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| am writing in enthusiastic support of the petition brought by Anita Briscoe to add
management of opioid dependence to the list of conditions eligible for enrollment in
the New Mexico Medical Cannabis Program.

Opioid dependence and its attendant morbidity and mortality have become a crisis in
American health care. Between 2000 and 2014, the rate of opioid deaths in the United
States increased 200 percent owing mostly to increases in prescription opiate
overdoses (Rudd 2016). In New Mexico, 547 drug overdose deaths were recorded in
2014 by the CDC for an age-adjusted rate of 27.3 per 100,000 population (the second
highest state rate in the nation after West Virginia). New Mexico was one of fourteen
states in which the drug overdose rate increased (20.8 percent) in 2014 as compared to
2013. For the first time since consistent data have been available, the morbidity and
mortality among white non-Hispanic Americans in the United States has increased in
the period between 1999 and 2013, due largely to increases in suicides and overdose
deaths (Case 2015).

There is mounting evidence that medical cannabis decreases population-level
morbidity and mortality related to opioid dependence. In a study published by
Bachhuber et al. in JAMA Internal Medicine in 2014, they compared trends in opioid
overdose deaths between those states that had enacted medical cannabis programs
compared to those states without those programs (Bachhuber 2014). They concluded,
"medical cannabis laws are associated with significantly lower state-level opioid overdose
mortality rates.” Many clinicians who provide care to patients with severe chronic pain
report that their patients have been able to significantly reduce or discontinue their use
of opioid analgesics with the use of medical cannabis. The findings of Bachhuber et al.
support the possibility that this manifests on a population level as a statewide-decline
in overdose deaths. Indeed, in a recent paper by Bradford et al. where statewide
Medicare Part D prescription rates were examined, it was “found that the use of
prescription drugs for which marijuana could serve as a clinical alternative fell
significantly, once a medical marijuana law was implemented. National overall reductions
in Medicare program and enrollee spending when states implemented medical marijuana
laws were estimated to be $165.2 million in 2013. The availability of medical marijuana
has a significant effect on prescribing patterns and spending in Medicare Part D."
(Bradford 2016). These population-level findings are corroborated by a survey of
chronic pain patients who were enrolled in the Michigan medical cannabis program
(Boehnke 2016). Patients using medical cannabis as an adjunct to conventional



treatments reported a 64 percent reduction in opioid use and a decrease in medication
side effects that affected everyday functioning. A survey of 410 Canadian medical
cannabis patients by Lucas et al. (Lucas 2016) showed that 87 percent patients reported
substituting cannabis for other drugs that they had been using including prescription
medications (80.3 percent), alcohol (51.7 percent) and illicit drugs (32.6 percent).

A discussion of the role of medical cannabis in the management of opioid dependence
requires a review of the role of medical cannabis in the management of chronic pain,
since in many patients the two are inextricably linked.

Since the isolation of cannabinoid compounds from Cannabis sp. plants in 1965
(Mechoulam 1965; Budzikiewicz 1965), the identification of cannabinoid receptors in
the central nervous system in 1990 (Matsuda 1990), and the isolation of the
endogenous brain cannabinoid anandamide in 1992 (Devane 1992), the important role
of endogenous and exogenous cannabinoids in modulating pain signaling and pain
perception has been studied extensively. The modulation of pain transmission by
cannabinoids in the CNS and peripheral nervous system occurs mainly through their
action on the cannabinoid receptors called CB1, which are richly and widely distributed
throughout the cortex, hippocampus, amygdala, basal ganglia and cerebellum
(Herkenham 1990). Significantly, cannabinoid receptors are sparsely distributed in the
lower brainstem regions that control respiratory and cardiovascular functions,
accounting in part for the high therapeutic index and low fatal overdose potential that
has been observed with the use of exogenous cannabinoids. Activation of CB1
receptors modifies neural transmission and pain perception in both acute and chronic
pain through mechanisms that are independent of, but interact and are synergistic
with, opioid receptors (Abrams 2011; Kazantzis 2016; Meng 1998; Scavone 2013).

In addition to their direct short-term effects upon neural transmission, cannabinoids
also have important longer-term effects through modulating, or damping,
neuroinflammatory processes that contribute to chronic pain states. These effects
result from the modulation of both CB1 and CB2 receptors by both endogenous and
exogenous cannabinoids (McPartland 2015). CB2 receptors are present in the body
predominantly on cells of the immune system, and in the brain are present on
microglial cells that mediate neuroinflammatory reactions (Mecha, 2016). Both of the
major cannabinoids contained in marijuana (A%-tetrahydrocannabinol and cannabidiol)
have effects on modulating CB1 and CB2 receptors in the brain, and many of their
effects appear to occur through physiological mechanisms that are independent of
cannabinoid receptors. Cannabidiol (CBD) is of particular interest as an agent that
could have beneficial effects in chronic neuroinflammatory states through its significant
anti-inflammatory, anti-oxidant and neuroprotective properties. Although the effects
of cannabidiol in mitigating neuroinflammation may be mediated in part through its
action on cannabinoid receptors, much of its influence appear to occur through other
(possibly GPR55 and other “orphan” receptors) mechanisms as these effects are not
blocked by cannabinoid receptor antagonists. These actions likely occur through



complex interactions with microglial cells, modulating and dampening their pro-
inflammatory tendencies through a “retrograde” process that down-regulates the
expression of cellular inflammatory processes. [Alsasua del Valle 2006; Bisogno 2010;
Booz 2011; Brotchie 2003; Croxford 2003; Downer 2011; Esposito 2006; Fagherazzi
2012; Fernandez-Ruiz 2013; Froger 2009; Garcia 2011; Glass 2001; Gowran 2011;
Guzman 2001; Hampson 2000; Hayakawa 2007; luvone 2009; Kozela 2011; Kwiatkoski
2012; Lastres-Becker 2005; Oddi 2012; Pacher 2012; Pope 2010; Pradhan 2013; Pryce
2003; Pryce 2012; Ramirez 2012; Rom 2013; Saito 2012; Scotter 2010; Skaper 1996;
Skaper 2012; Tourifo 2010; van der Stelt 2001; Zuardi 2008]. The effects of
neuroinflammation on chronic pain are likely not limited to those diseases that have
neurodegenerative processes as their underlying pathology (i.e., multiple sclerosis;
Parkinson'’s disease). The neuropathic pain associated with spinal cord injury, for
example, is now known to include a neuroinflammatory component (Walters 2014).
Chronic pain and post-traumatic stress disorder (PTSD) are conditions that often co-
exist. A recent study by Lerman et al. showed that standardized painful stimuli
(capsaicin injections into the quadriceps muscle) elicited higher pain scores in PTSD
patients as compared to controls and significantly higher levels of intrathecal pro-
inflammatory cytokine IL-1P and delayed secretion of anti-inflammatory cytokine IL-10
(Lerman 2016). These finding suggest that microglial and astrocyte dysregulation
contribute to the exaggerated pain response in the patients with PTSD.

Chronic stress and a patient’s emotional state affect the perception of pain. In animal
models, it has been demonstrated that stress modifies pain pathways in part through
cannabinoid receptors, suggesting that this too is a mechanism by which cannabinoids
have a positive impact upon chronic pain (Zheng 2015). Lee et al. demonstrated that
the administration of purified A°-tetrahydrocannabinol to human volunteers reduced
the unpleasantness and intensity of capsaicin-induced pain and that this was associated
with decreased activity in the anterior cingulate cortex and connectivity between the
amygdala and the primary sensorimotor cortex (Lee 2013). In a recent survey of 100
consecutive patients returning for yearly recertification in the Hawai’i Medical Cannabis
Program, 97 percent of whom were enrolled for chronic pain, the average reported
decrease in pain was 64 percent (from 7.8 to 2.8 on a 1-10 scale) and 5o percent of
patients also reported relief from stress and anxiety (Webb 2014).

In summary, endogenous and exogenous cannabinoids potentially affect pain
perception through three general mechanisms: 1) direct action on neural transmission,
mainly through action on CB1 receptors both in the central and peripheral nervous
systems; 2) mitigation of neuroinflammatory processes associated with chronic pain,
including actions on CB2 receptors; and 3) suppression of pathways between the
anterior cingulate gyrus and the sensorimotor cortex that accentuate the perception of
pain.

There are now many human clinical studies that support the efficacy of medical
cannabis in the management of chronic pain (Abrams 2007; Abrams 2016; Aggarwal



2013; Haroutounian 2016; Jensen 2015; Lynch 2011; Mendoza Temple 2016; Wallace
2007; Ware 2015; Wilsey 2008; Wilsey 2013; Wilsey 2016). Three large meta-analyses on
the subject have been published recently in major medical journals (Hill 2015; Koppel
2014; Whiting 2015).

The paper “Medical Marijuana for Treatment of Chronic Pain and Other Medical and
Psychiatric Problems: A Clinical Review” by Kevin P. Hill MD appeared in the June 23/30,
2015, edition of JAMA (Hill 2015). Quoting from the paper:

"Use of marijuana for chronic pain, neuropathic pain and spasticity due to multiple
sclerosis is supported by high-quality evidence. Six trials that included 325 patients
examined chronic pain, 6 trials that included 396 patients investigated neuropathic pain,
and 12 trials that included 1600 patients focused on multiple sclerosis. Several of these
trials had positive results, suggesting that marijuana or cannabinoids may be efficacious
for these indications.”

Published in the same edition of JAMA, Whiting et al. (Whiting 2015) presented a
different meta-analysis from that of Hill that reached similar conclusions:

"A total of 79 trials (6462 participants) were included; 4 were judged at low risk of bias.
Most trials showed improvement in symptoms associated with cannabinoids but these
associations did not reach statistical significance in all trials. Compared with placebo,
cannabinoids were associated with a greater average number of patients showing a
complete nausea and vomiting response (47% vs 20%; odds ratio [OR], 3.82 [95% Cl, 1.55
—9/42]; 3 trials), reduction in pain (37% vs 31%; OR, 1.41 [95% Cl, 0.99 — 2.00]; 8 trials), a
greater average reduction in numerical rating scale pain assessment (on a o — 10 — point
scale; weighted mean difference [WMD], -0.46 [95% Cl, -0.24 to 0.01]; 5 trials).”

The Guideline Development Subcommittee of the American Academy of Neurology
published their report of a systematic review of the efficacy of medical cannabis in
neurologic disorders in the journal Neurology in 2014 (Koppel 2014):

"The following were studied in patients with MS: (1) Spasticity: oral cannabis extract
(OCE) is effective, and nabiximols and tetrahydrocannbinol (THC) are probably effective,
for reducing patient-centered measures; it is possible both OCE and THC are effective for
reducing both patient-centered and objective measures at 1 year. (2) Central pain or
painful spasms (including spasticity-related pain, excluding neuropathic pain): OCE is
effective; THC and nabiximols are probably effective.”

Even though the causes of chronic pain, the duration of pain, patient demographics,
cannabinoid preparations, duration of treatment and outcomes measures varied
between studies, there is a clear pattern of benefit from the use of medical cannabis in
many (but not all) patients with severe chronic pain.



As with all medical treatments, there are adverse events observed with the use of
medical cannabis. However, these do not appear to reach the level of severity that is
commonly associated with the use of opioid analgesics. The most comprehensive
longitudinal study of long-term cannabis use was published recently by Meier et al. in
the journal JAMA Psychiatry (Meier 2016). They found that long-term cannabis use was
associated with poorer periodontal health but not other significant poor health
outcomes, as compared to long-term cigarette smoking which was associated with
worse outcomes in periodontal health, lung function, markers of systemic
inflammation, metabolic syndrome, blood lipid abnormalities, glycated hemoglobin
and self-reported health. Because the management of severe chronic pain is complex
and experience in treatment with medical cannabis is limited, it is advisable that an
ongoing clinician-patient relationship be established that can carefully monitor
treatment outcomes and adverse events. Canadian physicians have recently published
draft guidelines titled “Prescribing smoked cannabis for chronic noncancer pain” that
offers clinicians guidance in this area of clinical practice (Kahan 2014). Similar
considerations would apply to the management of opioid dependence with medical
cannabis.

Severe chronic pain is a condition that is currently eligible for enrollment in the New
Mexico Medical Cannabis Program. However, there are many individuals with opioid
dependence who do not have a current diagnosis of chronic pain who could benefit
from enrollment in the Program. Many people in New Mexico are opioid dependent
because their pain was managed with prescription opioid medications, often
inappropriately, and opioid dependence can persist long after the pain has resolved.
Many others are dependent because of psychological and sociological influences. The
impact of opioid dependence is felt few places as acutely as New Mexico. A growing
body of information from the chronic pain literature supports the role of medical
cannabis in reducing the individual and population harms related to opioid dependence.
The risk-benefit ratio for the use of medical cannabis in selected patients in this context
is far more favorable for medical cannabis as compared to continuing opioid use. The
addition of opioid dependence to the list of conditions eligible for enrollment in the
New Mexico Medical Cannabis Program is entirely consistent with the spirit and the
letter of the Lynn & Erin Compassionate Use Act. | urge the Medical Advisory Board to
recommend addition of opioid dependence in its report to the Secretary of Health.
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