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Ethics and Science, Cannabinoids 
and Healthcare

The subject of cannabis use and regulation in the United States is evolving 
rapidly. The current regulatory environment surrounding cannabis is both contra-
dictory and continually changing in response to broad-based popular pressure to 
end decades of marijuana prohibition. These pressures are bolstered by emerging 
scientific data that are refining and altering both the popular and scientific con-
sensus regarding the potential risks and benefits of cannabis use. There is every 
reason to believe that the current high level of interest and use in the U.S. popu-
lation will continue to increase as regulatory controls on marijuana ease in the 
future. Physicians should ensure that they are sufficiently informed to responsibly 
evaluate and discuss cannabis use in the context of patient care.

In modern medical practice, physicians commonly address cannabis use in 
detail as part of routine medical care. A medical history might include inquiries 
about marijuana use in drug abuse screenings, as part of a comprehensive social 
history or mental health visits. More extensive discussions typically have not 
played a large role in the daily practice of allopathic medicine. However, cannabis 
has gained much more mainstream attention in recent years. A number of states 
have passed laws permitting cannabis use, either for specific populations or for 
general recreational use by adults. With these shifts in legal status, and parallel 
shifts in the broader cultural presence of cannabis use, physicians should seek to 
increase their knowledge about cannabis and cannabinoids to counsel and man-
age patients appropriately.

Current Sociopolitical Context
The criminalization of marijuana and the associated rejection of its potential 

medicinal benefits by medical, legal, and mainstream culture is a relatively recent 
development that emerged over the course of the last century. This negative 
modern characterization of cannabis has been challenged by some scientists and 
other supporters of cannabis legalization in recent decades. The evolution of can-
nabis prohibition in the United States is complex. Some argue that it was driven 
as much by political and economic issues as by any concern for public health.1-3 
Strong anecdotal evidence of meaningful personal and medical benefits added 
to these sociopolitical concerns, motivating advocates who currently dispute the 
assertion that marijuana use is inherently dangerous or unhealthy.4 The success of 
these advocates in changing public attitudes toward marijuana can be seen in the 
advancement of marijuana legalization efforts at the state level. California passed 
Proposition 215 in 1996, beginning a trend toward relaxing legal prohibitions 
against cannabis production and use. Over the course of several years, other states 
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EXECUTIVE SUMMARY
Perhaps no topic is more controversial than the use of marijuana 
in clinical practice. Within the United States, there are an 
estimated 55 million recent active users, defined as one to two 
uses within the previous year, and 35 million regular users, 
defined as one to two uses per month.

 z Despite changes in many states’ policies, federal policy has 
been slower to shift. The Centers for Disease Control and 
Prevention refers to marijuana as an illegal drug, and the Drug 
Enforcement Agency classifies marijuana as Schedule I along 
with heroin and lysergic acid diethylamide.

 z Cannabis is one of humanity’s oldest cultivated crops used 
as a source of fiber, food, oil, medicine, and intentional 
inebriation.

 z The spectrum of effects includes euphoria, laughter, 
relaxation, increased appetite, deep thinking, difficulty in 

short-term memory, racing heart, agitation, anxiety, and 
nausea.

 z The psychotropic effects likely are due to activation of CB1 
receptors, whereas CB2 receptors in the periphery affect 
immune cells, thought to play a role in inflammation and 
immune response, such as in the treatment of multiple 
sclerosis.

 z The wide range of clinical applications includes treatment of 
glaucoma, spasticity of multiple sclerosis, chronic cancer and 
noncancer pain, insomnia, anxiety, nausea, cachexia, seizures, 
fibromyalgia, and inflammatory bowel disease.

 z The physician needs to exercise care in the approach to 
management in light of often conflicting state and federal 
law, as currently there are 22 states that do not legally 
authorize marijuana use.

have passed legislation allowing mari-
juana purchase, possession, and usage to 
some degree. 

Despite these changes in state policy 
and a more normalized presence in 
mainstream culture, federal policies have 
been slower to shift. The Centers for 
Disease Control and Prevention (CDC) 
website currently refers to marijuana 
as an illegal drug and cites numer-
ous resources promoting potentially 
negative or harmful effects.5 The Drug 
Enforcement Agency (DEA) presently 
classifies marijuana as a Schedule I drug 
under the Controlled Substances Act. 
Schedule I drugs are considered primar-
ily harmful and to lack legitimate benefi-
cial application to outweigh the potential 
harm they may cause. Other Schedule 
I drugs include heroin and lysergic acid 
diethylamide. Other substances, like 
oxycodone and methamphetamine, are 
classified as Schedule II drugs. These 
agents have specifically approved medical 
indications, but are regulated stringently 
because of concerns about their potential 
to cause harm. Despite repeated attempts 
by advocates requesting reclassification 
of marijuana as a Schedule II drug, the 
DEA recently denied two petitions to 
reschedule cannabis.6 In public state-
ments regarding one such rejection in 
May 2017, DEA spokesmen referred 
to the Food and Drug Administration’s 
(FDA) role in providing guidance to the 
DEA on drug policy and mentioned 
previous FDA guidance stating that 

cannabis does not have medical value.7 
However, this stance by the DEA may be 
outdated. The FDA currently acknowl-
edges the interest in cannabinoids for 
potential medical benefits, but urges a 
cautious and reasoned approach to study 
and legislation rather than reacting to the 
tide of popular sentiment.8

The CDC also has loosened its stance 
on testing for cannabis use in opioid 
users. The most recent guidelines of 
Prescribing Opioids for Chronic Pain 
2016 now recommend against the test-
ing for substances such as cannabis for 
which there may be uncertainty about 
the effects that a positive test may have 
on patient management.8 With this 
change, even the relatively conservative 
CDC may be beginning to acknowledge 
preliminary data showing cannabis’ safety 
margin, efficacy for pain, and potential 
for de-escalating the use of opioids and 
other harmful drugs. Although this shift 
may presage further changes in federal 
policy toward cannabinoids in the years 
to come, the current dichotomy between 
legalization efforts at the state level and 
the more conservative approach of fed-
eral agencies toward easing the regulatory 
underpinnings of marijuana prohibi-
tion creates a difficult environment for 
physicians who answer to both state and 
federal authorities that regulate their 
practice of medicine. 

Formal reclassification as a Schedule 
II drug at the federal level would resolve 
this difficulty by ceding a clear legal 

authority for physicians to determine 
whether cannabis use would be safe and 
effective for their patients. The legaliza-
tion of cannabis at the various state levels 
does not necessarily reserve any legal 
authority for physicians to regulate and 
monitor cannabis and cannabinoid use. 
Some states have passed laws allowing 
for more broad adult use of cannabis 
that mirrors alcohol and tobacco regula-
tion. By regulating cannabis and can-
nabinoid use as an exploited vice rather 
than medicinal therapy, state legislation 
may sidestep acknowledging, creating, 
or perpetuating a distinction between 
medicinal and recreational use of can-
nabinoids. In states that maintain a leg-
islative distinction between “medicinal” 
and “recreational” cannabis use, laws that 
seek to bypass such distinctions not only 
may diminish the ability of physicians 
to monitor and advise patients regarding 
appropriate medicinal use of cannabi-
noids, but also may erode the rights of 
patients who use cannabis medicinally. 
The disparity between state and federal 
laws already is affecting the rights of 
state-registered medicinal cannabis users, 
who may be barred from lawful owner-
ship of firearms, for example.10 

The lack of clarity and consistency in 
the regulation of cannabinoids at the 
state and federal levels makes it especially 
imperative for physicians to educate 
themselves about the potential ben-
efits and risks of cannabis use. In states 
in which medicinal use is permitted, 
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physicians often must rely on sparse and 
inconsistent data regarding the safety and 
efficacy of cannabinoids for treating vari-
ous health conditions. In states in which 
recreational use of cannabis is permitted, 
physicians may encounter patients who 
already have incorporated cannabinoids 
into their lifestyles. Whether they are 
doing so for specific medicinal purposes, 
patients may be using cannabis without 
any physician consultation regarding the 
potential beneficial or adverse effects of 
cannabinoids on their health. 

To elicit and encourage constructive 
dialogue with patients about the poten-
tial health implications of cannabinoids 
and cannabis use, it is incumbent on phy-
sicians practicing in these environments 
to present an educated and informed 
perspective to patients who are consider-
ing or currently engaged in cannabis use. 
This article will review the pharmacology 
of cannabis and address the ethical deter-
minants physicians must consider when 
counseling known or potential users. 
This knowledge will allow physicians to 
effectively engage their patients regard-
ing how cannabinoids may affect their 
overall health.

Agricultural and Historical 
Background 

Cannabis is one of humanity’s oldest 
cultivated crops: a source of fiber, food, 

oil, medicine, and intentional inebriation 
since Neolithic times. Roman historian 
Pliny the Younger, in his pioneering 
encyclopedia on the natural world, men-
tions the use of cannabis as an intoxi-
cant.11 Although Western (European) 
culture emphasized hemp cultivation as a 
vital commodity for fibrous raw material 
used for manufacture of cloth and rope 
for many centuries, European natural-
ists began to rediscover and explore the 
medical potential of cannabis during 
the 19th century. In 1842, Dr. William 
O’Shaughnessy emphasized the efficacy 
of “Indian hemp,” or psychoactive canna-
bis, as a painkiller, a muscle relaxant, and 
“an anticonvulsive remedy of the greatest 
value.”12,13 

Cannabis is an annual flowering plant 
that grows in tropical and temperate 
climates.14 The taxonomy of cannabis is 
debated, but some have recommended 
three distinct species: Cannabis sativa, 
Cannabis indica, and Cannabis ruderalis.13 
(See Figure 1.) A variety of C. sativa, 
commonly referred to as hemp, contains 
very low levels of psychoactive com-
pound and is farmed for industrial uses 
such as manufacturing and biofuel.15 C. 
ruderalis is a hardy species that originated 
in Russia. It is shorter than other spe-
cies, can withstand harsher climates, and 
flowers with age as opposed to changes 
in light/dark ratios.16 Despite having 

lower concentrations of psychoactive 
compounds, it may be crossbred with C. 
sativa or C. indica to promote the above-
mentioned properties.17 

C. sativa and C. indica are the typi-
cal species cultivated for pharmacologic 
properties. The flowers or buds of unfer-
tilized female plants may contain high 
concentrations of cannabinoids. (See 
Figure 2.) C. sativa and C. indica are dif-
ferent in size and shape as well as in their 
cannabinoid profile. C. sativa species 
typically have a higher ratio of psychoac-
tive to non-psychoactive cannabinoids, 
but these ratios vary from plant to plant. 
Soil composition, temperature, carbon 
dioxide levels, and lighting, among other 
factors, can influence the cannabinoid 
profile of any plant.18 The amount pro-
duced by each plant may vary greatly, as 
well. Cultivators can manipulate condi-
tions to produce small plants that quickly 
yield small amounts up to a single ounce, 
or much larger plants yielding up to 25 
ounces of usable cannabis.19 The lat-
ter approach allows greater yields from 
the limited number of plants allowed 
to medical marijuana patients in some 
states.20,21 Over time, and especially 
recently, humans have selected cannabis 
strains that contain higher concentrations 
of psychoactive cannabinoids.22,23

Producing these high concentra-
tions of cannabinoids requires careful 

Figure 1. Leaves of Cannabis Species

Cannabis sativa Cannabis indica Cannabis ruderalis

Illustrations courtesy of Gabriel Sirius Black



4     Primary Care Reports / January 2018  AHCMedia.com

and meticulous cultivation. In the wild, 
cannabis fertilization of female flowers 
by male plants results in the flower or 
bud-producing seeds rather than can-
nabinoids.24 To achieve a high yield of 
buds rich in cannabinoids, growers not 
only must manipulate the conditions but 
also must isolate the female plants. Early 
generations of seeds produced during 
cultivation are more likely to have genetic 
weaknesses, such as being hermaphro-
ditic. Harvesting a consistent and high-
quality crop requires a great deal of time 
and care.25

Pharmacology of Cannabis
More than 100 cannabinoids have 

been isolated from the cannabis plant. 
These have been grouped into 11 dis-
tinct classes.18,26 Although different 
in structure, all share a similar chemi-
cal precursor, geranyl pyrophosphate. 
The most well-understood classes are 
delta-9-tetrahydrocannabinol (THC) 
and cannabidiol (CBD). In the native 
form, cannabinoids usually are found as 
carboxylic acid derivatives (i.e., THC-
A, CBD-A). Although both acid and 
neutral forms of cannabinoids may be 
bioactive, inducing psychoactive and ine-
briating effects requires decarboxylation 
into neutral, active forms, usually accom-
plished by smoking, vaping, baking, or 

otherwise processing the carboxylic acid 
forms of cannabinoids with heat (e.g., 
pyrolysis).27

The same biologic precursor of can-
nabinoids, geranyl pyrophosphate, is used 
by the cannabis plant to synthesize terpe-
noids. Terpenoids are aromatic essential 
oils, also found in many other plants, 
such as lemon (limonene), pine (alpha-
pinene), lavender (linalool), and orange 
(nerolidol), that contribute to the char-
acteristic aroma of cannabis.11 Evidence 
suggests synergistic relationships between 
terpenoids and cannabinoids, as well 
as between the various cannabinoids 
themselves.11 If this is true, preservation 
of the terpenoids through administration 
techniques that use lower and more care-
fully controlled temperatures for decar-
boxylation may result in a more complex 
cannabis experience.

Cannabinoids are produced in secre-
tory glands called trichomes, which are 
highly concentrated along the flower-
ing surface of the female plant. When 
mature, these trichomes and their con-
tents contribute to the unique crystal-
line color, smell, and sticky texture of 
cannabis. From a functional standpoint, 
cannabinoids are classified as secondary 
metabolites. Although primary metabo-
lites are directly responsible for the plants’ 
developmental processes, such as cellular 

respiration and photosynthesis,28 second-
ary metabolites are likely a result of adap-
tive mechanisms against predators and 
infection.29,30 Indeed, cannabinoids have 
been found to be toxic to some larvae.30

Pharmacodynamics
The effects of cannabis depend on a 

number of factors, including dose, can-
nabinoid profile, and individual response. 
As with other pharmacologic agents, 
the effects of cannabis are subject to 
inter-individual variations. For example, 
hormone levels and pharmacogenetic 
variations of drug-metabolizing enzymes 
and receptors may play a role in altering 
individual responses.31,32 The spectrum 
of cannabis effects have been well-
characterized, and include euphoria; 
laughter; relaxation; increased appetite; 
deep thinking; changes in consciousness, 
vision, respiration, and perception of 
time; difficulty with short-term memory; 
racing heart; agitation; anxiety; and nau-
sea. Prolonged or “hangover” effects, as 
well as withdrawal symptoms in heavy 
users, have been reported.33,34 Effects 
are produced through binding of can-
nabinoids to endogenous cannabinoid 
and non-cannabinoid receptors located 
in the central nervous system (CNS) and 
throughout the body. (See Table 1.) 

The psychotropic effects of cannabis 
primarily are a result of cannabinoids 
interacting with the cannabinoid 1 
receptor (CB1). This is one of two 
endogenous receptors identified that 
make up the endocannabinoid system. 
Both CB1 and cannabinoid receptor 2 
(CB2) are G-protein-coupled receptors 
that initiate a cascade of downstream 
secondary messengers when activated.48 
An endogenous ligand for these recep-
tors, 2-arachindonylglyceral (2-AG), has 
been identified. At physiologic levels, 
it is hypothesized that 2-AG functions 
to attenuate or “calm” neurotransmis-
sion during times of accelerated excita-
tion. An abbreviated description of the 
mechanism is as follows: During periods 
of neuroexcitation, 2-AG is released 
and binds to cannabinoid receptors 
on presynaptic nerve terminals in the 
CNS. Through secondary messenger 
cascade, calcium influx is inhibited and 
neurotransmitter release is decreased.49,50 

Figure 2. Flowers of Cannabis Species

Flowering female cannabis plant Cannabis flower or bud

Illustrations courtesy of Gabriel Sirius Black
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Thus, the psychotropic effect of cannabis 
is likely due to the pronounced activa-
tion of CB1 receptors by cannabinoids 
and subsequent alterations in neuro-
transmission. Importantly, it should be 
noted that other receptors also may play 
a role in the psychotropic effects of can-
nabis.51 CB1 receptors also are located 
on vascular smooth muscle cells, where 
they may play a role in regulating vas-
cular tone. Another endogenous ligand, 
anandamide, also has been discovered 
that acts as a partial agonist for the CB1 
receptors. Authors speculate its physi-
ologic role may be in other systems, out-
side the endocannabinoid system.49,50

In contrast to CB1 receptors, CB2 
receptors occupy the periphery, more 
specifically the immune cells (e.g., mac-
rophages, eosinophils, natural killer cells, 
dendritic cells). Here, the endocannabi-
noid system is thought to play a role in 
inflammation and immune response.50 
For this reason, cannabis is of particular 
interest for the treatment of immune sys-
tem disorders such as multiple sclerosis.52 

The specific effect on receptors varies 
between cannabinoids. THC is a partial 
agonist for CB1 and CB2, whereas its 
metabolite, 11-OH-THC, is equipo-
tent53,54 and potentially a more potent 
agonist for both receptors.55-57 Both 

contribute to the psychoactive properties 
of cannabis. On the other hand, CBD  
is an antagonist for these receptors and, 
as such, it lacks psychoactive or high-
inducing effects.58 Researchers have been 
particularly interested in studying THC 
and CBD in combination and at differ-
ent ratios because of the reported syner-
gies between these two cannabinoids.36 
(See Table 2.)

Pharmacokinetics
The cannabinoid concentration that 

ultimately reaches systemic exposure 
depends on a number of factors, includ-
ing product purity, dose, preparation, and 

Table 1. Cannabinoid and Non-cannabinoid Receptors18,35-47

Receptors/Pathways Physiologic Effect THC Effect CBD Effect
CB1 (expressed in 
central nervous system)

Neurotransmission, psychotropic effects, 
analgesia,18 vascular tone

Partial agonist Allosteric modulator (influences 
activity of other ligands without 
activating receptor)18

CB2 (expressed in 
periphery and immune 
cells)

Immune regulation, inflammation Partial agonist Antagonist,38 inverse agonist38

GPR55 Inflammation, analgesia, osteoclast 
formation and function18

Conflicting 
findings: agonist 
and inhibitor18

Antagonist39

Transient receptor 
potential cation 
channel subfamily V 
member 1 (TRPV1); 
Vanilloid Receptor 
1 (VR1); “capsaicin 
receptor”

Inflammation and nociception40 N/a Agonist41,42

5-HT1A Antiemetic, antinausea,18 increased 
cerebral blood flow (neuroprotection for 
ischemia),43 anxiolysis44

? Partial agonist45

5-HT3A Pain and emesis18 ? Antagonist18

PPARγ Multiple: vasorelaxation of aorta 
and superior mesenteric arteries 
(similar to rosiglitazone); inhibition of 
vasorelaxation in resistance mesenteric 
arteries; antitumor proliferation; 
adipogenesis; gastro-inflammatory 
disorders18

Agonist N/a

Glycine (GlyR) Anti-inflammatory, neuropathic 
pain, dopamine release from ventral 
tegmental area18

Potentiation18 Agonist?

Adenosine signaling Immunosuppression,46 anti-
inflammatory, antiarrythmic18

N/a Inhibition of adenosine uptake47

THC: delta-9-tetrahydrocannabinol; CBD: cannabidiol.
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route of administration.66 The changes to 
the molecular structure of cannabinoids 
through the drying process and the vari-
ous modes of pyrolysis also pose a unique 
challenge when it comes to evaluating 
dosage and effects.  

Cannabis can be delivered by nearly 
all routes of administration, including 
inhaled, oral, topical, rectal, and vagi-
nal.67-71 The inhaled and oral routes of 
administration are the most common, 
but other routes, such as topical, are 
gaining popularity.72 Topical administra-
tion of CBD is used for local pain, via 
the peripheral CB1 pathway as well as 
the TRPV1 pathways on which capsa-
icin works, albeit without the adverse 
side effects of capsaicin. Topical formu-
lations generally are not psychoactive.73,74 
The flower of the marijuana plant can be 
smoked or vaporized for inhalation. Oil 
extracts of the plant also can be smoked, 
vaporized, or ingested. Inhaled cannabis 
has an almost immediate onset of action 
and can produce psychoactive effects 
within minutes. Peak effects are achieved 
at about 15 minutes, and the duration of 
action is about four hours. (See Table 3.) 

Vaporization (vaping) is a process of 
heating either the flower or concentrated 
extracts (“wax,” “shatter,” “butter,” “oil,” 
etc.) to much lower temperatures than 
smoking where cannabinoids become 
volatile and can be inhaled. This is 
becoming an increasingly common form 
of cannabis delivery.72 Vaping may release 
less contaminants compared to smok-
ing,75 may be easier to titrate, may have 
higher purity (if concentrates are used), 
and also may preserve the plant’s canna-
binoids and terpenoids.68 This said, it also 
may be easier to overdose with a vapor-
izing pen76 and may increase the risk of 
unintended pediatric exposure.77

The systemic availability of oral can-
nabis is poor, achieving only about 
one-third of the systemic exposure as 
smoking.78 Compared to the inhaled 
route, the onset of effects of oral therapy 
is delayed, occurring between 60 to 90 
minutes, with peak effects at two to 
three hours and duration lasting up to 
six hours. (See Table 3.) Edible canna-
bis can be made with almost any food. 
Formulations that are sprayed or dissolve 

in the mouth via the oral mucosa also 
are available, and these may provide 
improved bioavailability and enhanced 
effects as a result of avoiding first-pass 
metabolism.71 

Drug Interactions
The potential for drug-to-drug inter-

actions should be considered in patients 
using cannabis. Pharmacodynamic 
interactions to consider include additive 
effects with medications that cause CNS 
depression, cognitive dysfunction, and 
adverse cardiovascular events. In terms 
of pharmacokinetic interactions, can-
nabinoids undergo drug metabolism and 
transport and, thus, have potential for 
interaction. THC is a substrate for the 

CYP450 2C979-81 and 3A480,81 enzyme 
pathways, while CBD is metabolized 
by CYP2C19 and CYP3A4. CBD 
also inhibits CYP3A4 and CYP2D6. 
THC and CBD also may affect the 
P-glycoprotein transporter, but data 
are conflicting.82 In chronic smokers, 
induction of CYP1A2 may occur.83-86 
There have been reports of tacrolimus 
toxicity and loss of risperidone efficacy 
secondary to CYP3A4 inhibition and 
P-glycoprotein induction, respec-
tively.82,87 Furthermore, clinical studies 
have shown higher THC area under 
the curve (AUC) and increased seda-
tion in CYP2C9 poor metabolizers 
(*3/*3) compared to CYP2C9 normal 
metabolizers.88 However, cannabis has 

Table 2. Human Evidence of THC and CBD Interplay

Findings Dosage 
Form

When CBD and THC extracts were coadministered as sublingual 
drops, the rate of appearance of THC in serum was increased 
marginally, possibly suggesting a stimulation of THC absorption.

Sublingual59

The appearance of 11-OH–THC was reduced when CBD was 
coadministered with THC extracts.

Sublingual59

THC time to maximum concentration occurred later following 
the 1:1 mixture compared to high-THC, possibly as a result of 
CBD delaying THC absorption.

Sublingual36

CBD decreased psychotic symptoms, post-THC paranoia, and 
memory impairments compared to THC alone.

Oral CBD, IV 
THC60

CBD at doses 15 to 60 mg attenuated effects of 30 mg THC 
including tachycardia, disturbed time tasks, and strong 
psychological reactions.

Oral61

CBD changed THC symptoms in such a way that the subjects 
receiving the mixtures showed less anxiety and panic but 
reported more pleasurable effects.

Oral61

CBD delayed THC onset and prolonged effects. Oral62

High of THC was significantly attenuated when CBD was present: 
11 out of 15 subjects felt the effects of THC alone as greater than 
the combination.

Smoked63

CBD attenuated THC effects including tachycardia, impairment 
on stance stability on a wobble board, and ability to track on a 
pursuit meter.

Smoked54

CBD antagonized THC-induced anxiety, but extended other 
effects.

Oral64

High CBD cannabis was associated with significantly lower 
degrees of positive psychotic symptoms, but not negative 
symptoms or depression.

Smoked65

THC: delta-9-tetrahydrocannabinol; CBD: cannabidiol.
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also been studied with a number of other 
drugs and failed to show meaningful 
interactions: docetaxel89 (significantly 
metabolized by CYP3A490), irinotecan89 
(significantly metabolized by CES290), 
nelfinavir91 (significantly metabolized 
by CYP2C19 and CYP3A490), indi-
navir91 (significantly metabolized by 
CYP3A490), and antiretroviral therapy.92

Clinical Implications
In addition to its use for euphoria, 

relaxation, and changes in perception, 
cannabis has a wide range of clinical 
applications.33 It has seen use for the 
treatment of glaucoma, spasticity in 
multiple sclerosis, chronic cancer and 
noncancer pain, insomnia, anxiety, 
post-traumatic stress disorder, nausea, 
cachexia, seizures, fibromyalgia, and 
inflammatory bowel disease, to name a 
handful.93 Many reviews have been con-
ducted on the use of whole cannabis and 
isolated cannabinoids for the treatment 
of various diseases. (See Table 4.)

To date, only isolated cannabinoids 
have received FDA approval for use. 
Dronabinol, an oral form of synthetic 
THC, is approved as an appetite stimu-
lant in AIDS-related anorexia and for 
nausea/vomiting in chemotherapy 

patients.108 Nabilone, an oral synthetic 
analog of THC, is approved for nausea/
vomiting in chemotherapy patients.109 
A third agent, Epidiolex® (CBD oral 
solution) has received orphan designa-
tion from the FDA for the treatment 
of Dravet syndrome, Lennox-Gastaut 
syndrome, tuberous sclerosis complex, 
and infantile spasms.110 Results from 
a recently completed Phase III study 
showed that Epidiolex® 20 mg/kg added 
to background anticonvulsant therapy 
resulted in a significant reduction in 
monthly seizure frequency compared to 
placebo in treatment-resistant children.111 

From a logistical standpoint, it makes 
sense to study cannabinoids in isolation; 
it is much easier to manage purity, con-
trol dose, predict interactions, and deter-
mine effect. In a recent meta-analysis of 
more than 79 randomized, controlled 
trials for various ailments, inhaled whole 
cannabis was used in only two studies, 
while all the other studies investigated 
isolated cannabinoids.100 There are also 
deeply rooted political biases against the 
study and use of whole cannabis.36,112 

Numerous authors have suggested 
that an ideal approach to studying 
cannabis is to study the effects of the 
entire flower, with particular opposition 

against isolating THC or developing 
THC analogues. In 2013, Borglet et al 
provided examples of six studies that 
showed statistically significant improve-
ments in pain in whole smoked cannabis 
users.66,68,113-117 All were able to do this 
with enrollment numbers of 56 or less. 
Data from these studies demonstrate a 
very large effect of cannabis on treating 
pain. Statistical power depends on both 
effect size and sample size. If the effect 
size of the intervention is large, it is pos-
sible to detect a similar effect in smaller 
sample numbers. However, a smaller 
effect size requires larger sample sizes, 
and huge sample sizes may detect small, 
and possibly trivial, differences.118 Indeed, 
while only reported in one of the above-
mentioned studies, Smoked Medicinal 
Cannabis for Neuropathic Pain in HIV: 
A Randomized, Crossover Clinical 
Trial,113 the Cohen’s d (a calculation used 
to determine effect size) was determined 
to be 0.6. Effect sizes commonly are rec-
ognized as: 0.2, small effect; 0.5, medium 
effect; and 0.8, large effect.119 Whether 
whole cannabis is superior to isolated 
cannabis would require head-to-head 
trials, but the effect demonstrated in 
these studies makes a strong case to con-
tinue investigating the whole cannabis 

Table 3. Cannabis Onset and Duration of Effects by Route of Administration78 

Inhaled Oral

Methods 11 subjects smoked cannabis cigarettes during 
5 to 7 minutes, until the maximum desired 
“high;” between 11.6 to 15.6 mg THC smoked

11 subjects ate 20 mg THC in chocolate cookie

Time to maximum 
concentration (Tmax)

Within 3 minutes 60 to 90 minutes (two subjects occurred 
between 240 and 300 minutes)

Subject reported “high” Begins within minutes, maximum effect 
achieved in 15 minutes, after which there is a 
moderate to rapid decline in effects over the 
next 4 hours

Maximum effect within 2 to 3 hours, 
remaining elevated until 4 hours post-dose, 
followed by a gradual decline of effects over 
the next 2 hours

Total duration of effects 4 hours 6 hours

Peak duration of effects Minutes 2 hours

Systemic availability N/a About one-third of what is achieved with 
smoking

Other notes Oral administration may result in increased 
conversion of THC to more potent 
psychoactive 11-OH-THC via more extensive 
hepatic metabolism

THC: delta-9-tetrahydrocannabinol.
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plant or at the very least THC/CBD 
combinations. 

It is important to note that cannabis 
horticulture has invested more time and 
effort than the scientific and medical 
community to exploring the effects of 
cannabinoids in varying concentra-
tions and combinations on cannabis 
and cannabinoid users. This is especially 
significant in light of the possible regu-
latory and synergistic effects of vari-
ous cannabinoids in coadministration, 
including THC, CBD, and terpenoids 
that occur naturally within the cannabis 
plant. Sufficient preliminary data about 
the nature of these interactions is not 
available to begin isolating how these 
cannabinoids work together. Before 
isolating or synthesizing cannabinoids 
in combination to generate consistent 

data for rigorous study, medical science 
should consider leveraging the advan-
tage that cannabis horticulture can offer. 
Studying the effects of cannabinoids in 
naturally occurring combinations may 
offer a better approach. 

For primary care providers, one area 
in which cannabis has shown signifi-
cant efficacy is for the management of 
chronic pain and opioid use. Pain 
management is becoming an especially 
complicated process, with mounting 
regulatory pressure to limit and reduce 
opioid prescribing because of the opioid 
use disorder (OUD) epidemic. With 
a 400% increase in overdose deaths 
since 2000 and an estimated 91 over-
dose deaths every day in the United 
States, OUD has more than 2.4 million 
sufferers.120

Two recent surveys help characterize 
cannabis use and experience for pain/
opioid use. The first survey queried 
members of New England medical can-
nabis dispensaries (n = 1,513). Of the 
215 participants who used opioids regu-
larly, 76.7% were able to reduce their 
opioid use to “some degree” and 40.9% 
were able to reduce opioid pain medica-
tion by “a lot” with the help of cannabis. 
Participants also reported decreases in 
medications used for anxiety (n = 308; 
71.8% “some degree”/38.6% “a lot”), 
migraine, sleep, alcohol, and antide-
pressants.121 The second survey was 
conducted in California among medical 
cannabis patients belonging to a digital 
cannabis health and wellness platform, 
HelloMD (n = 2,897). In this online 
survey, pain was the most common 

Table 4. Compilation of Review Articles for Various Clinical Conditions

Condition Review Article

Anxiety Turna J, Patterson B, Van Ameringen M. Is cannabis treatment for anxiety, mood, and related disorders 
ready for prime time? Depress Anxiety 2017;34:1006-1017.94

Cancer Davis MP. Cannabinoids for symptom management and cancer therapy: The evidence. J Natl Compr 
Canc Netw 2016;14:915-922.95

Todaro B. Cannabinoids in the treatment of chemotherapy-induced nausea and vomiting. J Natl Compr 
Canc Netw 2012;10:487-492.96

Dermatology Mounessa JS, Siegel JA, Dunnick CA, Dellavalle RP. The role of cannabinoids in dermatology. J Am Acad 
Dermatol 2017;77:188-190.97

Epilepsy Friedman D, Devinsky O. Cannabinoids in the treatment of epilepsy. N Engl J Med 2015;373:1048-1058.98

Rosenberg EC, Tsien RW, Whalley BJ, Devinsky O. Cannabinoids and epilepsy. Neurotherapeutics 
2015;12:747-768.99

General Review Whiting PF, Wolff RF, Deshpande S, et al. Cannabinoids for medical use: A systematic review and  
meta-analysis. JAMA 2015;313:2456-2473.100

Glaucoma Panahi Y, Manayi A, Nikan M, Vazirian M. The arguments for and against cannabinoids application in 
glaucomatous retinopathy. Biomed Pharmacother 2017;86:620-627.101

Inflammatory 
bowel

Hasenoehrl C, Storr M, Schicho R. Cannabinoids for treating inflammatory bowel diseases: Where are 
we and where do we go? Expert Rev Gastroenterol Hepatol 2017;11:329-337.102

Insomnia Babson KA, Sottile J, Morabito D. Cannabis, cannabinoids, and sleep: A review of the literature. Curr 
Psychiatry Rep 2017;19:23.103

Multiple Sclerosis Koppel BS, Brust JCM, Fife T, et al. Systematic review: Efficacy and safety of medical marijuana in 
selected neurologic disorders: Report of the Guideline Development Subcommittee of the American 
Academy of Neurology. Neurology 2014;82:1556-1563.104

Pain and 
Headache

Kim PS, Fishman MA. Cannabis for pain and headaches: Primer. Curr Pain Headache Rep 2017;21:19.105

PTSD Mizrachi Zer-Aviv T, Segev A, Akirav I. Cannabinoids and post-traumatic stress disorder: Clinical and 
preclinical evidence for treatment and prevention. Behav Pharmacol 2016;27:561-569.106

Steenkamp MM, Blessing EM, Galatzer-Levy IR, et al. Marijuana and other cannabinoids as a treatment 
for posttraumatic stress disorder: A literature review. Depress Anxiety 2017;34:207-216.107
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condition reported for using cannabis at 
16% (63% when all pain-related condi-
tions were considered). Thirty percent 
(841) of the participants reported using 
opioids for control of pain. Of those, 
61% also used cannabis. In patients who 
used both opioids and cannabis, 97% 
“strongly agreed/agreed” that they were 
able to decrease the amount of opioids 
they consumed when also taking can-
nabis; 81% “strongly agreed/agreed” that 
taking cannabis alone was more effective 
at treating their condition than taking 
cannabis with opioids. Seventy-one per-
cent “strongly agreed/agreed” that can-
nabis produces the same amount of pain 
relief as their opioid-based medications. 
Anxiety was the second most common 
condition for which participants in this 
survey reported cannabis use at 13%.9 

These emerging findings likely are 
contributing to the changes in long-
standing resistance by agencies like 
the CDC and Veterans Affairs (VA), 
which are beginning to change their 
policies with regard to cannabis use. 
The CDC no longer recommends the 
inclusion of cannabinoids in urine drug 
screening results in patients receiving 
opioids for chronic pain management.122 
Furthermore, the VA now encourages 
patients to discuss their cannabis use 
with their VA providers without fear of 
losing access to VA medical care.123

Another area of interest to primary 
care providers for which cannabis may 
have some promise is in the treat-
ment of anxiety. Anxiety disorders, an 
umbrella term including panic, social 
and general anxiety disorders, agora-
phobia, and other specific phobias, have 
a lifetime prevalence of 29%.94,124 Up to 
60% of patients who receive treatment 
continue to have residual and impairing 
symptoms.125 Although data supporting 
the use of cannabis for management of 
pain and opioid use are impressive, data 
for anxiety are less robust. However, 
anecdotal claims of anxiolytic effects 
can be found. In another recent survey 
conducted among users of HelloMD, 
anxiety was the most prevalent rea-
son cited by participants for cannabis 
use.126 There have been no published 
prospective studies with smoked or 

vaporized cannabis targeting anxiety 
as an endpoint, but THC and CBD 
in isolated form both have been found 
to have anxiolytic properties in healthy 
populations.94 

Safety
Limitations in cannabis literature 

make it difficult to understand and 
evaluate the real-world harms and prob-
lems caused by cannabis use and identify 
the risks of adverse effects. These limita-
tions include significant heterogeneity 
in study designs and reporting systems, 
failure to categorize cannabis users 
according to the nature and frequency of 
use, underreporting of effect sizes, and 
inadequate control of confounders.127 
These disparities must be addressed 
to make evidence-based decisions 
about cannabis safety in various patient 
populations.

Short-term adverse effects of can-
nabis have been characterized, but 
data on long-term effects are less well-
understood. Short-term adverse effects 
include dizziness, increases in heart rate 
and systolic blood pressure,128 paranoia, 
panic attacks, somnolence, abdominal 
pain, nausea, vomiting, and hypereme-
sis.33,93 Acute adverse effects tend to 
have a dose-dependent onset and can be 
minimized by using careful titration.129

Attention should be given to the risks 
some adverse effects present to particular 
patient groups.
Respiratory Risks

There are several factors to consider 
with regard to the respiratory risk of 
smoked and vaporized cannabis. First, 
there is potential for contamination of 
products with pathogens and/or pesti-
cides. Both whole-plant cannabis and 
concentrates have the potential to be 
contaminated with bacteria, molds, and 
spores. The majority of pathogens are 
destroyed during pyrolysis or vaporiza-
tion, but spores may remain and lead 
to infection, especially in susceptible 
patients.27 Pesticide residues can be vola-
tilized by pyrolysis, resulting in toxicities. 
Many pesticides also are carcinogenic. 
Cannabis can increase the risk of infec-
tion through direct physical damage of 
respiratory cilia when smoked as well 

as through immunosuppressive proper-
ties.46 Clinicians also should be con-
cerned about respiratory exacerbations, 
particularly in asthmatics and patients 
with chronic obstructive pulmonary 
disease. Acute irritation of inhaled sub-
stances in these patients may exacerbate 
respiratory conditions. This route of 
administration should be avoided in 
such patients if possible. 

Lung cancer risk is another concern. 
The data are difficult to discern, as 
many of the studies investigating lung 
cancer included individuals who are 
also tobacco smokers. Furthermore, 
the quantity and frequency of cannabis 
smoking varies greatly in these studies. 
Nonetheless, smoking cannabis does 
produce carcinogenic byproducts that 
could be harmful.130-133 The use of vapor-
izing pens may be a preferred mode of 
inhalation because of the decarboxyl-
ation of desired cannabinoids at lower 
temperatures, resulting in less physical 
damage to the airway and also poten-
tially producing less carcinogens.

Cardiovascular Risks 
Cannabis may affect vascular tone, 

increase heart rate, and alter heart rate 
variability.66 Researchers have hypoth-
esized that it may decrease myocardial 
oxygen delivery, increase myocardial 
oxygen demand, and decrease the time 
to develop angina during exercise.134 
Similar to rosiglitazone, cannabis may 
increase the risk of heart failure by act-
ing through PPARγ pathway. However, 
teasing out the mechanisms is difficult, 
as many of the studies involving car-
diovascular risk have included patients 
who are tobacco and poly-substance 
abusers.128 Cardiovascular effects may be 
worsened if the patient is receiving other 
medications that increase heart rate (e.g., 
anticholinergics, alpha-agonists, the-
ophylline, TCAs, naltrexone, amphet-
amine, etc.).66 Vasoconstrictive effects 
may increase the risk of cerebrovascular 
accidents.128

Psychiatric Risks
Reports have suggested that canna-

bis use may precipitate and exacerbate 
schizophrenia and other symptoms of 
psychosis.26 However, such studies do 
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not adequately resolve the question 
about whether it is correlated, confound-
ing, or causative.112 These exacerbations 
may be due to high concentrations of 
THC, and CBD may inhibit or attenu-
ate some of these effects.36 

The association between cannabis use 
and short-term panic attack and anxiety 
seems to be a transient effect, with no 
corresponding association to chronic 
anxiety disorders.112 Impairment to 
executive functioning (attention, con-
centration, decision-making, risk-taking, 
inhibition and impulsivity, working 
memory, verbal fluency) appears to vary 
between occasional and chronic users; 
there may be some neuroadaptation 
with frequency of use.135 

Hyperemesis Syndrome Risks
Hyperemesis syndrome is a rare but 

severe adverse event that may occur with 
chronic cannabis use.45 It is character-
ized by severe nausea. Vomiting and 
dehydration may occur. The mainstay 
of therapy is supportive therapy with 
aggressive hydration. Frequent hot 
showers provide temporary relief of 
symptoms. It appears to be most preva-
lent in young adults with a long history 
of cannabis use. In most cases, individu-
als had used daily for 15 years, but in 
four cases individuals developed hyper-
emesis with a history of less than three 
years of chronic use.45

Pediatric Exposure Risks 
Pediatric exposure to cannabis with 

resulting toxicity is uncommon,136 but 
occurrences seem to be increasing137 
because of increases in cannabinoid 
potency and more teens using who 
become parents.137 Legalization may 
make cannabis more appealing and 
easier for minors to ingest, especially if it 
is readily available in edible formulations 
such as candies, beverages, etc.

It is important to acknowledge these 
risks with users and discuss preventive 
strategies where appropriate. Although 
the identification of successful preven-
tive strategies is currently an area of 
research interest,138 discussion of can-
nabis use with at-risk populations cer-
tainly should be approached with care 
and caution. Patients with psychiatric, 

respiratory, or cardiovascular conditions, 
long-term chronic cannabis smokers, 
users combining cannabis with tobacco, 
and patients with small children should 
be counseled regarding the risks of can-
nabis use. Higher-risk patients who elect 
to use cannabis should be advised about 
administration alternatives and which 
methods of administration present a 
higher or lower risk for their particular 
situation. As with any treatment modal-
ity that introduces potential risk, close 
monitoring and follow-up is strongly 
recommended. 

Contemporary Trends
Physicians should inform them-

selves about contemporary use trends 
in their communities to facilitate more 
effective discussion with patients. The 
epidemiology of cannabis use is chal-
lenging because of underreporting 
and geographical variation. Frequency 
and quantity of use also vary widely. 
Nevertheless, a significant proportion 
of the U.S. population (about 10%) are 
identified as regular cannabis users.

Within the United States, there are 
an estimated 55 million recent active 
users, defined as one to two uses within 
the previous year.139 Furthermore, it’s 
estimated that 35 million citizens are 
considered regular users, defined as 
using once or twice every month.139 In 
the United States, it is thought that 
most individuals begin use during 
adolescence and young adulthood at a 
incidence rate of 6%.112 Approximately 
30% of children aged 15 to 16 years 
have tried cannabis. Incidence rates are 
predicted to increase as states continue 
to adopt laws that allow legal marijuana 
sales, possession, and use.112 Common 
observation shows the movement of 
cannabis from a subcultural context into 
the general cultural mainstream.140 This 
movement is especially marked in states 
in which direct retail sales of cannabis 
to adult consumers have been legalized, 
and it may well increase with the advent 
of direct-to-consumer advertising by 
cannabis retailers. The prevalence of 
medical cannabis use is not fully known, 
but it is estimated that one in eight can-
nabis users do so at the direction of their 
physicians.112

In states in which legalization has 
occurred, legislation typically dictates a 
strict chain of custody and meticulous 
tracking of the cannabis plant, from 
seed to harvested products.141 Growers 
of cannabis specialize in obtaining seeds 
and/or clones and growing them to 
maturity via artificial growing condi-
tions. Many different methods may 
be used to produce various strains and 
cannabinoid profiles from the cannabis 
plants. These efforts often require use 
of tremendous amounts of electricity 
to power the special lighting required 
to grow high-yielding cannabis. Some 
growers are adopting more sustainable, 
environmentally conscious methods of 
growing by incorporating lower watt-
age fluorescent lighting in an effort to 
reduce their carbon footprint.142 Some 
growers also are focused on producing 
cannabis with organic methods, forgo-
ing the use of traditional fertilizers and 
pesticides.143 

Depending on the state, quality con-
trol testing requirements may vary.144 
The purpose of this testing is to screen 
for pathogens, pesticides, and heavy 
metals and to determine cannabinoid 
concentration (as well as terpenoid con-
centration in some states).27 Physicians 
should be aware of a concern that state-
mandated testing requirements may not 
go far enough to ensure quality product 
free of pathogens and other toxins.145

It also should be noted that in states 
in which recreational use has been 
legalized, suppliers are combining can-
nabis with other products for the relief 
of symptoms. Combinations include 
valerian root or melatonin for insomnia; 
caffeine, ginseng, or green tea for energy 
and concentration; St. John’s wort for 
depression; and kava kava for anxiety. 
This pattern of product development 
shows signs that cannabis use may share 
some of the culture associated with 
nutritional supplements and over-the-
counter medicaments.

Ethical Considerations
The rapid changes in the legislative 

and cultural environment with regard 
to cannabis and cannabinoids, as well 
as the lack of consensus on the efficacy, 
hazards, and concerns surrounding 
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cannabis use, create an environment 
of uncertainty and mistrust for many 
current and potential cannabis users. 
Physicians must develop a strong 
understanding and application of ethical 
principles when approaching discussions 
about cannabis and cannabinoid use 
with their patients. Biomedical ethics 
typically recognizes four fundamental 
principles that must be weighed against 
each other in the consideration of medi-
cal issues from an ethical standpoint. 
These principles are beneficence, respect 
for autonomy, non-maleficence, and 
justice.146 A brief discussion of these 
principles in the context of cannabinoid 
use should provide ample reason for 
physicians to recognize the necessity for 
educating themselves and expanding 
their knowledge of cannabinoid use by 
their patients.

Beneficence — The ethical mandate 
for physicians to help their patients.  

Although evidence on the potential 
efficacy of cannabinoids for treating 
specific conditions remains mixed, it is 
increasingly unethical to continue sup-
porting the traditionally accepted posi-
tion that there are no legitimate medical 
applications for cannabis. Studies are 
continuing to emerge showing compel-
ling benefits in many common disease 
states, including pain, anxiety, seizure 
disorders, and multiple sclerosis.

Respect for Autonomy — The ethi-
cal right of every patient to direct his or 
her own health choices. 

Failure to discuss a reasoned risk-
benefit perspective of a potentially viable 
pharmacologic agent puts predeter-
mined biases of physicians and agencies 
external to the physician-patient rela-
tionship (law enforcement, etc.) at odds 
with patient autonomy.

Non-maleficence — The ethical 
mandate for physicians to avoid harm 
to their patients, or to maximize ben-
efit relative to harm where some degree 
of harm is unavoidable. 

Other treatment modalities may cause 
harm and potentially could be avoided 
with use of cannabinoids. Opioids and 
benzodiazepines are prescribed com-
monly but are known to have substantial 
risks and adverse effects. Bias against 

cannabis users may affect the physician-
patient relationship negatively and cause 
harm through undermining trust in 
the physician and his/her recommen-
dations.121 Failure to discuss cannabis 
openly might lead to legal and social 
harms and undesirable accidental or 
intentional pediatric exposure.

Justice — The ethical consideration 
of distribution of health resources in 
light of relative scarcity, fairness, and 
equality. 

Stigmatization of cannabis users 
may cause harm to self-esteem and 
mental health and may affect the care 
users receive from medical providers 
and the healthcare system as a whole. 
Furthermore, restricting legal access to 
cannabinoids creates an artificial scarcity. 
Patients who seek treatment within 
prescribed legal boundaries are forced 
to make use of modalities with far more 
significant associated risks and whose 
benefits relative to cannabinoids could 
be questionable in light of emerging 
data.

In an ethical discussion of cannabis, 
it’s important to highlight areas of bias 
that cannabis research has received 
over the years. In the 1990s, the World 
Health Organization (WHO) com-
missioned several experts (Robin Room, 
Wayne Hall, and Harold Kalant) to 
conduct an epidemiologic review com-
paring the adverse effects of cannabis 
to other drugs of abuse, namely alcohol, 
tobacco, and opioids. In their research, 
the authors keenly pointed out the chal-
lenges of comparing the adverse effects 
of cannabis to other substances because 
the population of users was much 
smaller. Nonetheless, they stated that 
the magnitude of these risks was more 
modest for cannabis than for alcohol 
(e.g., car crash risk) and tobacco (e.g., 
respiratory disease and cancers). They 
speculated that if cannabis received 
legalization, it was still unlikely to cause 
as much harm as alcohol because unlike 
alcohol, cannabis does not cause liver 
and other gastrointestinal disease and in 
overdose does not appear to be as neu-
rotoxic as alcohol, nor does it result in as 
many motor vehicle collisions. Similarly, 
compared to tobacco use, since there are 

far fewer cannabis users who consume 
daily, cannabis use is less likely to affect 
respiratory disease as severely.147 Not 
surprisingly, the commissioned work 
was met with resistance, and while the 
work eventually was published in full, 
albeit not by the WHO, it was later 
learned that chairs of the committee and 
members of the U.S. National Institute 
on Drug Abuse (NIDA) expressed con-
cerns that the information could be used 
to advocate for cannabis legalization.147

Another example of how bias poten-
tially has affected policy regarding 
cannabis and cannabinoids can be seen 
stemming from the pivotal work of 
Karniol and Carlini in the 1970s. The 
researchers began isolating the various 
cannabinoids to determine their inde-
pendent effects. In one of their pivotal 
papers, the authors stated that CBD 
appears to enhance the pleasurable 
effects of  THC. This was viewed nega-
tively by regulatory agencies, and even 
was cited as evidence that CBD served 
no medicinal purpose. The fact that 
this work was based on observations of 
patients using whole cannabis extracts, 
rather than isolated cannabinoids, also 
may have led to the dismissal of whole 
plant extracts in favor of the pursuit 
of isolated cannabinoids in research 
targeting cannabis-derived therapeutic 
agents. This is unfortunate because of 
the evidence that suggests that cannabi-
noids (including terpenoids) may have 
synergistic effects affecting efficacy and 
tolerance for patients seeking therapeu-
tic outcomes from cannabis and can-
nabinoid use.

Some authors have proposed that 
cannabis should be considered only 
when treatment with standard therapies 
has failed or when adjunct therapy is 
appropriate.66 This approach may fail 
to recognize the plethora of data dem-
onstrating significant benefit in specific 
patient populations. Allowing cannabis 
use as a therapeutic approach earlier in 
the course of disease, and not necessar-
ily as a last-line therapy, may be a more 
ethical approach for some patients, 
especially where the risks might be 
considered low. For example, one prob-
ably would not consider cannabis as a 



12     Primary Care Reports / January 2018  AHCMedia.com

second- or third-line therapeutic agent 
for pain in a patient with known signifi-
cant cardiovascular disease or schizo-
phrenia. However, an otherwise healthy 
pain sufferer who desires to taper off 
of opioids might represent a suitable 
candidate for cannabis as a second- or 
third-line agent in the management of 
his or her pain.

Conclusion
Physicians should use care to 

approach cannabis management in 
accordance with federal and state laws 
as well as state medical board policies. 
These interests often conflict and also 
may be at odds with current trends in 
cannabis use in the general popula-
tion as well as patterns of use within 
specific groups. Currently, there are 22 
states in the United States that do not 
legally authorize marijuana use, either 
in narrowly prescribed circumstances 
(such as the various “medical mari-
juana” laws) or far more broadly (i.e., 
California, Washington, Oregon, or 
Colorado legislation allowing legal sale 
and possession of various forms of can-
nabis for any adult older than 21 years 
of age). Even within these two broad 
categories, these laws vary greatly from 
state to state. Important information 
to be considered may include limits 
to the amount of usable ounces or the 
number of plants an individual cannabis 
user may legally possess.66 Possession 
of cannabis or cannabis products could 
result in misdemeanor or felony charges, 
depending on the state and the quanti-
ties involved. Furthermore, many busi-
nesses will continue to test employees 
for controlled substances, including 
marijuana. Although not yet as common 
as legislation allowing marijuana use, 
antidiscrimination laws for marijuana 
users are beginning to be put in place in 
some states (i.e., Washington, Arizona, 
Delaware, Illinois, Minnesota, New 
Hampshire).

Antidiscrimination laws may help to 
address the biases inherent to state laws 
regulating cannabis use as an exploited 
vice. Extensive evidence exists that 
exploited vices like alcohol and tobacco 
cause harm, and there is little evi-
dence or recognition of any significant 

medical or social benefit. The equiva-
lence implied by such legislation fails to 
reflect data that show far less evidence of 
significant harm from cannabis use and 
the increasing number of studies that 
suggest significant benefits from can-
nabis use in appropriate patient popula-
tions. Physicians, in their role as patient 
advocates within their communities, 
should speak out in favor of evidence-
based and appropriate legislative and 
regulatory policies regarding cannabis 
use.

To facilitate better communication 
with regard to medicinal or recreational 
cannabis use, it is necessary for physi-
cians to be knowledgeable and capable 
of informing patients on matters related 
to cannabis. Physician focus should be 
on established safety and efficacy data 
from credible trials, risk vs. benefit con-
cepts, relevant pharmacologic data, and 
contemporary use trends. Physicians 
should elicit cannabis use in standard 
medical histories and consider the 
pharmacologic implications of cannabis 
alongside other medications as part of 
overall medication management. To 
accomplish this, cannabis use should be 
addressed in a manner that avoids bias, 
presumption, or implicit judgment. 

The authors would like to thank Master 
Grower Steve Porter and Stephanie Reno 
of Hells Canyon Cannabis Co. for time and 
expertise as consultants.
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CME Questions
1. Which is the chemical precursor of 

both cannabinoids and terpenoids?
a. Anandamide
b. 2-Arachindonylglycerol (2 AG)
c. Geranyl pyrophosphate
d. Cannabidiol (CBD)

2. Which is not a plant terpene found 
in cannabis?
a. Limonene
b. Chlorophene
c. Linalool
d. Pinene

3. Reported effects of cannabinoids do 
not include which of the following?
a. Distorted time perception, 

palpitations, relaxation
b. Impairment of short term 

memory, appetite changes, 
laughter

c. Aggression, cirrhosis, renal 
insufficiency

d. Euphoria, anxiety, nausea
4. Known routes of delivery for 

cannabis include all except:
a. rectal/vaginal.
b. oral.
c. inhaled.
d. nasal.
e. topical.

5.  Cannabis has seen use for the 
treatment of all of the following 
except:
a. symptoms of multiple sclerosis.
b. anxiety/post-traumatic stress 

disorder.
c. pain.
d. hypertension.
e. seizures.
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