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CBD: Know
the facts

You may have heard about cannabinoids and how they have
been suggested as a possible treatment for many different
conditions. But with all the information out there, it can be
hard to know what to believe and how to understand the
difference between what’s been studied in clinical trials
and what hasn’t. This brochure will help you understand
the facts so you’re as informed as possible.

Where it all begins

Cannabis, also known by its scientific name Cannabis sativa L.,
is a plant that’s been used for thousands of years as fiber,
food, oil, and for its potential therapeutic effects.



The cannabis plant is the source
of many different products

Marijuana is a dried mixture of leaves and flowers
from the cannabis plant.

Medical marijuana is cannabis used to treat
disease or ease symptoms; however, there is no
scientifically accepted definition. It is difficult to
study the possible medical benefits of cannabis
because each plant and each variety contains
many types of compounds in various amounts.

ﬁ Hemp is cannabis that’s bred for the fiber in its
stalks, which is used for clothing and textiles, and/
or the oil from its seeds, which is used nutritionally.

o Hemp oil or hemp seed oil comes from
%a. compressed cannabis seeds that contain little or
no cannabinoids.

FDA-approved medications are developed and
studied to meet all Food and Drug Administration
(FDA) standards for quality, safety, and
effectiveness.

What’s the difference?

While each of the products listed above are either

cannabis or derived from the cannabis plant, they are all
different. Inside each cannabis plant are compounds called
phytocannabinoids—a single plant can contain over 100
different kinds. You may have heard of the cannabinoids CBD
(cannabidiol) and THC (A9-tetrahydrocannabinol), as they are
the most common cannabinoids and the most studied.

CBD vs THC

Although CBD and THC have similar chemical structures, they
have different shapes and behave differently inside the body.
This is why THC creates a euphoric effect, or “high,” and CBD
does not.



Now that you know the basics
about cannabinoids, get to know
the first and only FDA-approved
prescription CBD:

EPIDIOLEX is the first and only FDA-approved
prescription CBD for treatment of seizures associated
with Lennox-Gastaut syndrome, Dravet syndrome, or
tuberous sclerosis complex in patients 1 year of age
and older.

Contains a highly purified form of cannabidiol (CBD)
that comes from the cannabis plant. The active
ingredient is nearly 100% CBD.

EPIDIOLEX is believed to work differently from
other prescription seizure medicines, but the exact
mechanisms of action (how it works) are unknown.

Every bottle of EPIDIOLEX has the exact ingredients
listed on the package, ensuring consistent
concentrations of CBD with every batch and
delivering quality that meets FDA standards.

Do not take EPIDIOLEX if you are allergic to
cannabidiol or any of the ingredients in EPIDIOLEX.

Please see full Important Safety Information v . ®
at the end of this brochure and click here for ﬁ% Epld IO | eX
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Confidence in each bottle

Here’s why you can trust what goes
into each bottle of EPIDIOLEX.

The FDA difference

EPIDIOLEX went through the rigorous FDA approval
process to ensure it is consistent and stable, with

a safety and efficacy profile that has been
thoroughly evaluated. You can only get FDA-approved
medicines like EPIDIOLEX through a doctor’s
prescription and at the pharmacy—not a dispensary
or online. In fact, studies conducted by the FDA and
other researchers found that several dispensary and
online CBD products did not have the levels of CBD
they claimed.™

‘!D: The natural approach

The active ingredient in EPIDIOLEX comes directly from
cannabis plants, which produce CBD. EPIDIOLEX is not
synthetic (not made in a lab).

@ Attention to detail: from the
ground up

Each cannabis plant we use is grown in its own container
with controlled light, water, and soil, in our highly
regulated, state-of-the-art greenhouses, ensuring:

© Not genetically modified © No pesticides

© No toxic heavy metals © No contaminants

*Source: https://www.fda.gov/NewsEvents/PublicHealthFocus/ucm484109.htm

tSource: Vandrey R, Raber JC, Raber ME, Douglass B, Miller C, Bonn-Miller MO.
Cannabinoid dose and label accuracy in edible medical cannabis products.
JAMA. 2015;313(24):2491-2493.
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Manufactured to meet the high
e standards of the FDA

EPIDIOLEX is made according to the World Health
Organization’s Good Agriculture Practices, the FDA’s
current Good Manufacturing Practices, and other
strict regulations.

For dispensary, online, or hemp products, there are
no federal standards (eg, quality, consistency, CBD
concentration), and regulations vary by state.

Consistent from batch to batch

Every bottle of EPIDIOLEX contains the exact
ingredients listed on the package, per FDA regulation.

o All of this ensures that we’re not only meeting
or exceeding quality specifications for an active
ingredient, but we’re also guaranteeing the
batch-to-batch consistency of our product

Please see full Important Safety Information v . ®
at the end of this brochure and click here for Q% Epld IO | eX
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Understanding the differences between
products in the market

There are many products that claim to have a medical
benefit, but they’re not all created equal. FDA-approved
products undergo a strict level of regulation and testing to
evaluate their safety and efficacy.

MOST STUDIED AND REGULATED

FDA-approved medicines

A designation from the FDA is only given after thorough
controlled clinical studies are conducted to evaluate
the safety and efficacy profiles of new compounds. All
information about contents, shelf stability, and batch
consistency must be provided, and the FDA conducts
regular inspections to confirm that a company’s
processes continue to meet their standards.

Dietary supplements

Regulated separately from conventional food and
medicines, these are products that add nutritional
value with either a vitamin, mineral, amino acid,
concentrate, metabolite, herb or other botanical, or
substance to increase total dietary intake.

The FDA has said that CBD may not be sold as a dietary
supplement.

“Nutraceuticals”

This is a commonly used word with no uniformly
accepted definition and no FDA-recognized category.
Individual nutraceuticals are not tested for medical or
health benefits.

The FDA has said that selling CBD as a nutraceutical
would be against FDA regulations.

LEAST STUDIED AND REGULATED



Get the
conversation started

Now that you know the facts about CBD
and how EPIDIOLEX is produced, you probably
have some questions for your doctor.

How is CBD different from THC?

Is a cannabis-based medicine such as
EPIDIOLEX right for me?

Why might | choose an FDA-approved CBD?

How is EPIDIOLEX different from a
dispensary, online, or in-store product?

Can EPIDIOLEX be added to my current
medicines?

Are there any important considerations
regarding safety or interactions with
other medicines?

Can EPIDIOLEX be taken with my current
dietary therapy, eg, the ketogenic diet?

X Epidiolex-
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Important Safety Information & Indications

What is the Most Important Information | Should Know About
EPIDIOLEX (cannabidiol)?

Do not take if you are allergic to cannabidiol or any of the ingredients
in EPIDIOLEX.

EPIDIOLEX may cause liver problems. Your doctor may order blood
tests to check your liver before you start taking EPIDIOLEX and
during treatment. In some cases, EPIDIOLEX treatment may need
to be stopped. Call your doctor right away if you start to have any
of these signs and symptoms of liver problems during treatment
with EPIDIOLEX: loss of appetite, nausea, vomiting, fever, feeling
unwell, unusual tiredness, yellowing of the skin or the whites of the
eyes (jaundice), itching, unusual darkening of the urine, right upper
stomach area pain or discomfort.

EPIDIOLEX may cause you to feel sleepy, which may get better over time.
Other medicines (e.g., clobazam) or alcohol may increase sleepiness. Do
not drive, operate heavy machinery, or do other dangerous activities until
you know how EPIDIOLEX affects you.

Like other antiepileptic drugs, EPIDIOLEX may cause suicidal thoughts
or actions in a very small number of people, about 1in 500. Call a
healthcare provider right away if you have any signs of depression

or anxiety, thoughts about suicide or self-harm, feelings of agitation

or restlessness, aggression, irritability, or other unusual changes in
behavior or mood, especially if they are new, worse, or worry you.

Take EPIDIOLEX exactly as your healthcare provider tells you. Do
not stop taking EPIDIOLEX without first talking to your healthcare
provider. Stopping a seizure medicine suddenly can cause serious
problems.

What Else Should | Know When Taking EPIDIOLEX?

The most common side effects of EPIDIOLEX include increase
in liver enzymes, sleepiness, decreased appetite, diarrhea, fever,
vomiting, feeling very tired and weak, rash, sleep problems, and
infections.

EPIDIOLEX may affect the way other medicines work, and other
medicines may affect how EPIDIOLEX works. Do not start or stop
other medicines without talking to your healthcare provider. Tell
healthcare providers about all the medicines you take, including
prescription and over-the-counter medicines, vitamins, herbal
supplements, and cannabis-based products.
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Important Safety Information &
Indications (continued)

What Additional Information Applies to Women?

If you are pregnant or plan to become pregnant, EPIDIOLEX may
harm your unborn baby. You and your healthcare provider will have to
decide if you should take EPIDIOLEX while you are pregnant.

If you become pregnant while taking EPIDIOLEX, talk to your
healthcare provider about registering with the North American
Antiepileptic Drug Pregnancy Registry (by calling 1-888-233-2334).
The purpose of this registry is to collect information about the
safety of antiepileptic medicines during pregnancy.

Because many medicines like EPIDIOLEX are passed into breast milk,
talk to your healthcare provider about the best way to feed your
baby while taking EPIDIOLEX.

What is EPIDIOLEX (cannabidiol)?

EPIDIOLEX is a prescription medicine that is used to treat seizures
associated with Lennox-Gastaut syndrome, Dravet syndrome, or
tuberous sclerosis complex in patients 1 year of age and older.

It is not known if EPIDIOLEX is safe and effective in children under
1year of age.

Please refer to the EPIDIOLEX Medication Guide and

Instructions for Use for additional important information.

You are encouraged to report side effects of prescription drugs to
the FDA. Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.
You may also contact Greenwich Biosciences at 1-833-424-6724
(1-833-GBIOSCI).

For the latest updates, information, and stories about
ﬁ u EPIDIOLEX, visit us on Facebook @EPIDIOLEX and
subscribe at youtube.com/EPIDIOLEX

To stay up to date on the latest in CBD,

visit: straightfactschd.com

(]
@
: GREENWICH® ©2020 Greenwich Biosciences, Inc.
., BIOSCIENCES All rights reserved. EPX-04221-0820
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use EPIDIOLEX® safely
and effectively. See full prescribing information for EPIDIOLEX.

EPIDIOLEX® (cannabidiol) oral solution

Initial U.S. Approval: 2018

RECENT MAJOR CHANGES
Indications (1) 07/2020
Dosage and Administration (2.2, 2.3, 2.4, 2.6) 07/2020
Warnings and Precautions (5.1, 5.2, 5.4) 07/2020

INDICATIONS AND USAGE

EPIDIOLEX is indicated for the treatment of seizures associated with Lennox-Gastaut
syndrome, Dravet syndrome, or tuberous sclerosis complex in patients 1 year of age
and older (1)

DOSAGE AND ADMINISTRATION

* Obtain serum transaminases (ALT and AST) and total bilirubin levels in all patients
prior to starting treatment. (2.1, 5.1)

« See Full Prescribing Information for titration. (2.2, 2.3)

Seizures Associated with Lennox-Gastaut Syndrome or Dravet Syndrome

» The recommended starting dosage is 2.5 mg/kg by mouth twice daily (5 mg/kg/day).
After one week, the dosage can be increased to a maintenance dosage of 5 mg/kg
twice daily (10 mg/kg/day). (2.2)

« Based on individual clinical response and tolerability, EPIDIOLEX can be increased
up to a maximum recommended maintenance dosage of 10 mg/kg twice daily
(20 mg/kg/day).

Seizures Associated with Tuberous Sclerosis Complex

 The recommended starting dosage is 2.5 mg/kg by mouth twice daily (5 mg/kg/day).
Increase the dose weekly by 2.5 mg/kg twice daily (5 mg/kg/day), as tolerated, to a
recommended maintenance dosage of 12.5 mg/kg twice daily (25 mg/kg/day). (2.3)

Patients with Impaired Hepatic Function

» Dosage adjustment is recommended for patients with moderate or severe hepatic
impairment. (2.6, 8.6)

DOSAGE FORMS AND STRENGTHS

Oral solution: 100 mg/mL (3)

CONTRAINDICATIONS
Hypersensitivity to cannabidiol or any of the ingredients in EPIDIOLEX (4)

WARNINGS AND PRECAUTIONS

* Hepatocellular Injury: EPIDIOLEX can cause transaminase elevations. Concomitant
use of valproate and higher doses of EPIDIOLEX increase the risk of transaminase
elevations. See Full Prescribing Information for serum transaminase and bilirubin
monitoring recommendations. (5.1)

* Somnolence and Sedation: Monitor for somnolence and sedation and advise
patients not to drive or operate machinery until they have gained sufficient
experience on EPIDIOLEX. (5.2)

« Suicidal Behavior and Ideation: Monitor patients for suicidal behavior and thoughts.
(5.3)

» Hypersensitivity Reactions: Advise patients to seek immediate medical care.
Discontinue and do not restart EPIDIOLEX if hypersensitivity occurs. (5.4)

» Withdrawal of Antiepileptic Drugs: EPIDIOLEX should be gradually withdrawn to
minimize the risk of increased seizure frequency and status epilepticus. (5.5)

ADVERSE REACTIONS

The most common adverse reactions (10% or more for EPIDIOLEX and greater than
placebo) in patients with Lennox-Gastaut syndrome or Dravet syndrome are:
somnolence; decreased appetite; diarrhea; transaminase elevations; fatigue, malaise,
and asthenia; rash; insomnia, sleep disorder, and poor quality sleep; and infections. (6.1)

The most common adverse reactions (10% or more for EPIDIOLEX and greater than

placebo) in patients with tuberous sclerosis complex are: diarrhea; transaminase
elevations; decreased appetite; somnolence; pyrexia; and vomiting. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Greenwich Biosciences
at 1-833-424-6724 (1-833-GBIOSCI) or FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch.

DRUG INTERACTIONS

« Strong inducer of CYP3A4 or CYP2C19: Consider dose increase of EPIDIOLEX. (7.1)

 Consider a dose reduction of substrates of UGT1A9, UGT2B7, CYP2(C8, CYP2C9,
and CYP2C19 (e.g., clobazam). (7.2)

« Substrates of CYP1A2 and CYP2B6 may also require dose adjustment. (7.2)

USE IN SPECIFIC POPULATIONS
Pregnancy: Based on animal data, may cause fetal harm. (8.1)

See 17 for PATIENT COUNSELING INFORMATION and Medication Guide
Revised: 07/2020
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE
« EPIDIOLEX is indicated for the treatment of seizures associated with Lennox-
Gastaut syndrome (LGS), Dravet syndrome (DS), or tuberous sclerosis
complex (TSC) in patients 1 year of age and older.

2 DOSAGE AND ADMINISTRATION
2.1 Assessments Prior to Initiating EPIDIOLEX
Because of the risk of hepatocellular injury, obtain serum transaminases (ALT
and AST) and total bilirubin levels in all patients prior to starting treatment with
EPIDIOLEX [see Warnings and Precautions (5.1)].

2.2 Dosing for Seizures Associated with Lennox-Gastaut Syndrome or Dravet
Syndrome

« The starting dosage is 2.5 mg/kg by mouth twice daily (5 mg/kg/day).

» After one week, the dosage can be increased to a maintenance dosage of
5 mg/kg twice daily (10 mg/kg/day).

« Patients who are tolerating EPIDIOLEX at 5 mg/kg twice daily and require
further reduction of seizures may benefit from a dosage increase up to a
maximum recommended maintenance dosage of 10 mg/kg twice daily
(20 mg/kg/day), in weekly increments of 2.5 mg/kg twice daily (5 mg/kg/day),
as tolerated. For patients in whom a more rapid titration from 10 mg/kg/day to
20 mg/kg/day is warranted, the dosage may be increased no more frequently
than every other day. Administration of the 20 mg/kg/day dosage resulted
in somewhat greater reductions in seizure rates than the recommended
maintenance dosage of 10 mg/kg/day, but with an increase in adverse reactions.

2.3 Dosing for Seizures Associated with Tuberous Sclerosis Complex

 The starting dosage is 2.5 mg/kg by mouth twice daily (5 mg/kg/day).

« Increase the dose in weekly increments of 2.5 mg/kg twice daily (5 mg/kg/day),
as tolerated, to a recommended maintenance dosage of 12.5 mg/kg twice daily
(25 mg/kg/day). For patients in whom a more rapid titration to 25 mg/kg/day
is warranted, the dosage may be increased no more frequently than every
other day.

* The effectiveness of doses lower than 12.5 mg/kg twice daily has not been
studied in patients with TSC.

2.4 Administration Instructions
Food may affect EPIDIOLEX levels [see Clinical Pharmacology (12.3)]. Consistent
dosing of EPIDIOLEX with respect to meals is recommended to reduce variability
in cannabidiol plasma exposure.

A calibrated measuring device (either 5 mL or 1 mL oral syringe) will be provided
and is recommended to measure and deliver the prescribed dose accurately

[see How Supplied/Storage and Handling (16.1)]. A household teaspoon or
tablespoon is not an adequate measuring device.

Oral administration is recommended. When necessary, can be enterally administered
via feeding tubes, such as nasogastric or gastrostomy tubes. Do not use with
tubes made of polyvinyl chloride (PVC).

Discard any unused EPIDIOLEX remaining 12 weeks after first opening the bottle
[see How Supplied/Storage and Handling (16.2)].

2.5 Discontinuation of EPIDIOLEX

When discontinuing EPIDIOLEX, the dose should be decreased gradually. As with
most antiepileptic drugs, abrupt discontinuation should be avoided when possible,
to minimize the risk of increased seizure frequency and status epilepticus [see
Warnings and Precautions (5.5)].

2.6 Patients with Hepatic Impairment

Dose adjustment is recommended in patients with moderate (Child-Pugh B)
hepatic impairment or severe (Child-Pugh C) hepatic impairment [see Warnings
and Precautions (5.1), Use in Specific Populations (8.6), and Clinical
Pharmacology (12.3)]. It may be necessary to have slower dose titration in
patients with moderate or severe hepatic impairment than in patients without
hepatic impairment (see Table 1).

EPIDIOLEX does not require dose adjustment in patients with mild (Child-Pugh A)
hepatic impairment.

Table 1: Dose Adjustments in Patients with Hepatic Impairment

Hepatic |Starting Dosage In Patients with In Patients with TSC
Impairment LGS or DS
Maintenance Dosage Range | Maintenance Dosage
2.5 mg/kg 5 to 10 mg/kg 12.5 mg/kg
Mild twice daily twice daily twice daily
(5 mg/kg/day) (10 to 20 mg/kg/day) (25 mg/kg/day)
1.25 mg/kg 2.51t0 5 mg/kg 6.25 mg/kg
Moderate twice daily twice daily twice daily
(2.5 mg/kg/day) (5 to 10 mg/kg/day) (12.5 mg/kg/day)
0.5 mg/kg 1to 2 mg/kg 2.5 mg/kg
Severe twice daily twice daily twice daily
(1 mg/kg/day) (2 to 4 mg/kg/day) (5 mg/kg/day)

3 DOSAGE FORMS AND STRENGTHS
Cannabidiol oral solution: 100 mg/mL for oral administration. Each bottle contains
100 mL of a clear, colorless to yellow solution.

CONTRAINDICATIONS

EPIDIOLEX is contraindicated in patients with a history of hypersensitivity to
cannabidiol or any of the ingredients in the product [see Description (11) and
Warnings and Precautions (5.4)].

5 WARNINGS AND PRECAUTIONS
5.1 Hepatocellular Injury
EPIDIOLEX can cause dose-related elevations of liver transaminases (alanine
aminotransferase [ALT] and/or aspartate aminotransferase [AST]). In controlled
studies for LGS and DS (10 and 20 mg/kg/day dosages) and TSC (25 mg/kg/day),
the incidence of ALT elevations above 3 times the upper limit of normal (ULN)
was 13% (10 and 20 mg/kg/day dosages) and 12% (25 mg/kg/day dosage) in
EPIDIOLEX-treated patients compared with 1% in patients on placebo. Less
than 1% of EPIDIOLEX-treated patients had ALT or AST levels greater than
20 times the ULN. There were cases of transaminase elevations associated
with hospitalization in patients taking EPIDIOLEX. In clinical trials, serum
transaminase elevations typically occurred in the first two months of treatment
initiation; however, there were some cases observed up to 18 months after
initiation of treatment, particularly in patients taking concomitant valproate.
Resolution of transaminase elevations occurred with discontinuation of EPIDIOLEX
or reduction of EPIDIOLEX and/or concomitant valproate in about two-thirds of
the cases. In about one-third of the cases, transaminase elevations resolved
during continued treatment with EPIDIOLEX, without dose reduction.

Risk Factors for Transaminase Elevation

Concomitant Valproate and Clobazam

The majority of ALT elevations occurred in patients taking concomitant valproate
[see Drug Interactions (7.3)]. Concomitant use of clobazam also increased the
incidence of transaminase elevations, although to a lesser extent than valproate
[see Drug Interactions (7.2)]. In EPIDIOLEX-treated patients with LGS or DS

(10 and 20 mg/kg/day dosages), the incidence of ALT elevations greater than

3 times the ULN was 30% in patients taking both concomitant valproate and
clobazam, 21% in patients taking concomitant valproate (without clobazam),
4% in patients taking concomitant clobazam (without valproate), and 3% in patients
taking neither drug. In EPIDIOLEX-treated patients with TSC (25 mg/kg/day), the
incidence of ALT elevations greater than 3 times the ULN was 20% in patients
taking both concomitant valproate and clobazam, 25% in patients taking
concomitant valproate (without clobazam), 0% in patients taking concomitant
clobazam (without valproate), and 6% in patients taking neither drug. Consider
discontinuation or dose adjustment of valproate or clobazam if liver enzyme
elevations occur.

Dose

Transaminase elevations are generally dose-related. In patients with DS or LGS
(10 and 20 mg/kg/day) or TSC (25 mg/kg/day), ALT elevations greater than

3 times the ULN were reported in 17% and 12% of patients taking EPIDIOLEX 20
or 25 mg/kg/day, respectively, compared with 1% in patients taking EPIDIOLEX
10 mg/kg/day. The risk of ALT elevations was higher (25%) in patients with TSC
receiving a dosage above the recommended maintenance dosage of 25 mg/kg/day
in Study 4.

Baseline Transaminase Elevations

Patients with baseline transaminase levels above the ULN had higher rates of
transaminase elevations when taking EPIDIOLEX. In the DS and LGS controlled
trials (Studies 1, 2, and 3) in patients taking EPIDIOLEX 20 mg/kg/day, the
frequency of treatment-emergent ALT elevations greater than 3 times the ULN
was 30% when ALT was above the ULN at baseline, compared to 12% when ALT
was within the normal range at baseline. No patients taking EPIDIOLEX 10 mg/kg/day
experienced ALT elevations greater than 3 times the ULN when ALT was above
the ULN at baseline, compared with 2% of patients in whom ALT was within the
normal range at baseline. In the TSC controlled trial (Study 4) in patients taking
EPIDIOLEX 25 mg/kg/day, the frequency of treatment-emergent ALT elevations
greater than 3 and 5 times the ULN were both 11% when ALT was above the ULN
at baseline, compared to 12% and 6%, respectively, when ALT was within the
normal range at baseline.

Monitoring

In general, transaminase elevations of greater than 3 times the ULN in the
presence of elevated bilirubin without an alternative explanation are an important
predictor of severe liver injury. Early identification of elevated liver enzymes

may decrease the risk of a serious outcome. Patients with elevated baseline
transaminase levels above 3 times the ULN, accompanied by elevations in
bilirubin above 2 times the ULN, should be evaluated prior to initiation of
EPIDIOLEX treatment.

Prior to starting treatment with EPIDIOLEX, obtain serum transaminases (ALT
and AST) and total bilirubin levels. Serum transaminases and total bilirubin levels
should be obtained at 1 month, 3 months, and 6 months after initiation of
treatment with EPIDIOLEX, and periodically thereafter or as clinically indicated.
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Serum transaminases and total bilirubin levels should also be obtained within

1 month following changes in EPIDIOLEX dosage and addition of or changes in
medications that are known to impact the liver. Consider more frequent
monitoring of serum transaminases and bilirubin in patients who are taking
valproate or who have elevated liver enzymes at baseline.

If a patient develops clinical signs or symptoms suggestive of hepatic
dysfunction (e.g., unexplained nausea, vomiting, right upper quadrant abdominal
pain, fatigue, anorexia, or jaundice and/or dark urine), promptly measure serum
transaminases and total bilirubin and interrupt or discontinue treatment with
EPIDIOLEX, as appropriate. Discontinue EPIDIOLEX in any patients with
elevations of transaminase levels greater than 3 times the ULN and bilirubin
levels greater than 2 times the ULN. Patients with sustained transaminase
elevations of greater than 5 times the ULN should also have treatment
discontinued. Patients with prolonged elevations of serum transaminases should
be evaluated for other possible causes. Consider dosage adjustment of any
co-administered medication that is known to affect the liver (e.g., valproate and
clobazam).

5.2 Somnolence and Sedation

EPIDIOLEX can cause somnolence and sedation. In controlled studies for LGS
and DS (10 and 20 mg/kg/day dosages), the incidence of somnolence and
sedation (including lethargy) was 32% in EPIDIOLEX-treated patients (27% and
34% of patients taking EPIDIOLEX 10 or 20 mg/kg/day, respectively), compared
with 11% in patients on placebo and was generally dose-related. The rate was
higher in patients on concomitant clobazam (46% in EPIDIOLEX-treated patients
taking clobazam compared with 16% in EPIDIOLEX-treated patients not on
clobazam). In the controlled study for TSC, the incidence of somnolence and
sedation (including lethargy) was 19% in EPIDIOLEX-treated patients (25 mg/kg/day),
compared with 17% in patients on placebo. The rate was higher in patients on
concomitant clobazam (33% in EPIDIOLEX-treated patients taking clobazam
compared with 14% in EPIDIOLEX-treated patients not on clobazam). In general,
these effects were more common early in treatment and may diminish with
continued treatment. Other CNS depressants, including alcohol, could potentiate
the somnolence and sedation effect of EPIDIOLEX. Prescribers should monitor
patients for somnolence and sedation and should advise patients not to drive or
operate machinery until they have gained sufficient experience on EPIDIOLEX to
gauge whether it adversely affects their ability to drive or operate machinery.

5.3 Suicidal Behavior and Ideation

Antiepileptic drugs (AEDs), including EPIDIOLEX, increase the risk of suicidal
thoughts or behavior in patients taking these drugs for any indication. Patients
treated with an AED for any indication should be monitored for the emergence or
worsening of depression, suicidal thoughts or behavior, or any unusual changes
in mood or behavior.

Pooled analyses of 199 placebo-controlled clinical trials (mono- and adjunctive
therapy) of 11 different AEDs showed that patients randomized to one of the
AEDs had approximately twice the risk (adjusted Relative Risk 1.8, 95% Cl:1.2,
2.7) of suicidal thinking or behavior compared to patients randomized to placebo.
In these trials, which had a median treatment duration of 12 weeks, the estimated
incidence rate of suicidal behavior or ideation among 27863 AED-treated patients
was 0.43%, compared to 0.24% among 16029 placebo-treated patients,
representing an increase of approximately one case of suicidal thinking or
behavior for every 530 patients treated. There were four suicides in drug-treated
patients in the trials and none in placebo-treated patients, but the number is too
small to allow any conclusion about drug effect on suicide.

The increased risk of suicidal thoughts or behavior with AEDs was observed as
early as 1 week after starting drug treatment with AEDs and persisted for the
duration of treatment assessed. Because most trials included in the analysis did
not extend beyond 24 weeks, the risk of suicidal thoughts or behavior beyond
24 weeks could not be assessed.

The risk of suicidal thoughts or behavior was generally consistent among drugs
in the data analyzed. The finding of increased risk with AEDs of varying
mechanisms of action and across a range of indications suggests that the risk
applies to all AEDs used for any indication. The risk did not vary substantially by
age (5-100 years) in the clinical trials analyzed. Table 2 shows absolute and
relative risk by indication for all evaluated AEDs.

Table 2: Risk of Suicidal Thoughts or Behaviors by Indication for Antiepileptic

Drugs in the Pooled Analysis

Indication Placebo Drug Patients Relative Risk: | Risk Difference:

Patients with Events Incidence of | Additional Drug
with Events Per 1000 Events in Drug Patients with
Per 1000 Patients Patients/ Events Per
Patients Incidence 1000 Patients
in Placebo
Patients

Epilepsy 1.0 3.4 35 2.4

Psychiatric 57 8.5 15 2.9

Other 1.0 1.8 1.9 0.9

Total 2.4 43 1.8 1.9

The relative risk for suicidal thoughts or behavior was higher in clinical trials in
patients with epilepsy than in clinical trials in patients with psychiatric or other
conditions, but the absolute risk differences were similar for the epilepsy and
psychiatric indications.

Anyone considering prescribing EPIDIOLEX or any other AED must balance the
risk of suicidal thoughts or behaviors with the risk of untreated illness. Epilepsy
and many other illnesses for which AEDs are prescribed are themselves
associated with morbidity and mortality and an increased risk of suicidal
thoughts and behavior. Should suicidal thoughts and behavior emerge during
treatment, consider whether the emergence of these symptoms in any given
patient may be related to the illness being treated.

5.4 Hypersensitivity Reactions

EPIDIOLEX can cause hypersensitivity reactions. Some subjects in the EPIDIOLEX
clinical trials had pruritus, erythema, and angioedema requiring treatment,
including corticosteroids and antihistamines. Patients with known or suspected
hypersensitivity to any ingredients of EPIDIOLEX were excluded from the

clinical trials. If a patient develops hypersensitivity reactions after treatment

with EPIDIOLEX, the drug should be discontinued. EPIDIOLEX is contraindicated
in patients with a prior hypersensitivity reaction to cannabidiol or any of the
ingredients in the product, which includes sesame seed oil [see Description (11)].

5.5 Withdrawal of Antiepileptic Drugs (AEDs)

As with most antiepileptic drugs, EPIDIOLEX should generally be withdrawn
gradually because of the risk of increased seizure frequency and status epilepticus
[see Dosage and Administration (2.5) and Clinical Studies (14)]. But if withdrawal
is needed because of a serious adverse event, rapid discontinuation can be
considered.

6 ADVERSE REACTIONS
The following important adverse reactions are described elsewhere in labeling:
* Hepatocellular Injury [see Warnings and Precautions (5.1)]
» Somnolence and Sedation [see Warnings and Precautions (5.2)]
* Suicidal Behavior and Ideation [see Warnings and Precautions (5.3)]
* Hypersensitivity Reactions [see Warnings and Precautions (5.4)]
 Withdrawal of Antiepileptic Drugs [see Warnings and Precautions (5.5)]

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly compared
to rates in the clinical trials of another drug and may not reflect the rates
observed in practice.

In controlled and uncontrolled trials in patients with LGS and DS, 689 patients were
treated with EPIDIOLEX, including 533 patients treated for more than 6 months,
and 391 patients treated for more than 1 year. In controlled and uncontrolled
trials in patients with TSC, 223 patients were treated with EPIDIOLEX, including
151 patients treated for more than 6 months, 88 patients treated for more than

1 year, and 15 patients treated for more than 2 years.

In an expanded access program and other compassionate use programs,

271 patients with DS, LGS, or TSC were treated with EPIDIOLEX, including

237 patients treated for more than 6 months, 204 patients treated for more than
1 year, and 140 patients treated for more than 2 years.

Patients with LGS or DS

In placebo-controlled trials of patients with LGS or DS (includes Studies 1, 2, 3,
and a Phase 2 controlled study in DS), 323 patients received EPIDIOLEX [see
Clinical Studies (14.1, 14.2)]. Adverse reactions are presented below; the duration
of treatment in these trials was up to 14 weeks. Approximately 46% of patients
were female, 83% were Caucasian, and the mean age was 14 years (range 2 to
48 years). All patients were taking other AEDs.

In controlled trials in LGS or DS, the rate of discontinuation as a result of any
adverse reaction was 2.7% for patients taking EPIDIOLEX 10 mg/kg/day, 11.8%
for patients taking EPIDIOLEX 20 mg/kg/day, and 1.3% for patients on placebo.
The most frequent cause of discontinuations was transaminase elevation.
Discontinuation for transaminase elevation occurred at an incidence of 1.3%

in patients taking EPIDIOLEX 10 mg/kg/day, 5.9% in patients taking EPIDIOLEX




20 mg/kg/day, and 0.4% in patients on placebo. Somnolence, sedation, and
lethargy led to discontinuation in 3% of patients taking EPIDIOLEX 20 mg/kg/day

Table 4: Adverse Reactions in Patients Treated with EPIDIOLEX in Controlled Trial
of TSC (Study 4)

Adverse reactions were similar across LGS and DS in pediatric and adult patients.

Patients with TSC

In a placebo-controlled trial of patients with TSC (Study 4), 148 patients received
EPIDIOLEX [see Clinical Studies (14.3)]. Adverse reactions are presented below;
the duration of treatment in this trial was up to 16 weeks. Approximately 42% of
patients were female, 90% were Caucasian, and the mean age was 14 years
(range 1 to 57 years). All patients but one (25 mg/kg/day group) were taking
other AEDs.

In the controlled trial in TSC, the rate of discontinuation as a result of any adverse
reaction was 11% for patients taking EPIDIOLEX 25 mg/kg/day and 3% for
patients on placebo. The most frequent cause of discontinuation was rash (5%).

The most common adverse reactions that occurred in EPIDIOLEX-treated patients
with TSC (incidence at least 10% at the recommended dosage and greater than
placebo) were diarrhea; transaminase elevations; decreased appetite; somnolence;
pyrexia; and vomiting.

Table 4 lists the adverse reactions that were reported in at least 3% of EPIDIOLEX-
treated patients, and at a rate greater than those on placebo, in the placebo-
controlled trial in TSC.

compared to 0% of patients taking EPIDIOLEX 10 mg/kg/day or on placebo. Adverse Reactions EPIDIOLEX Placebo
The most common adverse reactions that occurred in EPIDIOLEX-treated patients 25 mg/kg/day
with LGS or DS (incidence at least 10% and greater than placebo) were somnolence; N=T5 N=76
decreased appetite; diarrhea; transaminase elevations; fatigue, malaise, and o, o,
asthenia; rash; insomnia, sleep disorder, and poor quality sleep; and infections. n
’ A ) Hematological changes
Table 3 lists the adverse reactions that were reported in at least 3% of EPIDIOLEX- Anemi 7 ]
treated patients, and at a rate greater than those on placebo, in the placebo- nemia
controlled trials in LGS and DS. Platelet count decreased 5 1
Table 3: Adverse Reactions in Patients Treated with EPIDIOLEX in Controlled Eosinophil count increased 5 0
Trials of LGS and DS (Studies 1, 2, and 3) Hepatic Disorders
EPIDIOLEX Placebo Transaminases elevated 25 0
Adverse Reactions 10 mg/kg/day | 20 mg/kg/day Gastrointestinal Disorders
N=75 N=238 N=227 Diarrhea 31 25
0, 0, 0
— d i d Decreased appetite 20 12
Hepatic Disorders —
- Vomiting 17 9
Transaminases elevated | 8 | 16 | 3
Gastrointestinal Disord Nausea 9 3
[?s roin eds ina t.tlsor ers 1 5 5 Gastroenteritis 8 7
facrease appetite Weight decreased 7 0
Diarrhea 9 20 9 -
. Nervous System Disorders
Weight decreased 3 5 1
— Somnolence 13 9
Gastroenteritis 0 4 1 —
- — Gait disturbance 9 5
Abdominal pain, discomfort 3 3 1 - - .
- Fatigue, malaise, asthenia 5 1
Nervous System Disorders -
Infections
Somnolence 23 25 8 - -
- - : Ear infection 8 3
Fatigue, malaise, asthenia 11 12 4 - - -
Urinary tract infection 5 0
Lethargy 4 8 2 Pneumonia 4 1
Sedation 3 6 1 Other
Irritability, agitation 9 5 2 -
. Pyrexia 19 8
Aggression, anger 3 5 <1
Insomnia, sleep disorder Rash 8 4
poor quality sleep ’ 1 5 4 Rhinorrhea 4 0
Drooling, sa_Iivary y 4 o Adverse reactions were similar in pediatric and adult patients with TSC.
hypersecretion Additional Adverse Reactions in Patients with LGS, DS, or TSC
Gait disturbance 3 2 <1 Decreased Weight
Infections EPIDIOLEX can cause weight loss. In the controlled trials of patients with LGS or
Infection. all H 0 31 DS (10 and 20 mg/kg/day), based on measured weights, 16% of EPIDIOLEX-
~ treated patients had a decrease in weight of at least 5% from their baseline
Infect!on, olther 25 21 24 weight, compared to 8% of patients on placebo. The decrease in weight appeared
Infection, viral 7 11 6 to be dose-related, with 18% of patients on EPIDIOLEX 20 mg/kg/day experiencing
Pneumonia 8 5 1 a decrease in weight at least 5%, compared to 9% in patients on EPIDIOLEX
Infection, fungal 1 3 0 10 mg/kg/day. In the controlled trial of patients with TSC (25 mg/kg/day), 31%
’ of EPIDIOLEX-treated patients had a decrease in weight of at least 5% from their
Other baseline weight, compared to 8% of patients on placebo. In some cases, the
Rash 7 13 3 decreased weight was reported as an adverse event (see Tables 3 and 4).
Hypoxia, respiratory failure 3 3 1 Hematologic Abnormalities

EPIDIOLEX can cause decreases in hemoglobin and hematocrit. In controlled
trials of patients with LGS or DS, the mean decrease in hemoglobin from baseline
to end of treatment was -0.42 g/dL in EPIDIOLEX-treated patients receiving 10 or
20 mg/kg/day and -0.03 g/dL in patients on placebo. A corresponding decrease in
hematocrit was also observed, with a mean change of -1.5% in EPIDIOLEX-
treated patients, and -0.4% in patients on placebo. In the trial of patients with
TSC, the mean decrease in hemoglobin from baseline to end of treatment was
-0.37 g/dL in EPIDIOLEX-treated patients receiving 25 mg/kg/day and 0.07 g/dL
in patients on placebo. A corresponding decrease in hematocrit was also observed,
with a mean change of -1.2% in EPIDIOLEX-treated patients, and -0.2% in patients
on placebo.

There was no effect on red blood cell indices. Thirty percent (30%) of EPIDIOLEX-
treated patients with LGS and DS and 38% of EPIDIOLEX-treated patients with
TSC developed a new laboratory-defined anemia during the course of the study
(defined as a normal hemoglobin concentration at baseline, with a reported value
less than the lower limit of normal at a subsequent time point), versus 13% of
patients with LGS and DS on placebo and 15% of patients with TSC on placebo.

Increases in Creatinine

EPIDIOLEX can cause elevations in serum creatinine. The mechanism has not yet
been determined. In controlled studies in healthy adults and in patients with LGS,
DS, and TSC, an increase in serum creatinine of approximately 10% was
observed within 2 weeks of starting EPIDIOLEX. The increase was reversible in
healthy adults. Reversibility was not assessed in studies in LGS, DS, or TSC.




7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on EPIDIOLEX
Strong CYP3A4 or CYP2C19 Inducers
Coadministration with a strong CYP3A4 and CYP2C19 inducer (rifampin 600 mg
once daily) decreased cannabidiol and 7-OH-CBD plasma concentrations by
approximately 32% and 63%. The impact of such changes on efficacy of
EPIDIOLEX are not known [see Clinical Pharmacology (12.3)]. Consider an
increase in EPIDIOLEX dosage (based on clinical response and tolerability) up to
2-fold, when coadministered with a strong CYP3A4 and/or CYP2C19 inducer.

7.2 Effect of EPIDIOLEX on Other Drugs

UGT1A9, UGT2B7, CYP1A2, CYP2B6, CYP2(C8, CYP2C9 and CYP2(C19 Substrates
In vitro data predict drug-drug interactions with CYP1A2 substrates (e.g.,
theophylline, caffeine), CYP2B6 substrates (e.g., bupropion, efavirenz), uridine 5'-
diphospho-glucuronosyltransferase 1A9 (UGT1A9) substrates (e.g., diflunisal,
propofol, fenofibrate), and UGT2B7 substrates (e.g., gemfibrozil, lamotrigine,
morphine, lorazepam) when coadministered with EPIDIOLEX. Coadministration
of EPIDIOLEX is also predicted to cause clinically significant interactions with
CYP2C8 and CYP2C9 (e.g., phenytoin) substrates. Because of potential inhibition
of enzyme activity, consider a reduction in dosage of substrates of UGT1A9,
UGT2B7, CYP2C8, and CYP2C9, as clinically appropriate, if adverse reactions are
experienced when administered concomitantly with EPIDIOLEX. Because of
potential for both induction and inhibition of enzyme activity, consider adjusting
dosage of substrates of CYP1A2 and CYP2B6, as clinically appropriate.

Sensitive CYP2C19 Substrates

In vivo data show that coadministration of EPIDIOLEX increases plasma
concentrations of drugs that are metabolized by (i.e., are substrates of) CYP2C19
(e.g., diazepam) and may increase the risk of adverse reactions with these
substrates [see Clinical Pharmacology (12.3)]. Consider a reduction in dosage of
sensitive CYP2C19 substrates, as clinically appropriate, when coadministered
with EPIDIOLEX.

Clobazam

Coadministration of EPIDIOLEX produces a 3-fold increase in plasma concentrations
of N-desmethylclobazam, the active metabolite of clobazam (a substrate of
CYP2C19), with no effect on clobazam levels [see Clinical Pharmacology (12.3)].
The increase in N-desmethylclobazam may increase the risk of clobazam-related
adverse reactions [see Warnings and Precautions (5.1, 5.2)]. Consider a reduction
in dosage of clobazam if adverse reactions known to occur with clobazam are
experienced when co-administered with EPIDIOLEX.

7.3 Concomitant Use of EPIDIOLEX and Valproate

Concomitant use of EPIDIOLEX and valproate increases the incidence of liver
enzyme elevations [see Warnings and Precautions (5.1)]. If such elevations
occur, discontinuation or reduction of EPIDIOLEX and/or concomitant valproate
should be considered. Insufficient data are available to assess the risk of
concomitant administration of other hepatotoxic drugs and EPIDIOLEX.

7.4 Concomitant Use of EPIDIOLEX and Mammalian Target of Rapamycin
(mTOR) or Calcineurin Inhibitors

No dedicated drug-drug interaction studies have been conducted with mTOR
inhibitors (e.g., everolimus) or calcineurin inhibitors (e.g., tacrolimus). Reports in
the literature suggest that cannabidiol administration resulted in increased serum
levels of everolimus, sirolimus, or tacrolimus. The mechanism of increase in
mTOR or calcineurin inhibitors concentrations is not clearly understood. Consider
a reduction in dosage of everolimus, sirolimus, or tacrolimus, if adverse reactions
known to occur with those medications are experienced when co-administered
with EPIDIOLEX.

7.5 CNS Depressants and Alcohol

Concomitant use of EPIDIOLEX with other CNS depressants (including alcohol)
may increase the risk of sedation and somnolence [see Warnings and
Precautions (5.2)].

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Pregnancy Exposure Registry
There is a pregnancy exposure registry that monitors pregnancy outcomes in
women exposed to antiepileptic drugs (AEDs), such as EPIDIOLEX, during
pregnancy. Encourage women who are taking EPIDIOLEX during pregnancy to
enroll in the North American Antiepileptic Drug (NAAED) Pregnancy Registry
by calling the toll free number 1-888-233-2334 or visiting
http://www.aedpregnancyregistry.org/.

Risk Summary

There are no adequate data on the developmental risks associated with the use

of EPIDIOLEX in pregnant women. Administration of cannabidiol to pregnant
animals produced evidence of developmental toxicity (increased embryofetal
mortality in rats and decreased fetal body weights in rabbits; decreased growth,
delayed sexual maturation, long-term neurobehavioral changes, and adverse
effects on the reproductive system in rat offspring) at maternal plasma exposures
similar to (rabbit) or greater than (rat) that in humans at therapeutic doses (see

o

Animal Data). In the U.S. general population, the estimated background risk of
major birth defects and miscarriage in clinically recognized pregnancies is 2—4%
and 15-20%, respectively. The background risks of major birth defects and
miscarriage for the indicated populations are unknown.

Data

Animal Data

Oral administration of cannabidiol (0, 75, 150, or 250 mg/kg/day) to pregnant rats
throughout the period of organogenesis resulted in embryofetal mortality at the
highest dose tested. There were no other drug-related maternal or developmental
effects. The highest no-effect dose for embryofetal toxicity in rats was associated
with maternal plasma cannabidiol exposures (AUC) approximately 16 and 9 times
that in humans at the recommended human doses (RHD) of 20 and 25 mg/kg/day,
respectively.

Oral administration of cannabidiol (0, 50, 80, or 125 mg/kg/day) to pregnant
rabbits throughout organogenesis resulted in decreased fetal body weights and
increased fetal structural variations at the highest dose tested, which was also
associated with maternal toxicity. Maternal plasma cannabidiol exposures at the
no-effect level for embryofetal developmental toxicity in rabbits were less than that
in humans at the RHDs.

When cannabidiol (75, 150, or 250 mg/kg/day) was orally administered to rats
throughout pregnancy and lactation, decreased growth, delayed sexual maturation,
neurobehavioral changes (decreased activity), and adverse effects on male
reproductive organ development (small testes in adult offspring) and fertility
were observed in the offspring at the mid and high dose. These effects occurred
in the absence of maternal toxicity. The no-effect dose for pre- and post-natal
developmental toxicity in rats was associated with maternal plasma cannabidiol
exposures approximately 9 and 5 times that in humans at the RHDs of 20 and
25 mg/kg/day, respectively.

8.2 Lactation

Risk Summary

There are no data on the presence of cannabidiol or its metabolites in human
milk, the effects on the breastfed infant, or the effects on milk production. The
developmental and health benefits of breastfeeding should be considered along
with the mother’s clinical need for EPIDIOLEX and any potential adverse effects
on the breastfed infant from EPIDIOLEX or from the underlying maternal condition.

8.4 Pediatric Use

Safety and effectiveness of EPIDIOLEX for the treatment of seizures associated
with LGS, DS, or TSC have been established in patients 1 year of age and older.
The use of EPIDIOLEX in these indications is supported by adequate and well-
controlled studies in patients 2 years of age and older with LGS and DS and in
patients 1 year of age and older with TSC [see Clinical Studies (14.1, 14.2, 14.3)].

Safety and effectiveness of EPIDIOLEX in pediatric patients below 1 year of age
have not been established.

Juvenile Animal Data

Administration of cannabidiol (subcutaneous doses of 0 or 15 mg/kg on
Postnatal Days (PNDs) 4-6 followed by oral administration of 0, 100, 150, or
250 mg/kg on PNDs 7-77) to juvenile rats for 10 weeks resulted in increased body
weight, delayed male sexual maturation, neurobehavioral effects (decreased
locomotor activity and auditory startle habituation), increased bone mineral
density, and liver hepatocyte vacuolation. A no-effect dose was not established.
The lowest dose causing developmental toxicity in juvenile rats (15 s¢/100 po mg/kg)
was associated with cannabidiol exposures (AUC) approximately 15 and 8 times
that in humans at the RHDs of 20 and 25 mg/kg/day, respectively.

8.5 Geriatric Use

Clinical trials of EPIDIOLEX in the treatment of LGS, DS, and TSC did not include
a sufficient number of patients aged above 55 years to determine whether or not
they respond differently from younger patients. In general, dose selection for an
elderly patient should be cautious, usually starting at the low end of the dosing
range, reflecting the greater frequency of decreased hepatic, renal, or cardiac
function, and of concomitant disease or other drug therapy [see Dosage and
Administration (2.6), Warnings and Precautions (5.1), and Clinical Pharmacology
(12.3)].

8.6 Hepatic Impairment

Because of an increase in exposure to EPIDIOLEX, dosage adjustments are
necessary in patients with moderate or severe hepatic impairment [see Dosage
and Administration (2.6), Warnings and Precautions (5.1), and Clinical
Pharmacology (12.3)]. EPIDIOLEX does not require dosage adjustments in
patients with mild hepatic impairment.

DRUG ABUSE AND DEPENDENCE

9.1 Controlled Substance
EPIDIOLEX is not a controlled substance.

9.2 Abuse
Animal abuse-related studies show that cannabidiol does not produce
cannabinoid-like behavioral responses, including generalization to
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delta-9-tetrahydrocannabinol (THC) in a drug discrimination study. Cannabidiol
also does not produce animal self-administration, suggesting it does not produce
rewarding effects. In a human abuse potential study, acute administration of
cannabidiol to non-dependent adult recreational drug users at therapeutic and
supratherapeutic doses of 750, 1500, and 4500 mg in the fasted state (equivalent
respectively to 10, 20, and 60 mg/kg in a 75 kg adult) produced responses on
positive subjective measures such as Drug Liking and Take Drug Again that were
within the acceptable placebo range. In contrast, 10 and 30 mg of dronabinol
(synthetic THC) and 2 mg alprazolam produced large increases on positive
subjective measures compared to placebo that were statistically significantly
greater than those produced by cannabidiol. In other Phase 1 clinical studies
conducted with cannabidiol, there were no reports of abuse-related adverse events.

9.3 Dependence

In a human physical dependence study, administration of cannabidiol 1500 mg/day
(750 mg twice daily) to adults for 28 days did not produce signs or symptoms of
withdrawal over a 6-week assessment period beginning three days after drug
discontinuation. This suggests that cannabidiol likely does not produce physical
dependence.

DESCRIPTION

Cannabidiol is a cannabinoid designated chemically as 2-[(1R,6R)-3-Methyl-6-(1-
methylethenyl)-2-cyclohexen-1-yl]-5-pentyl-1,3-benzenediol (IUPAC/CAS). Its
empirical formula is Co1H3002 and its molecular weight is 314.46. The chemical
structure is:

H,C CHs

HO

Cannabidiol, the active ingredient in EPIDIOLEX, is a cannabinoid that naturally
occurs in the Cannabis sativa L. plant.

Cannabidiol is a white to pale yellow crystalline solid. It is insoluble in water and
is soluble in organic solvents.

EPIDIOLEX (cannabidiol) oral solution is a clear, colorless to yellow liquid
containing cannabidiol at a concentration of 100 mg/mL. Inactive ingredients
include dehydrated alcohol (7.9% w/v), sesame seed oil, strawberry flavor, and
sucralose. EPIDIOLEX contains no ingredient made from a gluten-containing
grain (wheat, barley, or rye).

CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

The precise mechanisms by which EPIDIOLEX exerts its anticonvulsant effect in
humans are unknown. Cannabidiol does not appear to exert its anticonvulsant
effects through interaction with cannabinoid receptors.

12.2 Pharmacodynamics
There are no relevant data on the pharmacodynamic effects of cannabidiol.

12.3 Pharmacokinetics
Cannabidiol demonstrated an increase in exposure that was less than dose-
proportional over the range of 5 to 25 mg/kg/day in patients.

Absorption
Cannabidiol has a time to maximum plasma concentration (Tmax) 0f 2.5 t0
5 hours at steady state (Css).

Effect of Food

Coadministration of EPIDIOLEX with a high-fat/high-calorie meal increased
Cmax by 5-fold, AUC by 4-fold, and reduced the total variability, compared with
the fasted state in healthy volunteers [see Dosage and Administration (2.4)].

Distribution
The apparent volume of distribution in healthy volunteers was 20963 L to
42849 L. Protein binding of the cannabidiol and its metabolites was >94%
in vitro.

Elimination
The half-life of cannabidiol in plasma was 56 to 61 hours after twice-daily
dosing for 7 days in healthy volunteers. The plasma clearance of cannabidiol
following a single EPIDIOLEX 1500 mg dose (approximately equal to the
20 mg/kg/day dosage) is 1111 L/h.

Metabolism

Cannabidiol is metabolized in the liver and the gut (primarily in the liver) by
CYP2C19 and CYP3A4 enzymes, and UGT1A7, UGT1A9, and UGT2B7
isoforms.

After repeat dosing, the active metabolite of cannabidiol, 7-OH-CBD, has a 38%
lower AUC than the parent drug. The 7-OH-CBD metabolite is converted to
7-CO0H-CBD, which has an approximately 40-fold higher AUC than the parent
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drug. Based on preclinical models of seizure, the 7-OH-CBD metabolite is
active; however, the 7-COOH-CBD metabolite is not active.

Excretion
EPIDIOLEX is excreted in feces, with minor renal clearance.

Patients with Hepatic Impairment

No effects on the exposures of cannabidiol or metabolite exposures were
observed following administration of a single dose of EPIDIOLEX 200 mg in
patients with mild (Child-Pugh A) hepatic impairment. Patients with moderate
(Child-Pugh B) or severe (Child-Pugh C) hepatic impairment had an approximately
2.5 t0 5.2-fold higher AUC, compared with healthy volunteers with normal
hepatic function [see Dosage and Administration (2.6), Warnings and
Precautions (5.1), Use in Specific Populations (8.6)].

Drug Interaction Studies

In Vitro Assessment of Drug Interactions
Drug Metabolizing Enzymes [see Drug Interactions (7.1, 7.2)]
Cannabidiol is a substrate for CYP3A4 and CYP2C19. Cannabidiol has the
potential to inhibit CYP2B6, CYP2C8, CYP2C9, and CYP2C19 at clinically
relevant concentrations.
Cannabidiol may induce or inhibit CYP1A2 and CYP2B6 at clinically relevant
concentrations.
Cannabidiol inhibits uridine 5'-diphospho-glucuronosyltransferase (UGT)
enzymes UGT1A9 and UGT2B7, but does not inhibit the UGT1A1, UGT1A3,
UGT1A4, UGT1A6, or UGT2B17 isoforms.
Transporters