 

gradually increase to 100-

500mg 3x daily.



Patient Narratives



I am 38 years old and I struggled with opiate and alcohol addiction for about 15 years.  Long hours as 

a chef and a couple of minor surgeries where I was prescribed opiates, led me to become 

dependent on them to get through my day.  Pretty soon I was fully consumed by addiction.  

Even after going to 2 detoxes and a 28 day rehab in 2010, I still struggled to stay clean for the next 2 

years. The 12 step meetings that I was going to several times a week discouraged cannabis use, so I 

tried to do it their way and didn't use any. That didn't work and led to several relapses.  In 2012, I 

decided to start using a little bit of cannabis before bed to help me get a good nights sleep, and 

when I was getting stressed, angry, etc. It was very effective in keeping me centered and on the path 

to recovery, although I didn't feel comfortable (and still don't) sharing this with fellow addicts at 

meetings. 

I had been a cannabis smoker on and off since I was 18, and always enjoyed the effects. In the throes 

of my opiate addiction however, I got out of the routine of regular cannabis using. I believe that this is 

because cannabis use tends to magnify my own problems and shortcomings in my mind when I use it, 

and no drug addict wants to take such an honest look at themselves. 

As of right now I have been free of active addiction since January 2012.  I have also been a patient of 

Integr8 Health since 2012.  Cannabis is the only thing that I am currently prescribed, and the only 

substance that I use for pain, stress, etc.  I don't know if I would be here today, and sober, if it wasn't 

for cannabis.  I use cannabis throughout the day and before bed, and live a happy, healthy, 

productive life with my wife and 2 daughters. 



I took opiates for 15 years, along with various forms of Benzo's. I had legitimate 

pain, I fractured my back in 3 places when I was about 19.  I healed from the 

initial injury, but the pain got worse over the next few years, to the point where 

I was drinking to get by.  I had an uncanny knack for being able to walk into a 

doctors office and get almost anything I asked for due to my injury.  Anyway, I 

took opiates to the tune of 2 Oxycontin 80's & 12 mg Dilaudids for a PRN.  

At some point it wasn't just about the pain anymore, it had become more 

about the addiction.  In retrospect, the opiates were only working on the 

emotional pain, not the physical pain.  So to make the long story short, I've 

been to detox 27 times since I was 27, I've been in three 30-day rehabs, from 

here to Ohio.  I tried half way houses, suboxone treatment etc.  It's been 21 

months since my first visit to your office, and I literally have not used an opiate 

since. Thank You.

p.s. I truly believe that medical marijuana has saved my life.



Summary
• The opioid problem is a public health crisis.

• Rx is a bigger problem than heroin.

• Cannabis can replace and reduce opioid use.

• Adding cannabis makes opioids safer by widening the 

therapeutic window.

• Cannabis prevents opioid-tolerance and the need for dose 
escalation.

• Cannabis can treat the symptoms of opioid withdrawal.

• Cannabis is safer than other harm reduction options.

• Cannabis is a holistic treatment that addresses many 

symptoms with minimal adverse effects.



Opioid 

Prescriptions 

Dispensed By 

Year

Pezalla et al., 2017



Questions?

Thank you!

Dustin Sulak D.O.




