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Foreword

It is both an honor and a pleasure to provide brief commentary on this exemplary book. 
While it is true that recent times have produced numerous excellent tomes on the sub-
ject of cannabis and its medical uses, Dustin Sulak has produced a detailed and scien-
tifically accurate guide specifically geared toward the practicing physician who seeks 
to understand the history of cannabis in medicine, its foundations in an understanding 
of the endocannabinoid system that modulates human physiology, the pharmacological 
effects of its myriad cannabinoid and terpenoid components, their various preparations, 
and specific effects and contributions to combating various afflictions. Along the way in 
the narrative and its short discrete chapters, there are appropriate mentions of the nec-
essary pitfalls and caveats a clinician in the trenches requires when embarking on care 
of patients with unfamiliar treatment modalities. Embarking on an understanding of the 
science of cannabis and the endocannabinoid system is clearly not for the dilettante nor 
for the faint of heart, but for the committed student of these disciplines, there can be few 
better guides than this one, which is at once lucid and practical.

Authors of scientific literature face a constant challenge in the need to present tech-
nical material in a palatable manner and must choose between a strict didactic approach 
versus one in which the personal touch remains clear. To my delight, and to the advan-
tage of his readers, Dustin has peppered his text with plenty of examples of his extensive 
experience in applied therapeutics, not merely confined to cannabis medicine but incor-
porating his eclectic learning and training in the healing arts. Thus, his personality shines 
through the words and imparted wisdom. It has been my good fortune to know Dustin 
over the course of a decade, to travel with him, and to meet his wonderful extended fam-
ily. I have seen him hold a huge hall of conference attendees at rapt attention, hanging on 
every word, and witnessed him holding court in a spontaneous impromptu yoga class of 
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xvi FOREwORD

high school seniors on spring break on a Caribbean beach. I have delighted in the range 
and depth of his knowledge of esoteric therapeutic disciplines and obscure treatments 
that I encountered only after many decades of study.

Rather than wax prosaic on my own opinions on the folly of continued prohibitions 
on cannabis and existing roadblocks to its research, I would opt for the path of brev-
ity here and urge the reader to press ahead to more rewarding pursuits by pushing on 
into this book itself. At the time of this writing, the cannabis community is mourning the 
passing of Lester Grinspoon, MD, one of the guiding lights of cannabis medicine. In the 
academic world it is often stated that we gain our knowledge by standing on the shoul-
ders of giants. In Dustin Sulak we have another such giant, a worthy successor, at once 
a gifted clinician and marvelous teacher. May you be enriched by the knowledge you are 
about to acquire!

Ethan Russo, MD  
Founder and CEO, CReDO Science  

June 2020
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Chapter 1

Introduction

A 54- YEAR- OLD MAN  with failed back surgery syndrome returns to the office for 
his first 3- month follow- up visit having tapered and discontinued 60 mg of oxycodone 
daily, reporting less pain and better function. A 2- year- old girl with Krabbe disease, an 
inherited demyelinating disorder, who had spent most of her life screaming and grimac-
ing, returns in a calm state with a slight smile on her face. A 48- year- old woman with 
multiple sclerosis offers to donate her walker to another patient because she does not 
need it anymore. An 11- year- old boy with autism stops putting his head through walls 
and other forms of self- injury and is now able to attend school. A 32- year- old woman 
with severe posttraumatic stress disorder sleeps through the night without a nightmare 
for the first time in over a decade.

While we may collect a few stories like this in our careers, not many clinicians 
see these results on a daily basis. In the last 11 years of clinical practice with canna-
bis, remarkable success in highly refractory patients has become the norm, not the 
exception. Not everyone responds to cannabis, and some that do receive only modest 
benefits, but after seeing what I have seen, I can hardly imagine practicing medicine 
without this tool. I know that I would be forced to rely on more dangerous and less 
effective treatments for my patients, and I would see life- changing results much less 
frequently.

Despite its nearly 5,000 years of recorded use as a medicine and its impressive ver-
satility, efficacy, and safety, Cannabis sativa has existed outside the modern pharmaco-
peia since the 1940s. Primarily driven by popular demand, this botanical medicine has 
returned to health care, and now clinicians are seeking the essential knowledge required 
to identify candidates for treatment, guide dosing, maximize therapeutic benefit, and mi 
nimize harm.
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4 HANDBOOk OF CANNABIS FOR CLINICIANS

Unlike most emerging medical therapies, which follow a traditional bench- to- 
bedside path through development, approval, and implementation in the clinical setting, 
the widespread public use of medical cannabis has preceded rigorous modern validation 
and clinical education. Medical school and residency curricula, in fact, continue to uphold 
the institutional bias that has challenged cannabinoid medicine for decades, often failing 
to even mention the plant or its mechanisms of action.

At the time of writing, clinicians and patients in the United States are challenged 
by a constantly evolving regulatory patchwork of state medical cannabis programs that 
exist despite the federal law, which continues to classify cannabis as an illegal sub-
stance with no medical use. Countries around the world are beginning to change their 
cannabis laws, recognizing the scientific basis and potential public health benefits of 
a long- overdue overhaul of the decades- old dysfunctional drug war originally exported 
by the United States.

In an environment of rapidly evolving cannabis policy, health- care providers are 
increasingly in need of readily accessible and factual information about medical can-
nabis, and while this book does not encompass the details of cannabis law, it provides a 
scientific basis that informs both clinical practice and health- care policy.

In the late 1980s and early 1990s, researchers exploring the myriad effects of Δ9- 
tetrahydrocannabinol on animal physiology discovered a communication system in the 
body that is now known to be a widespread homeostatic controller of other physiological 
processes. Named the “endocannabinoid system” after the plant that led to its discovery, 
researchers have since published over 9,000 peer- reviewed articles that include infor-
mation on this network of cell membrane receptors, enzymes, and endogenous ligands, 
revealing an integral component of our ability to heal from most illnesses and to maintain 
good health. Therapeutics that target this system therefore have widespread potential in 
every bodily system and specialty field of medicine.

Herbal Cannabis sativa contains hundreds of compounds that modulate endocanna-
binoid system activity. This distinct mechanism of action often provides efficacy where 
other conventional treatments fail. Cannabis, in many ways, is a therapeutic compass 
to the most prevalent and refractory conditions in medicine, and patients globally are 
turning to cannabis with or without the approval and supervision of their health- care 
providers.

The purpose of this book is to provide health- care professionals with an accessible 
and accurate reference that will empower you to have informed discussions with your 
patients, identify candidates for treatment, and implement cannabinoid therapies with 
confidence. I decided to write this book because I have been sincerely amazed by the 
clinical results in my practice and excited by the untapped potential to improve health 
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INTRODuCTION 5

and relieve suffering in millions or billions of people. As a board member of the Soci-
ety of Cannabis Clinicians, I am witnessing the coalescence of a new specialty field 
in medicine, one that draws its members from every other specialty field and attracts 
progressive- thinking clinicians dedicated to their patients. In a time of rapidly growing 
provider dissatisfaction with the limitations of our current health- care system, cannabi-
noid medicine is a potent solution for patients and clinicians alike.

How to use This Book

If you are working with a patient who may benefit from cannabis and you need a quick 
summary of the relevant research, potential risks and benefits, and dosing strategies, 
skip to Part 5: Common Clinical Applications. There you will find the basics needed for 
informed consent and initiation of treatment in most patients.

If you want to fine- tune dosing and delivery to improve results or mitigate adverse 
effects, and if you are a clinician seeing a wide range of cannabis cases, Part 4: Clinical 
Essentials will enable you to grasp the fundamentals of cannabis dosing that apply to 
many patients.

All clinicians recommending cannabis should also read the first part of Chapter 18: 
Adverse Effects. Those working with patients in sensitive fields like pediatrics and psy-
chiatry must read the latter part of that chapter.

If you are open to more than a new tool and give yourself permission for a shift in 
paradigm, an unlearning of some of the assumptions common in conventional medicine, 
a deeper understanding of health and healing, and a context for your participation in a 
health- care revolution, start from the beginning of this book and enjoy the journey.

HandbookOfCannabisForClinicians_txt_final.indd   5HandbookOfCannabisForClinicians_txt_final.indd   5 4/7/21   4:38 PM4/7/21   4:38 PM

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reprinted from Handbook of Cannabis for Clinicians: Principles and Practice. Copyright © 2021 
by Dustin Sulak. Shared with the permission of W. W. Norton & Company, Inc. All rights 

reserved. 
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Chapter 2

The History of 
Cannabinoid Medicine

AS ONE OF THE EARLIEST  plant species cultivated by humans, cannabis has 
an immense history— often the subject of significant debate— that is beyond the scope of 
this volume. Herein, I present some of the clinically- relevant history to provide context for 
both the medical applications and regulatory environment of cannabis. 

Ancient and Premodern History

Cannabis sativa likely evolved as a distinct member of the Cannabaceae family around 
27.8 million years ago, based on DNA studies.1 The earliest robust archeological evi-
dence of human cannabis use dates from the Copper Age (4600– 3600 B.C.E. in Moldo-
via, Romania, and Bulgaria) and the Bronze Age (3400– 3200 B.C.E. in southeastern 
Europe). An Iron Age steppe culture, the Scythians, likely introduced hemp cultivation to 
Celtic, Slavic, and Finno- Ugric cultures (700– 500 B.C.E.).2

Humans have utilized Cannabis sativa in various forms preceding and throughout 
recorded history. Described as a ubiquitous “camp follower,” cannabis accompanied the 
early nomads around the Old World for millennia. These nomads discovered that certain 
varieties were best for supplying fiber, others for edible seed, and others for their medic-
inal properties.3 A single species rarely provides three or more valuable products, and 
while the industrial and food applications of cannabis have played a significant role in 
history and have much to offer our species, this chapter focuses on a concise review of 
the history of its medical use.

The first recorded medical use of cannabis is associated with the Emperor Shen 
Nong from 2700 B.C.E., though this was not transcribed until the 2nd century C.E. in 
the Shen Nong Ben Cao Jing, noting hallucinatory effects, appetite stimulation, and tonic 
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THE HISTORY OF CANNABINOID MEDICINE 7

and antisenility effects.4 Over 30 citations demonstrate medical use in ancient Sumer 
and Akkad as early as 1800 B.C.E., noting utility for grief, epilepsy, neuralgia, and 
pediculicide.

A thorough review of medical cannabis chronology5 reveals diverse uses over the 
centuries, including Egyptian use for vaginal contractions and ophthalmological con-
ditions (1534 B.C.E.) and use in India to relieve anxiety (Atharva Veda, 1500 B.C.E.). 
Jumping forward, the Greek physician Dioscorides described the juice as a treatment for 
earaches in the 1st century C.E., around the same time the Roman author Pliny the Elder 
described the use of the herb for burns and the root for joint contractures.

In the 2nd century C.E., the Greek physician Galen described applications for ear-
ache, flatus, and chronic pain. Perhaps the oldest historical use for tumors appeared in 
the Egyptian Fayyum Medical Book from the late 2nd century C.E.

The use of cannabis as an analgesic appears throughout history, including use as 
a surgical anesthetic and analgesic in the 2nd century C.E. in China, for migraine and 
uterine pain in Persia circa 850 C.E., for neuralgia in Egypt in the 9th century C.E., for 
headache in Germany as described by Hildegard von Bingen in 1158 C.E., for breast 
pain and swelling in Italy in the 13th century, and on through premodern and modern 
history.

In Arabia, Avicenna, regarded as one of the most significant physicians, astrono-
mers, thinkers, and writers of the Islamic Golden Age, described the medical use of can-
nabis in 1000 C.E.6 Muslim texts mention the use of cannabis as a diuretic, digestive, and 
antiflatulent agent, “to clean the brain,” and to soothe pain of the ears.7 In Africa, canna-
bis has been used medically at least since the 15th century to treat snakebites, malaria, 
fever, blood poisoning, anthrax, asthma, and dysentery and to facilitate childbirth.8 In the 
Americas, the use of cannabis probably began in Brazil in the 16th century, with reports 
of use for toothache and menstrual cramps.9 

The pharmacology of cannabis chemovars throughout history is likely varied, and 
some of the reported medical applications likely involved chemovars low in D9- tetra-
hydrocannabinol (THC). THC- dominant cannabis, however, was found in the Yanghai 
Tombs in Xinjiang, China, dating from 700 B.C.E. A Chinese description of the herb from 
214 B.C.E. noted the dioecious quality of the plant and that male plants were superior 
for fiber, while female plants were superior for intoxication, indicating the presence of 
THC content.
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8 HANDBOOk OF CANNABIS FOR CLINICIANS

Modern History

Cannabis was introduced to Western medicine by the Irish physician William O’Shaugh-
nessy,* who learned of “gunjah” during time spent in India. He studied the literature 
on the plant, described various preparations, evaluated its toxicity in animals, and 
reported on its effect on patients with different pathologies.10 For example, he treated 
three cases of tetanus with cannabis; all three patients survived the acute disorder, but 
one succumbed to gangrene after refusing amputation. Frequent dosing relaxed the 
spasmodic paroxysms and allowed nutrition and hydration until the patients recovered, 
sometimes weeks later.

The medical use of cannabis quickly spread throughout Europe and North America. 
In 1854, cannabis entered The Dispensatory of the United States of America, and in 1860, 
the first clinical conference about cannabis took place in America, organized by the Ohio 
State Medical Society.11 During the rest of the 19th century, over 100 scientific articles 
were published in Europe and the United States about the therapeutic value of cannabis. 
Of note, the German physician Bernhard Fronmüller described 1,000 patients with sleep 
disturbance and reported cannabis produced a full cure in 53% of patients, a partial cure 
in 21.5%, and little or no effect in 25.5%.12

In the late 19th and early 20th century, numerous pharmaceutical companies mar-
keted cannabis products, including Merck (Germany), Burroughs Wellcome (England), 
Bristol- Myers Squibb (United States), Parke- Davis (United States), and Eli Lilly (United 
States).

Physicians in the 19th century noted that cannabis is effective in sparing opiates, 
reducing opiate- related morbidity, and treating opiate withdrawal,13,14 as well as in the 
treatment of cocaine and chloral hydrate addiction.15

In the first decades of the 20th century, Western medical use of cannabis signifi-
cantly decreased. Some authors suggest this was due, in part, to difficulty obtaining rep-
licable effects because of significant inconsistency of potency and efficacy of different 
cannabis preparations.16

* Beyond cannabis, O’Shaughnessy made another major contribution to medicine. In 1831, during a cholera 

outbreak in England, he analyzed the blood of patients with the condition, discovered dehydration and loss of 

electrolytes, and published his findings. By 1832, his work prompted the first use of intravenous saline, and 

the name O’Shaughnessy and the “method of saline injections” became synonymous. [Moon, J. B. (1967). Sir 

William Brooke O’Shaughnessy— the foundations of fluid therapy and the Indian telegraph service. New England 

Journal of Medicine, 276, 283– 284.]
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THE HISTORY OF CANNABINOID MEDICINE 9

The Prohibition and Rediscovery of Cannabis

Several sources attribute the eventual prohibition of cannabis to the influx of Mexican 
immigrants to the United States after the Mexican Revolution in 1910.17,18 The Mexicans 
reportedly used “marihuana” as a medicine and to relax after working in the field, espe-
cially as an alternative to alcohol, which was prohibited in 1920.

While Americans were familiar with “cannabis” because it was present in pharma-
cies and grown for hemp fiber, the word “marihuana” was a foreign term. So, when the 
media began to play on the fears that the public had about these new citizens by falsely 
spreading claims about the “disruptive Mexicans” with their dangerous native behaviors 
including marihuana use, the rest of the nation did not know that this “marihuana” was 
the same plant growing on farms or the source of a drug that had been in the pharmaco-
peia for decades.

At the federal House of Representatives hearing regarding the “Taxation of Mari-
huana” in May 1937, Dr. William C. Woodward, legislative counsel of the American Med-
ical Association, strongly opposed the legislation that would eventually prohibit the sale 
and use of cannabis19:

There is nothing in the medicinal use of Cannabis that has any relation to Can-

nabis addiction. I use the word “Cannabis” in preference to the word “marihuana,” 

because Cannabis is the correct term for describing the plant and its products. The 

term “marihuana” is a mongrel word that has crept into this country over the Mexi-

can border and has no general meaning, except as it relates to the use of Cannabis 

preparations for smoking. It is not recognized in medicine . . .  

I say the medicinal use of Cannabis has nothing to do with Cannabis or mar-

ihuana addiction. In all that you have heard here thus far, no mention has been 

made of any excessive use of the drug by any doctor or its excessive distribution 

by any pharmacist. And yet the burden of this bill is placed heavily on the doctors 

and pharmacists of the country; and I may say very heavily, most heavily, possibly 

of all, on the farmers of the country . . .  

The drug is very seldom used. That is partially because of the uncertainty of the 

effects of the drug. That uncertainty has heretofore been attributed to variations 

in the potency of the preparations as coming from particular plants; the variations 

in the potency of the drug as coming from particular plants undoubtedly depends 

on variations in the ingredients of which the resin of the plant is made up. To say, 

however, as has been proposed here, that the use of the drug should be prevented 
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10 HANDBOOk OF CANNABIS FOR CLINICIANS

by a prohibitive tax, loses sight of the fact that future investigation may show that 

there are substantial medical uses for Cannabis.

The Marihuana Tax Act of 1937 passed. In 1943, medical products derived from 
cannabis were removed from the U.S. Pharmacopeia and physicians could no longer pre-
scribe it.

Despite its prohibition in the United States, cannabis research continued. The 
renowned American chemist Roger Adams isolated the active compounds in cannabis in 
1940,20 including cannabidiol and “cannabinol,” which would later become known as Δ9- 
tetrahydrocannabinol (THC) after its molecular structure was fully elucidated by Raphael 
Mechoulam in 1964.21

In 1944, The New York Academy of Medicine, on behalf of a commission appointed 
in 1939 by New York Mayor Fiorello LaGuardia, released an in- depth report that system-
atically refuted claims made by the U.S. Department of the Treasury that smoking can-
nabis results in insanity and deterioration of physical health, promotes criminal behavior, 
is physically addictive, and is a gateway to more dangerous drugs.22

In the 1950s and 1960s, the U.S. military conducted experiments using synthetic 
analogues of cannabinol as potential nonlethal incapacitating agents for chemical 
warfare.23 Experiments into the physiological and behavioral effects of cannabis and 
its active components continued in the late 1960s and early 1970s, including several 
papers by Andrew Weil, MD, who later pioneered the field of integrative medicine.24,25,26

In 1969, the controversial Harvard professor Timothy Leary was arrested for the 
possession of cannabis. He challenged the Marihuana Tax Act on the ground that the act 
required self- incrimination, which violated the Fifth Amendment. The unanimous opinion 
of the court declared the Marihuana Tax Act unconstitutional and Leary’s conviction was 
overturned. This apparent victory for cannabis liberation was quickly abolished.

In 1970, the Marihuana Tax Act was replaced with the Controlled Substances Act, 
which set up the scheduling system for illicit and licit substances. The bill was written by 
Attorney General John Mitchell and others, consolidating and expanding previous poli-
cies without scientific basis, pending the scientific report of the National Commission on 
Marihuana and Drug Abuse. Cannabis was preliminarily classified as a schedule I con-
trolled substance: high potential for abuse, no currently accepted medical use, and lack 
of accepted safety for use under medical supervision.

On March 22, 1972, the chairman of the commission, Raymond P. Shafer, presented 
a report to Congress and the public entitled “Marihuana, A Signal of Misunderstand-
ing,” which recommends that cannabis be decriminalized for personal use, and that per-
sonal cultivation be allowed along with small transfers without profit.27 President Nixon 
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THE HISTORY OF CANNABINOID MEDICINE 11

rejected these recommendations and cannabis has remained in schedule I status ever 
since, despite the lack of scientific basis and numerous legal challenges.

In 1976, a U.S. federal judge ruled in favor of Robert C. Randall, a patient with glau-
coma who sued several federal agencies, arguing against criminal charges of cannabis 
cultivation based on his medical necessity. This ruling prompted the establishment of the 
Compassionate Investigational New Drug program of the U.S. Food and Drug Administra-
tion (FDA), which allowed a limited number of patients to legally use cannabis cigarettes 
grown at the University of Mississippi and provided by the National Institute on Drug 
Abuse. A total of 15 patients were granted access to cannabis via this program, which 
was closed in 1992. In 2002, Ethan Russo, MD, and colleagues published a study on the 
overall health status of four of the seven surviving patients in the program, considered 
the first report on the long- term effects of cannabis on patients who have used a known 
dosage of a standardized, heat- sterilized quality- controlled supply of cannabis. The 
authors noted clinical effectiveness in glaucoma, chronic musculoskeletal pain, spasm, 
nausea, and spasticity of multiple sclerosis, the sparing of pharmaceutical medications, 
mild changes in pulmonary function in two patients, and no significant sequelae in any 
other physiological system.28

Recent Progress in Cannabinoid Medicine

A decade after the FDA approved the use of herbal cannabis in select patients, dronab-
inol (brand name Marinol), a pharmaceutical preparation of THC, was approved in the 
United States in 1985 for the treatment of chemotherapy- induced nausea and vomiting. 

Investigation into the physiological targets of THC led to the discovery of the cannabi-
noid type 1 (CB1) receptor in 198829 and the cannabinoid type 2 (CB2) receptor in 1993.30. 
The endogenous cannabinoid ligands anandamide31 and 2- arachidonoylglycerol32,33 
were discovered in 1992 and 1995, respectively. Since that time, thousands of peer- 
reviewed articles have been published on the endocannabinoid system and the therapeu-
tic potential of targeting its receptors and enzymes.

Psychiatrist Tod Mikuriya, MD, is considered the grandfather of the medical cannabis 
movement in the United States. He had been researching cannabinoid compounds since 
the 1960s, including a role as the leading cannabis researcher at the Center for Narcot-
ics and Drug Abuse Studies of the National Institute of Mental Health in 1967, a position 
he left after realizing that the interests of the agency were biased toward the negative 
effects and not the medical benefits of cannabis. He was an architect of Proposition 
215, the state ballot measure that made California the first U.S. state to legalize the 
medical use of cannabis in 1996. Practicing in the San Francisco area, Mikuriya treated 
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12 HANDBOOk OF CANNABIS FOR CLINICIANS

over 9,000 patients with medical cannabis and developed a list of 285 ailments for 
which cannabis could provide therapeutic value. While such a broad therapeutic poten-
tial seemed incredible at the time, subsequent research on the endocannabinoid system 
supports Dr. Mikuriya’s clinical findings.* In 1999, Mikuriya founded the Society of Can-
nabis Clinicians, a professional membership organization that continues to operate and 
grow in international membership.34

In 1999, the Institute of Medicine of the National Academy of Sciences published 
a comprehensive review of the scientific evidence on the potential health benefits and 
risks of cannabis and its constituents.35 The accumulated data confirmed a variety of 
indications, particularly analgesia, antiemesis, and appetite stimulation. In general, the 
report emphasized the need for well- formulated, scientific research into the therapeutic 
effects of cannabis on patients with specific disease conditions. To this end, the report 
recommended that clinical trials be conducted with the goal of developing safe delivery 
methods. This was yet another extensive and well researched federal report refuting the 
schedule I status that failed to shift federal policy.

In 2003, the U.S. Department of Health and Human Services was issued a patent on 
“Cannabinoids as antioxidants and neuroprotectants.”36 Filed in 1999, the patent details 
the use of cannabis- related compounds in the treatment of “acute ischemic neurologi-
cal insults,” “chronic neurodegenerative diseases,” and “oxidation associated diseases,” 
including a “subset of such drugs that can be substantially free of psychoactive or psy-
chotoxic effects, are substantially non- toxic even at very high doses, and have good 
tissue penetration.” The hypocrisy of the federal government owning this patent while 
maintaining schedule I status is frequently highlighted by cannabis activists.

In 2005, nabiximols, a cannabis- derived oral spray containing roughly equal por-
tions of THC and cannabidiol (CBD), produced by GW Pharmaceuticals, was approved in 
Canada for spasticity in multiple sclerosis, and with Notice of Compliance with Condi-
tions for central neuropathic pain in multiple sclerosis and cancer pain unresponsive to 
optimized opioid treatment. With over 15,000 patient- years of experience,37 nabiximols 
has generated the largest clinical data set on a standardized cannabis preparation. It has 
subsequently become available in over 25 countries with additional indications including 
neuropathic pain and cancer pain.

* The Tod Mikuriya Papers (1933– 2015) were recently made available as an archival collection at the National 

Library of Medicine. The extensive materials include writings, correspondence, subject files, reprints, research 

files, business documents, clippings, photographs, audiovisual records, and memorabilia that document his pro-

fessional career and medical cannabis advocacy activities. https://circulatingnow .nlm .nih .gov/2020/02/25/tod 

-mikuriya -papers -now -available -for -research/
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THE HISTORY OF CANNABINOID MEDICINE 13

Public focus on CBD exploded in 2013 after CNN aired its first cannabis docu-
mentary, Weed, which followed the story of a 4- year- old girl whose treatment- resistant 
seizures were relieved by a nonimpairing, CBD- dominant variety of cannabis, named 
“Charlotte’s Web” after the featured patient. Soon thereafter, entrepreneurs began pro-
ducing and marketing CBD products across the United States and later globally. Describ-
ing the products as “hemp,” and striving for levels of THC below 0.3% by weight to comply 
with hemp laws, producers of oils, candies, capsules and creams claimed legality in all 
50 states (which has since been refuted by the FDA38) and began shipping products. In 
recent years, demand for CBD products has grown immensely. A 2019 analysis reported 
6.9% of Americans were using CBD products at that time.39

In 2017, the National Academies of Sciences, Engineering, and Medicine published 
the third comprehensive report of the U.S. government on cannabis, for the first time 
using the scientific term cannabis in its title, and intentionally distinguishing the data on 
medical use of cannabis and cannabinoid compounds from nonmedical use.40 The report 
found “substantial or conclusive evidence that cannabis or cannabinoids are safe and 
effective” in the treatment of chronic pain in adults, chemotherapy- induced nausea and 
vomiting, and patient- reported spasticity related to multiple sclerosis.

In 2018, the FDA approved Epidiolex, a highly purified liquid CBD extract from GW 
Pharmaceuticals, for the treatment of two rare seizure disorders, Lennox- Gastaut syn-
drome and Dravet syndrome, in patients older than 2 years.

At the time of writing in 2019, medical cannabis has been legalized in 35 countries 
and in 37 states and territories of the United States. Following the enactment of medical 
cannabis legalization laws in the United States and globally, the widespread use of can-
nabis in the clinical setting has preceded gold standard clinical trial data for most con-
ditions, though several are underway. In the meanwhile, numerous observational reports 
have been published, associating cannabis use with improvements in a variety of refrac-
tory conditions, decreased prescribing and dispensing of drugs for which patients use 
cannabis as a substitute, and low frequency of serious adverse effects.

Clinicians are increasingly realizing that both governmental regulatory and medical 
authorities cannot be implicitly trusted to do what is best for our patients’ outcomes. As 
we explore the existing research on cannabis, please recall the propaganda and betrayal 
that deprived clinicians and our patients of a safe and effective treatment option for 
decades, resulting in immeasurable suffering and iatrogenic injury. This is a betrayal 
that needs to be intentionally addressed and prevented from recurring in other areas of 
medicine.
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Chapter 3

Cannabinoid Medicine as 
a Solution to the Greatest 
Challenges in Health Care

DuRING A PERIOD OF HISTORY  with increased human life span and a shift 
of healthcare demands from infectious disease and trauma to chronic disease, the short-
comings of modern medicine are becoming more and more apparent. Economic forces, 
outdated scientific paradigms, failure to adopt evidence- based practices, clinician burn-
out, and other complex factors contribute to a trajectory of increased health- care spend-
ing with deteriorating outcomes. In 2016, the United States spent $10,348 per capita on 
health- care costs, 17.9% of its gross domestic product, a total of $3.3 trillion.1 Despite 
spending more on health care than any other country, the United States consistently fails 
to achieve better health outcomes, ranking last or near last on dimensions of healthy 
lives, access to health care, efficiency, and equity, among 11 nations* compared in a 
2014 report.2 A 2013 report from the Institute of Medicine on the health of the U.S. 
population found the United States has worse health and premature death rates than 16 
comparable high- income or “peer” countries,† in all age groups and at all income levels.3

For example, as of 2007, U.S. males lived 3.7 fewer years than Swiss males, and 
U.S. females lived 5.2 fewer years than Japanese females. For decades, the United 
States has experienced the highest infant mortality rate of high- income countries and 
also ranks poorly on other birth outcomes, such as low birth weight. American children 
are less likely to live to age 5 than children in other high- income countries. The U.S. death 
rate from ischemic heart disease is the second highest among the 17 peer countries. 

* Australia, Canada, France, Germany, the Netherlands, New Zealand, Norway, Sweden, Switzerland, the United 

Kingdom, and the United States.

† Australia, Austria, Canada, Denmark, Finland, France, Germany, Italy, Japan, Norway, Portugal, Spain, Sweden, 

Switzerland, the Netherlands, and the United Kingdom.
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Older U.S. adults report a higher prevalence of arthritis and activity limitations than their 
counterparts in the United Kingdom, other European countries, and Japan.4

The goal of a well- functioning health- care system is to ensure that people lead long, 
healthy, and productive lives. Sadly, 60% of U.S. adults live with one chronic disease, 
defined as a condition that lasts 1 year or more and requires ongoing medical attention or 
limits activities of daily living, and 40% of U.S. adults have two or more chronic diseases. 
While many chronic diseases are linked to lifestyle factors like nutrition, tobacco and 
alcohol use, and physical activity and may be preventable, the conventional treatment of 
chronic disease has numerous failures in both common and rare conditions.

Chronic pain, for example, is a common condition. In the United States, 14.4 million 
adults (6.4%) were classified as having the highest level of pain, category 4, with an 
additional 25.4 million adults (11.3%) experiencing category 3 pain. Individuals with 
category 3 or 4 pain were likely to have worse health status, to use more health care, 
and to suffer from more disability than those with less severe pain.5 The global preva-
lence of chronic widespread pain is estimated to be 11.8%.6 Amid costs of more than 
$150 billion annually in health care, disability, and related expenses in the United States 
alone7 and the somber recognition of our devastating overuse of opioid analgesics in the 
management of chronic pain, the world is desperately in need of safe and cost- effective 
treatments. Cannabis is one such option, backed by substantial clinical evidence, with a 
2017 report from the National Academies concluding that cannabis is safe and effective 
for the treatment of chronic pain in adults.8

In my clinical experience, other prevalent and rare conditions and symptoms that 
respond poorly to conventional treatment, including autistic spectrum disorders, epi-
lepsy, spasticity, Tourette’s syndrome, and inflammatory bowel disease, have demon-
strated promising responses to cannabinoid therapies. In 2004, Dr. Ethan Russo wrote 
“clinical cannabis has become a therapeutic compass to what modern medicine fails to 
cure.” 9 Why? How is it possible that one herb can offer therapeutic value in such a wide 
range of conditions that span every field in medicine, including neurology, psychiatry, 
gastroenterology, infectious disease, pain medicine, and more?

This question intrigued researchers for years prior to the discovery of the endocan-
nabinoid system, a fundamental physiological system responsible for cellular homeo-
stasis and the response to illness and injury, throughout the life span, in almost every 
tissue type, and in all vertebrates. Targeting the endocannabinoid system has therapeu-
tic potential in almost all known human diseases,10 but the clinical efficacy of cannabi-
noid medicines is the most striking in the conditions for which we lack safe and effective 
pharmacological options. For example, in adolescents and adults with epilepsy who have 
failed to respond to two antiepileptic drugs, the likelihood of becoming seizure- free on 
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a third agent is 1%.11 Observational data on similar patients suggests the likelihood of 
becoming seizure- free with cannabis is 10%, with a likelihood of >75% reduction of sei-
zures in an additional 28% of patients.12

As the emerging specialty field of cannabinoid medicine grows, clinicians from a 
variety of disciplines are beginning to refer their most challenging patients to experts 
that can implement a therapeutic trial of cannabis. Patients with conditions with substan-
tial supporting evidence, like chronic pain, as well as conditions with sparse supporting 
evidence, like posttraumatic stress disorder and generalized anxiety, are returning to 
their providers reporting success with medical cannabis, and mainstream medical pro-
viders are noticing.

Cannabis clinicians are magnets for atypical patients, refractory to conventional 
approaches. The work is challenging and time intensive but extraordinarily gratifying. 
We are often forced to rely on preclinical and limited human data to guide experimental 
treatments, avoid translational assumptions, emphasize risk– benefit assessments based 
on the available data, practice informed consent, collect observational data, and commu-
nicate with our global colleagues on the front lines of this emerging field in medicine.

Cannabinoid medicine has the potential to relieve the suffering of billions of patients 
for which conventional care has failed, offer cost- effective treatments, improve doctor– 
patient rapport, empower patients to increase participation in their own health care and 
even grow and produce their own medicine, and lead clinical thinking to progressive par-
adigms in medicine like systems biology and integrative medicine. When used correctly, 
cannabis is not only good medicine for our patients but also good medicine for our health 
care.

New patients to my practice are often given hope by the enthusiastically shared 
reports of follow- up patients in the waiting room. Medical residents and experienced cli-
nicians who shadow me in my clinical training program are often filled with hope, not only 
for an effective new tool but also for a way of practicing medicine where we can make 
deep therapeutic connections with our patients and witness profound healing on a daily 
basis. I hope to share some of that hope with you.
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