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Introduction: Dustin Sulak DO
• General practitioner with 11 years clinical experience 

treating with cannabis.
• Medical director of clinics that have seen >18,000 

cannabis-using patients, currently following ~8,000 patients.
• Author and educator



Disclosure
• Healer: equity owner and employee

– patient education, cannabis and hemp products, 
industry training, consulting, extraction/formulation

• Forian: former paid scientific advisor
• Society of Cannabis Clinicians: unpaid member of 

board of directors
• Author of “Handbook of Cannabis for Clinicians: 

Principles and Practice” published by Norton 
Professional



Overview
• Wide safe and effective dosing range
• Non-linear dose-response relationships
• Therapeutic window
• THC vs THC/CBD vs CBD
• Dosing for cannabis naïve
• Non-impairing strategies and psychoactive 

benefits
• Dosing for experienced users
• Dose layering



Goals of Treatment
• Improve function and QOL
– Individually defined goals

• Reduce symptoms
• Improve safety and tolerability of other 

treatments
• Substitution for more dangerous treatment



Cannabinoid Medicine
• Multi-compound, multi-target medicines
• Interface with the ECS, a homeostatic 

regulatory system and related targets

• Treat the patient, not the diagnosis!
• Address barriers to healing (sleep, activity, 

social and spiritual connection)



Network Visualization of the Interactions of 
Curcumin with Alzheimer’s Disease

Hannan, Md Abdul, et al. "Mechanistic insights into the curcumin-mediated neuroprotection in Alzheimer’s disease: an 
integrated System Pharmacology and Molecular Simulation Study." (2020).
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2.5. Network and Pathways related to AD Pathophysiology 

A comprehensive network visualizes the interactions of curcumin’s targets with AD 

and AD-associated cellular pathways, which were categorized into ten modular systems 

using KEGG pathway annotation (Figure 4). A total of 18 signaling pathways were 

enriched (p-value < 0.01) in the “signal transduction” module (Figure 5A). Most 

overrepresented signal transduction pathways include PI3K/Akt signaling (Figure 5B) and 

MAPK signaling, which are involved in neuronal growth and survival. TrkB, a curcumin 

targeted protein, regulates the enriched signaling pathways involved in neuronal growth and 

survival. Therefore, the interaction of curcumin with TrkB was further verified by in silico 

analysis. 

 
Figure 4. Integrated Disease-Target-Pathway network, a comprehensive network that visualizes 

the interactions of curcumin’s targets with AD and AD-associated cellular pathways which were 

categorized into ten modular systems (differentiated by color) using KEGG pathway annotation. 

Small red nodes represent potential druggable targets.  
 

Enriched nervous system-related pathways (Figure 6A) include neurotrophin signaling 

(Figure 6B), dopaminergic synapse and long-term potentiation, whose functional 

impairment is associated with AD pathobiology. Several inflammation-related signaling 

pathways, including NF-κB signaling and TNF signaling, were also enriched (Figure S1). 

LXR-β, a curcumin targeted proteins involved in the regulation of the enriched 
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Cannabis Dosing Nomenclature

THC

CBDACBD

THCA



Dosing By The Milligram

Oral dosing range effective in my practice: 
0.01mg/kg/day – 50mg/kg/day

(e.g. 1mg – 3,500mg daily for 70kg adult)

Monkeys treated with oral THC at 9,000mg/kg single 
dose and 250mg/kg for 28 days survived 

(Thompson et al., 1973; Thompson et al., 1974)



Biphasic Dose-Response



Multiphasic 
Dose-Response
Example: THC & 
locomotor activity in rats

Sañudo-Peña et al, 2000

( )M.C. Sanudo-Pena et al.rEuropean Journal of Pharmacology 391 2000 269–274˜ ˜270

cannabinergic compounds. The brain has a distinct pattern
of expression of cannabinoid CB receptors that are highly1
concentrated in areas controlling motor behavior such as
the basal ganglia and cerebellum. In contrast, the levels of
cannabinoid CB receptors are low in brainstem which1
may explain the low toxicity of cannabinoid receptor
agonists, an attractive quality for putative therapeutic uses
ŽHerkenham et al., 1991a,b; Mailleux and Vanderhaegen,

.1992; Tsou et al., 1998a . Numerous recent reports suggest
that the basal ganglia is involved in the motor effects of

Žcannabinoids Pertwee and Wickens, 1991; Romero et al.,
1995, 1996; Garcia et al., 1996; Miller et al., 1998;
Sanudo-Pena and Walker,1998a,b, 1999; Sanudo-Pena et˜ ˜ ˜ ˜
al., 1996, 1998a,b; Corchero et al., 1999; Ferrari et al.,

.1999 . Motor effects induced by cannabinoids seem to be
Žmediated by the cannabinoid CB receptor Rinaldi-1

.Carmona et al., 1994; Compton et al., 1996 . In general,
activation of cannabinoid CB receptors by cannabinoid1

Žreceptor agonists inhibit neurotransmission Mackie and
Hille, 1992; Mackie et al., 1995; Deadwyler et al., 1993;

.Howlett, 1995 .
Cannabinoids major effect in movement is hypoactivity

Žand catalepsy Dewey, 1986; Hollister, 1986; Romero et
.al., 1996; Ferrari et al., 1999 . Nevertheless, cannabinoid

receptor agonists also induce biphasic effects on move-
ment that are time- and dose-dependent. An increase in
motor activity has been associated with relatively low
doses or immediately after administration of higher doses
of cannabinoid receptor agonists. Later after administra-
tion, high doses of cannabinoid receptor agonists inhibit

Žmovement and produce catalepsy Carlini et al., 1970;
.Davis et al., 1972; Dewey, 1986; Hollister, 1986 . A

biphasic effect on movement has also been reported for the
endogenous ligand of the cannabinoid receptor anan-

Ž .damide Sulcova et al., 1998 . This biphasic effect of
cannabinoids on movement occurs in parallel with other
parameters. Different doses of cannabinoid receptor ago-
nists induce opposite effects on brain metabolism. Very
low doses increased cerebral metabolism studied by 2-de-
oxyglucose uptake, while higher doses of cannabinoid

Žreceptor agonists decreased cerebral metabolism Margu-
.lies and Hammer, 1991 . Studies conducted with the

Žcannabinoid CB antagonist N-piperidino-5- 4-chloro-1
. Ž .phenyl -1- 2,4-dichlorophenyl -4-methyl-3-pyrazole-carbo-
Ž .xamide SR141716A failed to show motor effects but an

increase in arouserawake states in the electroencephalo-
Ž .gram was observed Santucci et al., 1996 . However, the

pharmacology of this cannabinoid receptor antagonist is
Žcomplicated by potential inverse agonist actions Walker et

.al., 1999 . A more recent study of knockout mice for the
cannabinoid CB receptor reported a decrease in the activ-1
ity of these animals suggesting an activational role of CB1

Ž .receptors on movement Zimmer et al., 1999 . However,
another study with knockout animals for the CB receptors1
failed to observe any basal effects on motor behavior
Ž .Ledent et al., 1999 .

Although the biphasic excitatoryrinhibitory effect of
cannabinoids on movement has been repeatedly acknowl-
edged, the literature is lacking a detailed description of

Žsuch an effect. Many references are anecdotal see Hollis-
.ter, 1986; Howlett, 1995 for review . The single study

showing a biphasic dose-dependent effect of D9-tetra-
hydrocannabinol on locomotion in rats lacks detailed time

Ž .and dose resolution Davis et al., 1972 . The aim of this
study was to study the dose boundaries at which the
natural cannabinoid agonist D9-tetrahydrocannabinol in-
duces opposite effects on movement.

2. Materials and methods

ŽMale Sprague–Dawley rats 220–320 g, Charles River,
.ns65 served as subjects. They were housed in groups in

Ž .a temperature-regulated 22–238C room with food and
water freely available. Artificial lighting was provided
from 07:00 to 19:00 h.
On the test day, animals were weighed previous to

Žintraperitoneal injection of the vehicle propylene glycol,
.Sigma, St. Louis, MI, USA or a dose of 0.2, 0.5, 1, 1.5, 2,

2.5, 3, 4, or 5 mgrkg of the cannabinoid agonist D9-tetra-
Žhydrocannabinol generously provided by the National In-

.stitute on Drug Abuse, Rockville, MD, USA . Immediately
after the injection, each animal was placed in an activity

Fig. 1. Dose-curve of systemic administration of D9-tetrahydrocannabinol
effects on horizontal activity in rats. There is an increase in activity with

Ž .relatively low doses 1–2 mgrkg of the cannabinoid receptor agonist.
ŽU significantly different from the rest of the groups except the ones
receiving 4 or 5 mgrkg of D9-tetrahydrocannabinol, p-0.05; UU signifi-
cantly different from the rest of the groups except the one receiving 1

9 .mgrkg of D -tetrahydrocannabinol, p-0.05 .



Ultra low dose THC in mice: 0.002 mg/kg

• Induced long-lasting activation of protective 
signaling molecules in the brain, including CREB 
and BDNF. (Fishbein et al., 2008) 

• Reduced damage and preserved cardiac 
function when administered 2h before myocardial 
infarction. (Waldman et al., 2013)

• Reduced apoptotic, oxidative, and inflammatory 
injury in mice with hepatic ischemia/reperfusion. 
(Hochhauser et al., 2015)



Nabiximols for Opioid-Treated Cancer Patients 
With Poorly Controlled Chronic Pain

Randomized, 
placebo-
controlled, graded-
dose trial, n=263, 9 
weeks. 
(Portenoy et al, 
2012)

in the 3 nabiximols groups showed a better responder
profile compared to those in the placebo group (54%
versus 43%) (odds ratio = 1.54; 95% CI: .95, 2.50)
(Table 4). This result approached statistical significance
(P = .077). Patients in the low-dose group showed statis-
tical superiority to placebo (58% versus 43%; P = .038).
Patients in the medium group were not significantly su-
perior to placebo (56% versus 43%; P = .079). There
was no difference between nabiximols and placebo in
the high-dose group. When the low and medium-dose
groups were combined, there was a positive treatment
effect, with the nabiximols group again superior to
placebo (57% versus 43%; P = .050).

Other Measures
There were no notable treatment differences between

the nabiximols groups and the placebo group on the
BPI-SF, the PGIC score, the PAC-QoL, or the MADRS
(Table 4). Results from the EORTC QLQ-C30 showed that
nabiximols treatment had little effect on the majority of
subscales when comparedwith placebo. Nabiximols treat-
ment did impact the cognitive functioning dimension of
the scale negatively. Also, a significant proportion of

patients experienced nausea and vomiting in the nabixi-
mols groups compared with placebo (treatment differ-
ence of 7.57, P = .019); however, this result was driven
mainly by patients in the high-dose group (P = .009).

Adverse Events
The overall frequency of AEs is shown in Table 5 and

details of AEs that occurred with a frequency of more
than 5% are provided in Table 6. There was a dose-
related incidence of AEs, with the high-dose group com-
paring unfavorably with placebo and the 2 lower dose
groups showing little difference from placebo. The num-
ber of treatment emergent AEs per patient was 4.0, 4.3,
and 4.1 for the low-dose, medium-dose and high-dose
groups, respectively, compared with 3.1 for the placebo
group.
Discontinuations from study treatment were also dose

related, with a higher rate (27.8%) in the high-dose
group compared with the low-dose group (14.3%),
medium-dose group (17.2%), and placebo (17.6%). Seri-
ous adverse events (SAEs) were somewhatmore common
in the low-dose group. A summary of the SAEs and
deaths according to dose group is shown in Table 7; the
relatively high incidence reflects a population with ad-
vanced cancer. In total, 29.5% of the nabiximols-
treated patients experienced an SAE, compared with
24.2% of the placebo group. Overall, 20.9% of all pa-
tients randomized to receive nabiximols died during
the study, compared with 17.6% of placebo patients.
None of these deaths were considered to be related to
the study medication. The highest incidence of death
was seen in the neoplasms System Organ Class. The num-
ber of deaths in the low-dose groupwas higher than that
in the other groups, whichwas an unanticipated finding.
A post hoc analysis was performed that identified 4 base-
line risk factors (high white blood cell levels, and low cal-
cium, hemoglobin and lymphocyte levels) as potential
confounding causes. Analysis of the data by an indepen-
dent Safety Monitoring Committee for the study con-
cluded that ‘‘most deaths appeared to be due to
disease progression’’ and that ‘‘there does not seem to

Figure 4. Analysis of change from baseline in NRS average pain score.
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Inverted U-Shaped Dose-Response
Curve of the Anxiolytic Effect of
Cannabidiol during Public Speaking
in Real Life
Antonio W. Zuardi1,2*, Natália P. Rodrigues1, Angélica L. Silva1, Sandra A. Bernardo1,

Jaime E. C. Hallak1,2, Francisco S. Guimarães2,3 and José A. S. Crippa1,2

1 Department of Neuroscience and Behavior, Ribeirão Preto Medical School, University of São Paulo, São Paulo, Brazil,
2 National Institute of Science and Technology for Translational Medicine, National Council for Scientific and Technological
Development, Rio de Janeiro, Brazil, 3 Department of Pharmacology, Ribeirão Preto Medical School, University of São Paulo,
São Paulo, Brazil

The purpose of this study was to investigate whether the anxiolytic effect of cannabidiol

(CBD) in humans follows the same pattern of an inverted U-shaped dose-effect curve

observed in many animal studies. Sixty healthy subjects of both sexes aged between 18

and 35 years were randomly assigned to five groups that received placebo, clonazepam

(1 mg), and CBD (100, 300, and 900 mg). The subjects were underwent a test of

public speaking in a real situation (TPSRS) where each subject had to speak in front

of a group formed by the remaining participants. Each subject completed the anxiety

and sedation factors of the Visual Analog Mood Scale and had their blood pressure

and heart rate recorded. These measures were obtained in five experimental sessions

with 12 volunteers each. Each session had four steps at the following times (minutes)

after administration of the drug/placebo, as time 0: �5 (baseline), 80 (pre-test), 153

(speech), and 216 (post-speech). Repeated-measures analyses of variance showed

that the TPSRS increased the subjective measures of anxiety, heart rate, and blood

pressure. Student-Newman-Keuls test comparisons among the groups in each phase

showed significant attenuation in anxiety scores relative to the placebo group in the

group treated with clonazepam during the speech phase, and in the clonazepam and

CBD 300 mg groups in the post-speech phase. Clonazepam was more sedative than

CBD 300 and 900 mg and induced a smaller increase in systolic and diastolic blood

pressure than CBD 300 mg. The results confirmed that the acute administration of CBD

induced anxiolytic effects with a dose-dependent inverted U-shaped curve in healthy

subjects, since the subjective anxiety measures were reduced with CBD 300 mg, but

not with CBD 100 and 900 mg, in the post-speech phase.

Keywords: cannabidiol, dose-response, anxiety, healthy volunteers, clonazepam, public speaking

INTRODUCTION

In just over half a century of research on cannabidiol (CBD) investigators described a broad
range of pharmacological e�ects of the drug, many of which of therapeutic interest (Zuardi,
2008; Izzo et al., 2009). Among the possible therapeutic properties we can highlight CBD’s
anxiolytic (Guimarães et al., 1990; Zuardi et al., 1993; Resstel et al., 2006; Crippa et al., 2010),

Frontiers in Pharmacology | www.frontiersin.org 1 May 2017 | Volume 8 | Article 259

fphar-08-00259 May 9, 2017 Time: 15:45 # 5

Zuardi et al. Inverted U-Shaped Dose-Response Curve of Cannabidiol

FIGURE 1 | Changes in the scores of the anxiety factor of the Visual Analog Mood Scale (VAMS) (mm) induced by public speaking in healthy
volunteers (A) during at baseline (B) and during the pre-stress (P), speech (S), and post-stress (F) phases (A). For the sake of clarity, results from the last phase (F)

are also shown as a bar graph (B). Points represent the means ± SEM of 11–12 subjects. Asterisks (
⇤
) indicate statistically significant differences compared to the

placebo group, (+) indicates a significant difference compared to the CBD-900 group, and (&) indicates a significant difference compared to the CBD-100 group.

p< 0.001). Post hoc comparisons among the groups in each phase
showed significant di�erences between CLON and CBD-300 at
the speech phase, both in systolic and DBP (p < 0.05). Significant
di�erences in DBP were also found between the CBD-300 and
CBD-100 groups (p < 0.05).

DISCUSSION

We used the TPSRS to experimentally induce anxiety and
investigated whether the anxiolytic e�ect of CBD in humans

produces an inverted U-shaped dose-response curve. In line
previous evidence (Zuardi et al., 2013), this protocol significantly
increased subjective anxiety, blood pressure, and heart rate, as
shown by the significant e�ect of phase found in a repeated-
measures ANOVA. Moreover, the TPSRS was sensitive in
detecting the anxiolytic e�ect of clonazepam, a well-known
anxiolytic drug, suggesting that it can be used to identify
potentially anxiolytic drugs.

At the dose of 300 mg, CBD significantly decreased subjective
anxiety compared to the PLAC group during the post-speech
phase of the protocol. However, the same was not true for a

Frontiers in Pharmacology | www.frontiersin.org 5 May 2017 | Volume 8 | Article 259

fphar-08-00259 May 9, 2017 Time: 15:45 # 5

Zuardi et al. Inverted U-Shaped Dose-Response Curve of Cannabidiol

FIGURE 1 | Changes in the scores of the anxiety factor of the Visual Analog Mood Scale (VAMS) (mm) induced by public speaking in healthy
volunteers (A) during at baseline (B) and during the pre-stress (P), speech (S), and post-stress (F) phases (A). For the sake of clarity, results from the last phase (F)

are also shown as a bar graph (B). Points represent the means ± SEM of 11–12 subjects. Asterisks (
⇤
) indicate statistically significant differences compared to the

placebo group, (+) indicates a significant difference compared to the CBD-900 group, and (&) indicates a significant difference compared to the CBD-100 group.

p< 0.001). Post hoc comparisons among the groups in each phase
showed significant di�erences between CLON and CBD-300 at
the speech phase, both in systolic and DBP (p < 0.05). Significant
di�erences in DBP were also found between the CBD-300 and
CBD-100 groups (p < 0.05).

DISCUSSION

We used the TPSRS to experimentally induce anxiety and
investigated whether the anxiolytic e�ect of CBD in humans

produces an inverted U-shaped dose-response curve. In line
previous evidence (Zuardi et al., 2013), this protocol significantly
increased subjective anxiety, blood pressure, and heart rate, as
shown by the significant e�ect of phase found in a repeated-
measures ANOVA. Moreover, the TPSRS was sensitive in
detecting the anxiolytic e�ect of clonazepam, a well-known
anxiolytic drug, suggesting that it can be used to identify
potentially anxiolytic drugs.

At the dose of 300 mg, CBD significantly decreased subjective
anxiety compared to the PLAC group during the post-speech
phase of the protocol. However, the same was not true for a

Frontiers in Pharmacology | www.frontiersin.org 5 May 2017 | Volume 8 | Article 259



Bidirectional Effects

The same medicine can cause opposite 
responses in different individuals.
• Anxious subjects tended to become less anxious.  

More euphoric, non-anxious individuals tended to 
become somewhat more anxious. (Abel, 1971)

• Sedation vs stimulation
• Appetite stimulant vs suppressant



Bidirectional Effects

• The same medicine can cause opposite responses 
in the same individual:
– Different doses (Hollister, 1986)
– Different settings – stress environments can precipitate 

adverse emotional responses (Gregg et al, 1976)

• Different cannabis cultivars or cannabinoid ratios 
can cause opposite responses in the same 
individual



Widening of THC’s 
Therapeutic Window

• Cannabis-naïve patients demonstrate more frequent adverse 
effects (Hall et al. 2003)

• Regular users demonstrate less psychotomimetic, perceptual 
altering, amnestic, and endocrine effects. (D'Souza et al., 2008)

• THC can widen its own therapeutic window
– Heterogeneous tolerance-building to various effects. (reviewed in Pertwee, 

2004) 
– Therapeutic effects may be more resistant to tolerance development than side 

effects. (De Vry et al., 2004)



THC vs THC/CBD
• 177 patients with cancer pain, who experienced inadequate 

analgesia despite chronic opioid dosing 
• Patients were randomized to THC:CBD extract (n=60), THC extract 

(n=58), or placebo (n=59).

P¼ 0.70). There was a reduction observed in
the mean number of daily doses of all break-
through medication (THC:CBD extrac-
t¼"0.19; THC extract¼"0.14; placebo¼
"0.15) by the end of the study period, but
the difference in change from baseline be-
tween treatment groups was not statistically sig-
nificant. More specifically, there was no change
from baseline to the last three days of treat-
ment in the median oral morphine equivalent
dose of opioid background medications in 124
(78%) patients for whom the data were avail-
able. Doses were increased for 16 patients
(10%) and reduced for 18 (11%); these
changes were evenly distributed across the
three treatment groups (Table 2). During the
baseline period or last three days on treat-
ment, strong opioid breakthrough medication
was recorded by 59 patients (33%); of these, 34
(58%) showed no change in the number of

doses taken when comparing baseline with
last three days of treatment, 13 (22%) in-
creased the number of doses, and 12 (20%) re-
duced the number of doses taken. A greater
proportion of patients in the THC:CBD group
(eight patients) reduced breakthrough doses;
conversely, the highest proportion of increases
in dose was in the placebo group (seven pa-
tients), which was statistically significantly
greater than those in the THC:CBD group
(P¼ 0.004).

Most of the NRS diary symptom scores and
investigator-assessed pain control showed no
significant treatment differences between the
three groups (Table 3). A statistically signifi-
cant difference in improvement with placebo
was observed in the diary NRS concentration
and memory scores, whereas the placebo
group showed a mean improvement from
baseline in concentration score ("0.35) and
the THC:CBD group showed a deterioration
(0.33, P¼ 0.02), as did the THC group (0.29,
P¼ 0.03). The memory score showed no
change in the placebo group (0.01), but a dete-
rioration in the THC:CBD group (0.63,
P¼ 0.045) and in the THC group (0.66,
P¼ 0.053). Similarly, the appetite diary NRS
score showed a mean improvement from base-
line in the placebo group, and there was
a slight reduction in appetite score in both
THC:CBD and THC groups ("0.59 vs. 0.24,
P¼ 0.016; and "0.59 vs. 0.06, P¼ 0.056, re-
spectively) (Table 3).

The QLQ-C30 showed, as expected, few dif-
ferences among treatment groups in the two-
week follow-up. Of the 16 items assessed, the
only statistically significant observations were
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Each pump:
• 2.7 mg THC + 2.5 mg 

CBD. 
• 2.7 mg THC

Johnson et al., 2010



THC vs THC/CBD

Johnson et al., 2010

P¼ 0.70). There was a reduction observed in
the mean number of daily doses of all break-
through medication (THC:CBD extrac-
t¼"0.19; THC extract¼"0.14; placebo¼
"0.15) by the end of the study period, but
the difference in change from baseline be-
tween treatment groups was not statistically sig-
nificant. More specifically, there was no change
from baseline to the last three days of treat-
ment in the median oral morphine equivalent
dose of opioid background medications in 124
(78%) patients for whom the data were avail-
able. Doses were increased for 16 patients
(10%) and reduced for 18 (11%); these
changes were evenly distributed across the
three treatment groups (Table 2). During the
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duced the number of doses taken. A greater
proportion of patients in the THC:CBD group
(eight patients) reduced breakthrough doses;
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Fig. 3. Pain 0e10 Numerical Rating Scale scores: re-
sponder analysis (ITT analysis). aOdds ratio (95%
CI) THC:CBD vs. placebo; bFisher’s exact test.
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cancer-related pain in patients who are not
achieving an adequate analgesic response to
opioids.

This study involved patients with advanced
cancer, who had a mean disease duration of
more than three years and moderate to severe
levels of pain at entry (>4 on an NRS pain
scale), despite ongoing opioid treatment. After
two weeks of receiving study medication ad-
junctive to all other treatments, the THC:CBD
extract group showed a statistically significant
reduction in pain severity when compared
with placebo, with a reduction in mean pain
NRS scores from baseline of 1.37 points
(22.6%). The pain NRS data were not nor-
mally distributed; hence, parametric and non-
parametric analyses were conducted. This had
no influence on the significance of the results.
The heterogeneity in the distribution of the
pain scores (many large negative and large
positive results), combined with consensus-
based recommendations,32 highlight the im-
portance of the responder analysis. These rec-
ommendations are primarily based on the
results of an analysis of relationships between
changes in pain intensity and patient reports
of overall improvement in 10 clinical trials of
chronic pain, with patients of diverse diagno-
ses, in which a clinically relevant response
was defined as a reduction of pain of at least
30% from baseline to end of study.

In this current study population, 43% of pa-
tients taking the THC:CBD extract achieved
a 30% or greater improvement in their pain
score (equated to a mean improvement of
2.71 boxes), approximately twice the number
of patients who achieved this response in the
THC and placebo groups. The results of the
responder analysis and the mean change

from baseline must be interpreted remember-
ing that the study medications were adjunctive
to existing treatments, including strong opi-
oids, for the duration of the trial. Larger treat-
ment differences from placebo may be noted
in a study of longer duration, as evident in
other conditions.23,24

At baseline, the mean daily use of opioid
background medication was relatively high
(271 mg of oral morphine equivalents). The
change in number of daily doses of break-
through medication between baseline and
end of study showed a slight trend toward re-
duction and no relevant differences between
treatment groups. Only a small number of pa-
tients recorded taking strong opioid break-
through medication in their daily diaries
during the baseline period or last three days
on treatment. Of these, most showed consis-
tent dosing patterns; the changes that did oc-
cur showed a trend toward a decrease in the
number of doses taken in the THC:CBD group
and an increase in the placebo group. There
was a large range in the dose of background
oral morphine equivalent treatment. These
findings may be a reflection of different treat-
ment models used in the participating coun-
tries and illustrates the need to include
a more specific eligibility criteria of minimum
opioid treatment in future studies. Less varia-
tion in the existing treatment regimens would
enhance the interpretation of the efficacy re-
sult but would make recruitment to the study
more challenging.

No statistically significant differences in pa-
tient-assessed sleep quality or nausea NRS
scores or investigator-assessed pain control
assessment were noted between the study
medications and placebo. There was a signifi-
cant improvement in the BPI-SF total score
for THC but not for THC:CBD. Studies of
longer duration in other indications have
regularly shown that the quality of sleep in
the THC:CBD group needs to be im-
proved.26,27,33,40 The differences between
treatment groups in the memory, concentra-
tion, and appetite NRS diary scores are partly
attributable to an apparent improvement in
the placebo group.

The QLQ-C30 showed few differences be-
tween study medications and placebo. Consid-
ering the follow-up duration and the patient
population, this is unsurprising. There were

Table 4
Most Common Treatment-Related Adverse

Events (Reported by Three or More Patients)

Description of
Event

THC:CBD,
n (%)

THC
extract,
n (%)

Placebo,
n (%)

Somnolence 8 (13) 8 (14) 6 (10)
Dizziness 7 (12) 7 (12) 3 (5)
Confusion 4 (7) 1 (2) 1 (2)
Nausea 6 (10) 4 (7) 4 (7)
Vomiting 3 (5) 4 (7) 2 (3)
Raised gamma GT 2 (3) 5 (9) 1 (2)
Hypercalcemia 0 0 3 (5)
Hypotension 3 (5) 0 0

GT¼ gamma glutamyl transferase.
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• Double blind, placebo-controlled, 4-way crossover study, n=20 female
• Single dose of vapor (Valcano) in each condition, at least 2 weeks in 

between each session.  Full content of bag was inhaled.
1. 22% THC: used 100 mg that contained 22.4 mg THC and less than 1 

mg CBD. 
2. 6.3% THC and 8% CBD: used 200 mg that contained 13.4 mg THC and 

17.8 mg CBD.
3. 9% CBD and less than 1% THC: used 200 mg that contained 18.4 mg 

CBD and less than 1 mg THC. 
4. Placebo cannabis



CBD inhalation increased THC plasma 
concentrations but diminished THC-induced 
analgesic effects, indicative of a synergistic 
pharmacokinetic but antagonistic 
pharmacodynamic interactions of THC and 
CBD. 



Are CBD-dominant 
preparations enough?



Staci A. Gruber - HIGH ANXIETY? EXAMINING THE 
IMPACT OF FOUR WEEKS OF TREATMENT WITH A 

NOVEL HIGH CANNABIDIOL PRODUCT

• “Full spectrum” CBD custom made from NIDA source
• 10mg of tincture TID
• ~80% reduction in anxiety after 4 weeks (open label)
• Significant improvements in depression and mood
• significant improvements in many cognitive domains

– except some detriment in learning (very small)
• longitudinal study showed improvements exceed baseline at 6 months
• significant improvements in sleep and on several quality of life measures 
• no adverse events reported



• N= 31 subjects with diabetic peripheral neuropathy 
– 18 female, age 23-73 

• 3-week open-label trial
• Water-soluble, sublingual, 20 mg CBD tablet 3x daily, 6 

hours apart (morning, afternoon, and evening) for 21 
days
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ABSTRACT

Background: This is a prospective, open-label, drug and dose-controlled study. The primary objective of this study is to 
evaluate the safety and efficacy of cannabidiol (CBD) sublingual tablets for the treatment of patients with chronic diabetic 
neuropathic pain. The secondary objects are to evaluate the impact of CBD tablets on sleep quality and anxiety. We describe 
the effectiveness data at the completion of a 21-day study. 

Methods: Subjects who met all inclusion/exclusion criteria and met the prespecified minimum Numerical Pain Rating Scale 
(NPRS) score were eligible for participation. Thirty-one subjects with chronic diabetic neuropathic pain were recruited. 
Patients were instructed to take CBD sublingual tablets three times a day and were taught to use a smart phone data collection 
application to record daily NPRS scores. 

Results: At the conclusion of the study, patients reported significant reduction in pain from baseline. The secondary endpoints 
analysing the effects of the CBD tablets on sleep quality and anxiety score revealed statistically significant improvement in 
both. No adverse drug reactions were reported. 

Conclusions: Our findings demonstrate that the sublingual application of CBD tablets can achieve significant reduction in 
pain, as well as significant improvement in sleep quality and a reduction in anxiety and without any adverse drug reactions in 
patients with diabetic peripheral neuropathy.
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INTRODUCTION
Diabetic peripheral neuropathy (DPN) is a type of nerve damage 
caused by diabetes that leads to pain in feet, legs, and/or hands 
(stocking glove distribution), and affects up to 50% of patients with 
diabetes [1]. Diagnosis of the disease can be complex, as patients 
report their experience of the condition differently, ranging 
from mild to extreme pain. In many cases, patients may present 
neuropathic deficits while being asymptomatic. A lack of patients’ 
awareness of DPN, coupled with a scarcity of disease specific 
treatments has led to inadequate care and a rise in health care costs 
[1]. Patients diagnosed with DPN, in addition to suffering from 
pain, are also at a higher risk of developing insensate foot ulceration, 
which could lead to gangrene, sepsis, and/or amputation. 

Tight control of blood sugar and pharmacological management 
remains at the forefront of the treatment of diabetic neuropathic 
pain. The only FDA approved drugs for this indication are 

pregabalin (Lyrica) and duloxetine (Cymbalta); however, they both 
carry several adverse effects. Pregabalin and duloxetine can both 
cause dizziness, dry mouth, nausea, constipation, and fatigue, 
while also having their own unique side effects as well. Pregabalin 
may cause edema, weight gain, amnesia, tremors, reduced platelet 
counts, possibly heart failure, and the FDA recently added the 
warning of severe respiratory depression especially when taken 
in concert with opioids or other respiratory depressants and in 
patients with concurrent respiratory illnesses such as COPD [2]. 
Duloxetine may cause seizures and sexual dysfunction, and also 
carries a black box warning, the most severe warning that can be 
issued by the FDA, for suicidal ideation. 

Tricyclic agents are currently the most commonly prescribed drugs to 
treat pain associated with DPN; however, due to the frequency and 
severity of their adverse effects, their use is often restricted [1]. For 
patients with mild pain, physicians often recommend nonsteroidal 



Results

• No adverse events
• All subjects experienced a significant reduction in overall pain 
• 1/3 of subjects reported a response within 24 hours of taking 

the first dose
• 2/3 observed a noticeable change after an average 7 days
• All 23 subjects taking pain medications requested to reduce 

or stop their prescription but were advised against it. 
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counts, possibly heart failure, and the FDA recently added the 
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Figure 1: Mean NPRS scores of 31 subjects at pre- and post-trial after taking one CBD tablet three times a day for 21 days.  Subjects taking concomitant 
pain medications were asked to continue taking their medication throughout the trial.

Table 2: Significance testing of the PSQI, HAM-A, and pain (highest and overall) of the mean differences between pre- and post-trial scores.

 Signed Rank Test Paired t-Test

Row Response Mean Difference Test Stat. p-Value Test Stat. p-Value

1 PSQI Raw Score -6.29 0 <0.0001 -8.61 <0.0001

2 HAM-A Raw Score -14.19 3 <0.0001 -8.63 <0.0001

3 Highest Pain Score -3.61 0 <0.0001 -8.9 <0.0001

4 Overall Pain Score -3.42 0 <0.0001 -8.31 <0.0001

Table 3: Significance testing of difference scores of the PSQI, HAM-A, and pain (highest and overall) by factor between pre- and post-trial scores. Factors 
include gender, CBD activation (immediate v. delayed reaction), and whether subjects were concomitantly taking prescription medication.

      Summary Statistics
Difference of 

Means
Kruskal-

Wallis Test
  t-Test  

Row Response Group Level N Min. Max. Mean
Std. 
Dev.

Median
Cl 

Lower
CI 

Upper
Test Stat 
p-Value

p- 
Value

Test 
Stat

d.f. p-Value

1
Difference of 

PSQI Raw Score
Gender Male 13 -13 0 -4.85 3.72 -4

-5.38 0.41 2.79 0.095 -1.76 27.38 0.0891
2

Difference of 
PSQI Raw Score

Gender Female 18 -14 0 -7.33 4.09 -8

3
Difference of 

PSQI Raw Score
CBD 

Activation
Immedi-

ate
10 -13 0 -5 3.74 -4

-5.02 1.21 1.41 0.2344 -1.28 19.64 0.2163
4

Difference of 
PSQI Raw Score

CBD 
Activation

Delayed 21 -14 0 -6.9 4.16 -8

S
Difference of 

PSQI Raw Score
Medication 

Taken
TRUE 23 -13 0 -5.87 3.83 -5

-5.76 2.49 0.67 0.4142 -0.88 10.35 0.4006
6

Difference of 
PSQI Raw Score

Medication 
Taken

FALSE 8 -14 -1 -7.5 4.75 -8

7
Difference of 
HAM-A Raw 

Score
Gender Male 13 -28 2 -10.92 9.05 -9

-12.31 1.04 2.91 0.0879 -1.74 25.41 0.0945

8
Difference of 
HAM-A Raw 

Score
Gender Female 18 -34 -4 -16.56 8.71 -13

9
Difference of 
HAM-A Raw 

Score

CBD 
Activation

Immedi-
ate

10 -26 -4 -14.4 8.25 -13

-6.7 7.31 0 0.9662 0.09 20.81 0.9287

10
Difference of 
HAM-A Raw 

Score

CBD 
Activation

Delayed 21 -34 2 -14.1 9.75 -11

Kimless D, et al. OPEN ACCESS Freely available online

J Diab Metab, Vol. 11 Iss. 11 No: 860 5

11
Difference of 
HAM-A Raw 

Score

Medication 
Taken

TRUE 23 -28 1 -14.09 8.59 -13

-10.14 9.32 0.02 0.8919 -0.09 9.99 0.9265

12
Difference of 
HAM-A Raw 

Score

Medication 
Taken

FALSE 8 -34 2 -14.5 11.26 -11.5

13
Difference of 

Highest Pain Score
Gender Male 13 -7 0 -2.77 2.05 -3

-3.05 0.14 2.81 0.0939 -1.86 27.44 0.073
14

Difference of 
Highest Pain Score

Gender Female 18 -8 -1 -4.22 2.26 -4

15
Difference of 

Highest Pain Score
CBD 

Activation
Immedi-

ate
10 -8 -1 -5.3 2.41 -S.5

0.67 4.32 7.09 0.0077 2.94 13.56 0.0112
16

Difference of 
Highest Pain Score

CBD 
Activation

Delayed 21 -6 0 -2.81 1.72 -3

17
Difference of 

Highest Pain Score
Medication 

Taken
TRUE 23 -8 0 -3.78 2.37 -3

-1.16 2.47 0.32 0.5694 0.77 14.74 0.4521
18

Difference of 
Highest Pain Score

Medication 
Taken

FALSE 8 -6 0 -3.13 1.96 -3

19
Difference of 

Overall Pain Score
Gender Male 13 -6 0 -2.77 1.79 -3

-2.71 0.47 1.44 0.2302 -1.44 28.99 0.1605
20

Difference of 
Overall Pain Score

Gender Female 18 -9 0 -3.89 2.54 -3

21
Difference of 

Overall Pain Score
CBD 

Activation
Immedi-

ate
10 -9 -3 -5.3 2.26 -5

1.04 4.51 10.51 0.0012 3.43 14.16 0.004
22

Difference of 
Overall Pain Score

CBD 
Activation

Delayed 21 -7 0 -2.52 1.72 -2

23
Difference of 

Overall Pain Score
Medication 

Taken
TRUE 23 -9 0 -3.48 2.31 -3

-1.88 2.34 0.01 0.9087 0.24 11.97 0.8177
24

Difference of 
Overall Pain Score

Medication 
Taken

FALSE 8 -7 0 -3.25 2.38 -3

Figure 2: Highest NPRS scores at any given time of 31 subjects at pre- and post-trial after taking one CBD tablet three times a day for 21 days. Subjects 
taking concomitant pain medications were asked to continue taking their medication throughout the trial.

overall anxiety recorded on the HAM-A was shown to significantly 
decrease over the duration of the trial (p<0.0001) (Table 2), with 
no difference in whether subjects were taking prescription pain 
medications (p=0.8919) (Table 3).

The mean of all subjects’ baseline PSQI scores is 52.9% (with 
prescription medication) and 48.96% (without prescription 
medication). Subjects demonstrated a minimum of a 24.4% 
improvement in sleep quality at the conclusion of the study, 
with the highest percentage increase valued at 31.3%. Following 
the 21-day treatment period, post-trial scores revealed 77.36% 

(with prescription medication) and 80.21% (without prescription 
medication) improvement in sleep quality (Figure 4). Differences in 
pre-treatment v. post-treatment scores recorded on the PSQI were 
statistically significant (p<0.0001) (Table 2). As shown in Table 
3, scores did not significantly differ between subjects on or off 
prescription medications for diabetic neuropathic pain (p=0.4142). 

A post-treatment interview found that roughly one-third of subjects 
reported an immediate response to the CBD tablets, with results 
visibly noticeable within 24 hours of taking the first dose of study 
treatment. Individuals who identified as “delayed responders” 
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INTRODUCTION
Diabetic peripheral neuropathy (DPN) is a type of nerve damage 
caused by diabetes that leads to pain in feet, legs, and/or hands 
(stocking glove distribution), and affects up to 50% of patients with 
diabetes [1]. Diagnosis of the disease can be complex, as patients 
report their experience of the condition differently, ranging 
from mild to extreme pain. In many cases, patients may present 
neuropathic deficits while being asymptomatic. A lack of patients’ 
awareness of DPN, coupled with a scarcity of disease specific 
treatments has led to inadequate care and a rise in health care costs 
[1]. Patients diagnosed with DPN, in addition to suffering from 
pain, are also at a higher risk of developing insensate foot ulceration, 
which could lead to gangrene, sepsis, and/or amputation. 

Tight control of blood sugar and pharmacological management 
remains at the forefront of the treatment of diabetic neuropathic 
pain. The only FDA approved drugs for this indication are 

pregabalin (Lyrica) and duloxetine (Cymbalta); however, they both 
carry several adverse effects. Pregabalin and duloxetine can both 
cause dizziness, dry mouth, nausea, constipation, and fatigue, 
while also having their own unique side effects as well. Pregabalin 
may cause edema, weight gain, amnesia, tremors, reduced platelet 
counts, possibly heart failure, and the FDA recently added the 
warning of severe respiratory depression especially when taken 
in concert with opioids or other respiratory depressants and in 
patients with concurrent respiratory illnesses such as COPD [2]. 
Duloxetine may cause seizures and sexual dysfunction, and also 
carries a black box warning, the most severe warning that can be 
issued by the FDA, for suicidal ideation. 

Tricyclic agents are currently the most commonly prescribed drugs to 
treat pain associated with DPN; however, due to the frequency and 
severity of their adverse effects, their use is often restricted [1]. For 
patients with mild pain, physicians often recommend nonsteroidal 

Kimless D, et al. OPEN ACCESS Freely available online

J Diab Metab, Vol. 11 Iss. 11 No: 860 6

reported a noticeable change after an average of 7 days into 
the 21-day treatment period. No differences were observed in 
subject’s age, medications, or demographics that could discern 
between immediate and delayed respondents. Although there 
was no statistically significant difference between scores in anxiety 
(p=0.9662) or sleep quality (p=0.2334), there was some observable 
difference between the immediate versus delayed respondents 
in overall pain scores (p=0.0012), but not statistically significant 
according to data analysis performed post-trial (Table 3).

DISCUSSION
The 31 subjects tested had an overall average pre-test pain NPRS 
score of 6.8. At the completion of the 3-week trial using the 20 
mg CBD sublingual tablets at a fixed dosing regimen of one tablet 
three times a day the average NPRS score was 3.4. No subject 
required additional pain medications. Anecdotally, the 23 subjects 
taking concomitant pain medications requested to reduce or stop 
their existing prescription medications but were advised against it 
for this trial. 

It is interesting to note that two thirds of the subjects had a delayed 
response to the pain-relieving effects of the tablets. Although there 
was a delay in response to treatment, the delayed responders had 
a statistically significant reduction in their NPRS score and there 

was no statistically significant difference between the immediate 
responders and the delayed responders, as both had statistically 
significant pain reduction. In this trial, more men than women 
experienced a delayed response. However, we cannot make a 
generalization regarding this as the power of the sample is too small 
to determine a correlation.

Subjects reported that their anxiety levels were noticeably reduced 
throughout their day and that they felt calmer and experienced a 
noticeable reduction of stress. This was reflected in the HAM-A 
scores where all but two subjects had a statistically significant 
reduction in their anxiety scores. The two subjects that did not 
experience a reduction in anxiety verbally reported no change in 
their anxiety level at their exit interview. Although the HAM-A 
scores of these two subjects, (subjects 3 and 13) had increased 
by one and two points out of a total of 56 points respectively, it 
was not a statistically significant increase nor was it a noticeable 
increase in anxiety to the subject. 

Sleep quality was evaluated in this trial using the PSQI. At the 
completion of the trial subjects reported an overall improvement in 
their sleep by 33.6% that was reflected in the PSQI as a statistically 
significant improvement. Subjects with neuropathic pain often 
complain of poor sleep quality due to pain, stress and anxiety [8]. 
This effect is multi-factorial and is due to primary pain as well as 

Figure 3: HAM-A scores (in %) of 31 subjects at pre- and post-trial after taking one CBD tablet three times a day for 21 days. Subjects taking concomitant 
pain medications were asked to continue taking their medication throughout the trial.

Figure 4: PSQI scores (reported as sleep quality, in %) of 31 subjects at pre- and post-trial after taking one CBD tablet three times a day for 21 days. Subjects 
taking concomitant pain medications were asked to continue taking their medication throughout the trial.
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Is it the CBD?



• Double-blind, randomized, placebo-controlled clinical 
trial, 8 weeks 

• 17 women (mean age was 51.9) with fibromyalgia, 
residents of a neighborhood with a low socioeconomic 
profile and a high incidence of violence in the city of 
Florianopolis, Brazil. 

• THC-rich cannabis oil (THC 24.44 mg/mL + CBD 0.51 
mg/mL) made from White Widow
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Abstract

Objective. To determine the benefit of a tetrahydrocannabinol (THC)-rich cannabis oil on symptoms and quality of life
of fibromyalgia patients. Methods. A double-blind, randomized, placebo-controlled clinical trial was conducted for
eight weeks to determine the benefit of a THC-rich cannabis oil (24.44 mg/mL of THC and 0.51 mg/mL of cannabidiol
[CBD]) on symptoms and quality of life of 17 women with fibromyalgia, residents of a neighborhood with a low so-
cioeconomic profile and a high incidence of violence in the city of Florianopolis, Brazil. The initial dose was one drop
("1.22 mg of THC and 0.02 mg of CBD) a day with subsequent increases according to symptoms. The Fibromyalgia
Impact Questionnaire (FIQ) was applied at pre- and postintervention moments and in five visits over eight weeks.
Results. There were no significant differences on baseline FIQ score between groups. However, after the intervention,
the cannabis group presented a significant decrease in FIQ score in comparison with the placebo group (P¼ 0.005) and
in comparison with cannabis group baseline score. (P< 0.001). Analyzing isolated items on the FIQ, the cannabis group
presented significant improvement on the “feel good,” “pain,” “do work,” and “fatigue” scores. The placebo group
presented significant improvement on the “depression” score after intervention. There were no intolerable adverse
effects. Conclusions. Phytocannabinoids can be a low-cost and well-tolerated therapy to reduce symptoms and increase
the quality of life of patients with fibromyalgia. Future studies are still needed to assess long-term benefits, and studies
with different varieties of cannabinoids associated with a washout period must be done to enhance our knowledge of
cannabis action in this health condition.

Key Words: Cannabis; Chronic Pain; Fibromyalgia; Marijuana; Pain; Tetrahydrocannabinol

Introduction

Fibromyalgia (FM) is one of the most common chronic pain
syndromes, characterized by musculoskeletal pain, extreme
fatigue, and sleep and/or mood disorders. It may have a
great physical and psychological impact on patients’ lives,
preventing work and daily activities. The pathophysiology is
mostly unknown, and FM’s etiology involves environmental
and genetic factors [1]. The disease affects more women

than men, and the Brazilian Rheumatology Association cal-
culates its prevalence in the Brazilian population at about
3%, mostly in women between 30 and 55 years old [2].

Treatment of the condition is based on symptom re-
lief; nevertheless, modest results are obtained with cur-
rent medications; however, the adverse effects of drugs
often hinder patient adherence. In general, poor well-
being and quality of life are common [3].
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• The initial dose in both groups was one 
drop (~1.2 mg of THC and 0.02mg of CBD)

• Mean daily dose at post-intervention 
evaluation was 3.6 drops of cannabis oil 
(~4.4 mg of THC and 0.08 mg of CBD) and 
4.3 drops of olive oil in the placebo group. 
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Participants started intervention with one drop a day
(!1.2 mg of THC and 0.02 mg of CBD), and doses could
be increased throughout evaluations, which occurred ev-
ery 10 days. The mean dose at postintervention evalua-
tion was 3.6 drops of cannabis oil (!4.4 mg of THC and
0.08 mg of CBD) in the cannabis group and 4.3 drops of
olive oil in the placebo group. The effects reported by the
cannabis group were somnolence (87.5%), dizziness
(25%), mouth dryness (25%), improved mood (25%),
and improved libido (12.5%). One participant (11%) in
the placebo group related somnolence during the
12 hours after product intake. Change in sleep pattern
was considered a positive effect in the cannabis group,
given that most participants suffered from insomnia or
nonrestorative sleep. There was no follow-up loss by un-
pleasant adverse effects.

Pre-intervention, there were no significant differences
between groups on FIQ mean scores. However, after
eight weeks, the cannabis group presented a statistically

lower total score on the FIQ compared with the placebo
group (P¼ 0.005). Analyzing isolated items of the FIQ, it
was observed during the pre-intervention evaluation that
there was a difference between groups only on the
“physical impairment” item, with greater values in the
cannabis group (greater impairment). After intervention,
statistical differences were observed in mean values on
the “feel good,” “do work,” and “pain” items. These
results indicated lower values for the cannabis group in
comparison with the placebo group (Table 1).

Comparing pre- and postintervention FIQ mean scores in
each group, the cannabis group presented a statistically sig-
nificant reduction, going from 75.5 to 30.5 points
(P< 0.001). At the same time, the placebo group main-
tained its score (P¼ 0.07). Furthermore, in an isolated anal-
ysis of FIQ items, the cannabis group presented a reduction
in mean values on the “feel good,” “pain,” and “fatigue”
items. The placebo group presented a reduction in mean val-
ues on the “depression” item (Table 2).

Table 1. Comparison of mean scores on FIQ between groups

Study Variable

Pre-intervention

P Value

Postintervention

P Value*
Cannabis Placebo Cannabis Placebo

!x ðsdÞ !x ðsdÞ !x ðsdÞ !x ðsdÞ

FIQ (0–100) 75.50 (12.93) 70.22 (11.18) 0.381 30.50 (16.18) 61.22 (17.30) 0.005

Physical function (0–10) 6.37 (1.88) 4.03 (2.08) 0.021 5.83 (2.02) 4.07 (2.25) 0.139

Feel good (0–10) 9.47 (1.06) 9.68 (0.95) 0.673 1.73 (0.64) 7.50 (2.93) 0.002

Work missed (0–10) 5.10 (3.86) 7.14 (4.95) 0.517 2.38 (1.65) 6.57 (3.29) 0.071

Job ability (0–10) 7.13 (2.90) 7.89 (2.15) 0.606 4.29 (1.70) 7.89 (1.36) 0.001

Pain (0–10) 8.25 (1.98) 8.67 (2.96) 0.481 3.75 (2.49) 7.67 (1.84) 0.006

Fatigue (0–10) 8.00 (2.07) 7.33 (3.39) 0.963 4.00 (2.08) 6.11 (3.37) 0.174

Morning tiredness (0–10) 7.88 (1.42) 8.33 (2.06) 0.815 4.50 (1.91) 7.67 (3.16) 0.106

Stiffness (0–10) 7.75 (2.05) 6.11 (2.84) 0.236 3.33 (3.21) 5.00 (3.91) 0.482

Anxiety (0–10) 8.38 (1.69) 8.00 (2.00) 0.743 7.00 (2.92) 7.00 (2.87) 0.898

Depression (0–10) 7.50 (2.45) 7.78 (2.49) 0.815 5.80 (3.11) 4.67 (3.84) 0.699

FIQ ¼ Fibromyalgia Impact Questionnaire; !x average value; sd ¼ standard deviation.

*Mann-Whitney test (nonparametric data). There were significant reductions in total FIQ score and on the “feel good,” “job ability,” and “pain” items in the

cannabis group compared with the placebo group. The cannabis group initially presented a significantly greater score on the “physical impairment” item.

Table 2. Comparison of FIQ mean scores pre- and postintervention in both groups

Study Variable

Cannabis

P Value

Placebo

P Value
Pre Post Pre Post

!x ðsdÞ !x ðsdÞ !x ðsdÞ !x ðsdÞ

FIQ (0–100) 75.50 (12, 93) 30.50 (16, 18) <0.001 70.22 (11, 18) 61.22 (17, 30) 0.070

Physical function (0–10) 6.37 (1.88) 5.83 (2.02) 0.109 4.03 (2.08) 4.07 (2.25) 0.495

Feel good (0–10) 9.47 (1.06) 1.72 (0.64) 0.039 9.68 (0.95) 7.50 (2.93) 0.104

Work missed (0–10) 5.10 (3.86) 2.38 (1.65) 0.317 7.14 (4.95) 6.57 (3.29) 0.317

Job ability (0–10) 7.13 (2.90) 4.29 (1.70) 0.093 7.89 (2.15) 7.89 (1.36) 0.831

Pain (0–10) 8.25 (1.98) 3.72 (2.49) 0.011 8.67 (2.96) 7.67 (1.87) 0.235

Fatigue (0–10) 8.00 (2.07) 4.00 (2.08) 0.027 7.33 (3.39) 6.11 (3.37) 0.112

Morning tiredness (0–10) 7.88 (2.42) 4.50 (1.91) 0.257 8.33(2.06) 7.67(3.16) 0.465

Stiffness (0–10) 7.75 (2.05) 3.33 (3.21) 0.285 6.11 (2.84) 5.00 (3.91) 0.512

Anxiety (0–10) 8.38 (1.69) 7.00 (2.91) 0.135 8.00 (2.00) 7.00 (2.87) 0.397

Depression (0–10) 7.50 (2.45) 5.80 (3.11) 0.465 7.78 (2.49) 4.67 (3.84) 0.027

Wilcoxon rank test. There were significant reductions in total FIQ score and on the “feel good,” “pain,” and “fatigue” items in the cannabis group after inter-

vention. The placebo group presented a significant reduction on the “depression” item after intervention.

FIQ ¼ Fibromyalgia Impact Questionnaire; !x average value; sd ¼ standard deviation.
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• Participants were not instructed to reduce other 
medications, yet 3 patients spontaneously 
reduced antidepressants and 1 reduced 
benzodiazepine

• Reports of improved well-being, more energy for 
activities of daily living, subjectively reduced 
intensity and frequency of “pain attacks”
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("1.22 mg of THC and 0.02 mg of CBD) a day with subsequent increases according to symptoms. The Fibromyalgia
Impact Questionnaire (FIQ) was applied at pre- and postintervention moments and in five visits over eight weeks.
Results. There were no significant differences on baseline FIQ score between groups. However, after the intervention,
the cannabis group presented a significant decrease in FIQ score in comparison with the placebo group (P¼ 0.005) and
in comparison with cannabis group baseline score. (P< 0.001). Analyzing isolated items on the FIQ, the cannabis group
presented significant improvement on the “feel good,” “pain,” “do work,” and “fatigue” scores. The placebo group
presented significant improvement on the “depression” score after intervention. There were no intolerable adverse
effects. Conclusions. Phytocannabinoids can be a low-cost and well-tolerated therapy to reduce symptoms and increase
the quality of life of patients with fibromyalgia. Future studies are still needed to assess long-term benefits, and studies
with different varieties of cannabinoids associated with a washout period must be done to enhance our knowledge of
cannabis action in this health condition.

Key Words: Cannabis; Chronic Pain; Fibromyalgia; Marijuana; Pain; Tetrahydrocannabinol

Introduction

Fibromyalgia (FM) is one of the most common chronic pain
syndromes, characterized by musculoskeletal pain, extreme
fatigue, and sleep and/or mood disorders. It may have a
great physical and psychological impact on patients’ lives,
preventing work and daily activities. The pathophysiology is
mostly unknown, and FM’s etiology involves environmental
and genetic factors [1]. The disease affects more women

than men, and the Brazilian Rheumatology Association cal-
culates its prevalence in the Brazilian population at about
3%, mostly in women between 30 and 55 years old [2].

Treatment of the condition is based on symptom re-
lief; nevertheless, modest results are obtained with cur-
rent medications; however, the adverse effects of drugs
often hinder patient adherence. In general, poor well-
being and quality of life are common [3].

VC The Author(s) 2020. Published by Oxford University Press on behalf of the American Academy of Pain Medicine.
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Many other 
cannabinoids and 
classes of compounds



Dosing: New to Cannabis
1. Start sub-therapeutic.

2. Increase to minimal 
noticeable dose for 3 days.

3. Increase to effective 
therapeutic dose on day 4.



New User Dosing Tips
• Starting dose: 
– Tincture or oil 1-2mg 3x daily 
– Vapor 1-2 puffs 3x daily 

• Choose initial THC:CBD ratio based on 
symptoms and goals, adjust later.  
– 1:1 is broadly effective and well-tolerated.

• Track and document response
• First therapeutic goal = restorative sleep



Nabiximols Titration Schedule

Each spray = 
2.5mg CBD + 
2.7mg THC



• Most patients require 6–8 sprays of nabiximols per day for symp-
tomatic relief with a limit of 12. Above this dose, adverse events are
increased without improved efficacy.

• Cannabis medicine doses must be individually determined, as this
depends on underlying endocannabinoid tone.

• Use of homemade oral oils or topicals may require much higher
dried cannabis than utilised for inhalation.

• CBD-predominant preparations have fewer untoward psychotropic
effects, and may require higher dosing.

7. Tactics in titration

Oral THC preparation effects are usually easier to judge vs inhala-
tion as the concentrations should be available from the producer.
Vaporisation is subject to more variables which can influence estimated
dose: size of chamber, depth of inhalation, breath holding, strength of
THC in the chemovar, etc. Ideally, the patient would start using a THC-
predominant preparation at bedtime to limit adverse events and en-
courage development of tolerance. However, this is not a must.

• Days 1–2: 2.5 mg THC-equivalent at bedtime. (may start at 1.25 mg
if young, elderly, or other concerns).

• Days 3–4: if previous dose tolerated, increase by 1.25–2.5 mg THC
at bedtime.

• Days 5–6: continue to increase by 1.25–2.5 mg THC at bedtime
every 2 days until desired effect is obtained. In event of side effects,
reduce to previous, best tolerated dose.

Some patients require THC for daytime use depending on their
symptoms. Consider use of a more stimulating chemovar unless seda-
tion is a desired result. Most patients dose orally two to three times per
day.

Consider the following regimen:

• Days 1–2: 2.5 mg THC-equivalent once a day

• Days 3–4: 2.5 mg THC twice a day

• Increase as needed and as tolerated to 15 mg THC-equivalent di-
vided BID-TID

• Doses exceeding 20–30 mg/day may increase adverse events or in-
duce tolerance without improving efficacy.

Use of high doses of THC-predominant cannabis above 5 g per day
are probably unjustified, except in the case of primary cancer treatment
(vide infra), and suggest possible tolerance or misuse. THC tolerance
may be readily abrogated via a drug vacation of at least 48 h, and

preferably longer. Patients may then find that much lower doses pro-
vide symptomatic benefit equal to or better than previously experi-
enced (see suggested regimen devised by Dustin Sulak, DO: www.
healer.com).

CBD-predominant chemovars produce fewer adverse events, but
there are no established dosing guidelines or maximum doses estab-
lished except in psychosis (800 mg) [30]and seizure disorders (2500 mg
or 25–50 mg/kg) [29]. For other indications, many patients obtain
benefits with much lower doses, starting with 5–20 mg per day of oral
preparations divided BID-TID, which may reduce attendant expense.

8. Contraindications

Cannabis is generally contraindicated in pregnancy and lactation,
despite a long history of usage [36], and foetal/neonatal sequelae re-
main controversial [37,38]. It is also contraindicated in psychosis (ex-
cept CBD-predominant preparations [30]). Cannabis should be utilised
with caution in unstable cardiac conditions, such as angina, due to ta-
chycardia and possible hypotension due to THC, but produces no QTc
issues [39]. Use in children and teens remains the subject of debate (see
below), as does its use in addiction and dependency. Smoking should be
avoided in COPD and asthma.

9. Adverse events

Cannabis has a superior safety profile in comparison to many other
medications, with no reported deaths due to overdose, due to a lack of
CB1 receptors in brainstem cardiorespiratory centres [40].

THC-mediated side effects are most pertinent and rate-limiting, and
are dose-dependent. Using a ‘start low and go slow’ dosing strategy
mitigates most adverse events of THC. Also, combining CBD with THC
can further reduce those effects (Fig. 1). Patients develop tolerance to
psychoactive effects of cannabis quickly over period of days, without
concomitant tolerance to the benefits, and therefore maintain the same
daily dose of many years [34,35], in stark contrast to opioids. A recent
large review of herbal cannabis in Canada revealed no increase in
serious adverse events in chronic administration, no harm on cognitive
function, pulmonary function tests, biochemistry (creatinine, liver
function test, and CBC) [34], confirming patterns seen in decades-long
usage in the USA [35].

Common AEs are listed (Table 4) [34,41,42], and their reduction
with lower doses and slow titration with nabiximols [42,43] are
documented (Fig. 1).

The critical nature of dose and preparation are additionally ex-
emplified (Fig. 2), demonstrating that whereas even 10–15 mg of pure

Fig. 1. Graphic comparison of nabiximols adverse events en-
countered in> 3% of multiple sclerosis RCT patients with rapid ti-
tration and higher dosing (blue) vs. slower titration and capping
dosing at 12 sprays per day (red) (32.4 mg THC, 30 mg CBD). (For
interpretation of the references to colour in this figure legend, the
reader is referred to the web version of this article.)

C.A. MacCallum, E.B. Russo (XURSHDQ�-RXUQDO�RI�,QWHUQDO�0HGLFLQH�[[[��[[[[��[[[²[[[
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Non-Psychoactive Strategies

• Low dose THC after widening 
therapeutic window

• CBD:THC ratio > 3:1
• Acidic (raw) cannabinoids
• Topical delivery



Psychoactive Benefits?



Psychoactive Benefits: Euphoria
• Positive Mood
• Relaxation
• Laughter, Socializing
• Time Distortion
• Intensification of Ordinary 

Experiences
– Eating, listening to music, watching 

films, sex, etc.



Cannabis Consciousness
• Increased self-awareness
• Sense of connection to the universe
• View oneself from a different vantage point
• Fosters acceptance
• Helps users find creative solutions
• Promotes mental/emotional/physical 

flexibility, capacity to change



Unbundling of Chronic Pain Perception and Behavior

Pain bundle
• Nociceptive sensation
• Categorization
• Assignment of meaning
• Attentional fixation, exaggeration of 

aversiveness
• Anxiety about ongoing future pain
• Pain-related behavior and 

consequences
• Decreased activity
• Facial and vocal expressions of pain 

and irritability, others’ reactions
• Absenteeism from work, disability
• Social isolation 

• Lack of recognition and ability to 
modulate these distinct components 
of the illness

Cannabis

Pain unbundling
• Nociceptive sensation sometimes less 

intense, but usually different in quality
• Categorization of the sensation as an 

ongoing part of life, increased 
acceptance, ↓ judgment
• More neutral assignment of meaning, 

e.g. viewing the pain as a companion 
or teacher
• Decreased attention on pain, often 

described as less bothersome, with 
increased attention on other 
perceptions including natural rewards
• ↓ Anxiety about future symptoms
• ↓ Pain-related behaviors, ↑ supportive 

social interactions
• ↓ Overall experience of suffering
• Increased recognition and ability to 

intentionally modulate these distinct 
components of the illness



Dosing: Experienced User

1. Sensitization Protocol: 6 
days

2. Try switching from 
inhalation to oromucosal
delivery

3. Mitigate side effects and 
enhance benefits – adjust 
strain or CBD:THC ratio



Dosage Recommendations: 
Experienced Users

• Sensitization Protocol: 6 days
– Experienced users who inhale >1/8 oz per week or equivalent
– Patients who have built cannabis tolerance
– Patients who seem out of balance in their relationship with 

cannabis
• Results

– Decreased consumption
– Improved benefits, less side effects (especially fatigue)
– Save $$$
– Improved self-awareness



Cannabinoid Sensitization 
Protocol

• 6-day specific protocol  to 
reduce dose with equivalent 
or improved efficacy

• 90% of participants decrease 
dosage

• Average dosage decrease: 
56%

Data from patient email 
survey n=48
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• How do patients use cannabis to treat pain?
• Online survey of adults (≥18 years old) who use 

cannabis medically for chronic pain in states 
with legal medical or recreational cannabis.

• N=1,321 participants (59% female) 

Original Reports

Cannabis Use Preferences and Decision-making Among
a Cross-sectional Cohort of Medical Cannabis Patients
with Chronic Pain

Kevin F. Boehnke,* J. Ryan Scott,* Evangelos Litinas,y Suzanne Sisley,z Daniel J. Clauw,*
Jenna Goesling,* and David A. Williams*
*Anesthesiology Department, University of Michigan Medical School, Ann Arbor, Michigan, yOm of Medicine, Ann Arbor,
Michigan, zScottsdale Research Institute, Phoenix, Arizona

ABSTRACT: Cannabis is commonly used to manage chronic pain, but cannabis use patterns
among individuals with chronic pain, has not been well-characterized. We report cannabinoid,
administration route, and product selection preferences among medical cannabis users with chronic
pain from an ongoing, online survey. We also examined whether these preferences are affected by
differences in sex, intentions behind use (medical only [MED] vs medical + recreational [MEDREC]),
and experience with cannabis (novice: <1 year vs experienced: ≥1 year). The survey was completed
by 1,321 participants (59% female) 76.5% of whom used cannabis every day. 93.4% used 2 or more
administration routes and 72.5% used 3 or more. Female, MED, and novice users were less likely to
smoke or vaporize (all P < .0001), but more likely to rank edibles, tinctures, and topicals as a first-
choice administration route than their counterparts. Female and MED users also preferred low THC:
high cannabidiol ratios significantly more than their counterparts. Overall, only 2.6% of participants
selected cannabis products with input from a medical professional, although 54.9% relied on advice
from dispensary employees. More male, MEDREC, and experienced users selected products based
on factors that reflected greater comfort with cannabis (eg, smell, visual properties, cannabis vari-
ety). The wide variability in cannabis use among these different groups indicates the need for fur-
ther research to investigate how specific use routines relate to clinical outcomes.
Perspective: Medical cannabis users with chronic pain show distinct differences in cannabinoid
preferences and administration associated with user sex, intentions behind use, and experience
with cannabis. This article highlights the wide variability in cannabis preferences among medical
cannabis users with chronic pain, which may be relevant for clinical outcomes.

© 2019 by the American Pain Society
Key words: Cannabis, cannabis use routine, CBD, THC, administration route.

Since 1996, the legality of cannabis in the United
States has changed dramatically. While it remains
a Schedule I substance (i.e., no accepted medical

use, high risk of abuse) under the Controlled Substan-
ces Act, cannabis is now legal in 33 states and Wash-
ington DC for medical purposes, as well as in 10
states and Washington DC for recreational use.39

According to estimates from state medical cannabis
registry data, there are now >2.1 million legal medi-
cal cannabis patients nationwide,40 and we recently
reported that 62% of qualifying conditions in medical
cannabis state registries are for chronic pain.4 This is
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Administration routes

• 93.4% used 2 or more 
• 72.5% used 3 or more 
• Female, medical-only, and novice users
– less likely to smoke or vaporize
– more likely to rank edibles, tinctures, and 

topicals as a first-choice administration route 



Delivery Methods



Delivery Methods: Inhalation



Delivery Methods: 
Oromucosal and Enteral



Delivery Methods: Topical, Transdermal, Rectal



longest t1/2 (AUC0–24 382.2 vs. 452.53, t1/2 19.75 vs. 23.32 h,
decoction vs. oil). CBD and CBDA had a mean t1/2 less than
1 h, while t1/2 of THCA-A, THC, 11-OH-THC, and THC-
COOH were all above 1 h. Non-compartmental pharmacoki-
netic outcomes are summarized in Table 3.

Tolerability and adverse events

No serious adverse events were reported after the administra-
tion of oral cannabis. No clinically relevant changes in blood
pressure and heart rate were found. In Tables 4 and 5, the
intensity of subjective effects measured by NRS scale were
similarly distributed with both decoction and oil formulations,

with the exception of drowsiness, 1 h (vs. baseline p < 0.01,
vs. 8 h p < 0.01, vs. 24 h p < 0.01) and 2 h (vs. 8 h p < 0.01, vs.
24 h p < 0.05) after the oil administration.

Discussion

Two years after the Ministerial Decree [16], thousands of pa-
tients have already been treated with medical cannabis provid-
ed and financially covered by the Italian Health Service, but
there is still a lack of information on preparation protocols and
dosages. In the present study, we are interested in pharmaco-
kinetics and tolerability of a single dose of cannabis decoction
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Fig. 2 Blood THC, its metabolites and THCA-A profile after the administration of the decoction (a) and the oil (b). Error bars represent the standard
error of the mean (SEM)
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Fig. 3 Blood CBD and CBDA profile after the administration of the decoction (a) and the oil (b). Error bars represent the standard error of the mean
(SEM)
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longest t1/2 (AUC0–24 382.2 vs. 452.53, t1/2 19.75 vs. 23.32 h,
decoction vs. oil). CBD and CBDA had a mean t1/2 less than
1 h, while t1/2 of THCA-A, THC, 11-OH-THC, and THC-
COOH were all above 1 h. Non-compartmental pharmacoki-
netic outcomes are summarized in Table 3.

Tolerability and adverse events

No serious adverse events were reported after the administra-
tion of oral cannabis. No clinically relevant changes in blood
pressure and heart rate were found. In Tables 4 and 5, the
intensity of subjective effects measured by NRS scale were
similarly distributed with both decoction and oil formulations,

with the exception of drowsiness, 1 h (vs. baseline p < 0.01,
vs. 8 h p < 0.01, vs. 24 h p < 0.01) and 2 h (vs. 8 h p < 0.01, vs.
24 h p < 0.05) after the oil administration.

Discussion

Two years after the Ministerial Decree [16], thousands of pa-
tients have already been treated with medical cannabis provid-
ed and financially covered by the Italian Health Service, but
there is still a lack of information on preparation protocols and
dosages. In the present study, we are interested in pharmaco-
kinetics and tolerability of a single dose of cannabis decoction
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Fig. 2 Blood THC, its metabolites and THCA-A profile after the administration of the decoction (a) and the oil (b). Error bars represent the standard
error of the mean (SEM)
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Fig. 3 Blood CBD and CBDA profile after the administration of the decoction (a) and the oil (b). Error bars represent the standard error of the mean
(SEM)
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Chemovars (strains)
Common terms (usually inaccurate):

• Sativa
• Taller plant
• More energetic, “cerebral” effects
• “High”

• Indica
• Shorter, easier for indoor growing
• More relaxing, “body” effects
• “Stoned”

• Most are a hybrid, each has a unique 
content of therapeutic compounds.

• Growing conditions can impact effects

What’s important?
• CBD vs THC
• Stimulating vs Sedating
• Patient-specific response



Thank you!

Dustin Sulak, D.O.
www.healer.com


