
Potential of First-in-Class 
Epidiolex for Epilepsy and its 
Significance in the Advent 
of Medical Marijuana

Datamonitor Healthcare
Pharma intelligence | 

Request a demonstration of Datamonitor Healthcare

http://pharma.intelligence.informa.com/epidiolex-dmhc-demo-lp


2 / August 2018 © Informa UK Ltd 2018 (Unauthorized photocopying prohibited.)

25 June 2018 marked the US Food and Drug 
Administration’s (FDA’s) approval of GW 
Pharmaceuticals’ cannabidiol (CBD) Epidiolex to treat 
rare, severe pediatric epilepsies, namely Lennox-
Gastaut syndrome and Dravet syndrome1,2. This 
landmark approval holds prominence for multiple 
facets of the pharmaceutical market. Epidiolex has 
crucially become the first FDA-approved drug for 
Dravet syndrome, a first-in-class drug in the epilepsy 
market, as well as the first cannabis-derived drug 
approved by the FDA. This event signifies a milestone 
moment not only for this exceptional medication, 
but for the wider pharmaceutical market. 

Epidiolex is a liquid pharmaceutical formulation 
of pure plant-derived CBD, a type of cannabinoid 
present in marijuana. The drug does not contain 
the tetrahydrocannabinol (THC) component of 

marijuana, which is the primary cannabinoid 
responsible for its euphoric effects and has little 
affinity to the cannabinoid CB1 receptor that is 
associated with psychoactivity3. Epidiolex is thought 
to exert its anticonvulsant effects via the activation 
of several pathways, such as modulation of 
intracellular calcium, neuronal inhibition, and anti-
inflammatory effects, although this remains to be 
confirmed4.

Utilizing Informa Pharma Intelligence’s data, 
forecasts, and analysis from Biomedtracker, 
Datamonitor Healthcare, Pharmaprojects, and news 
from Scrip, this report elucidates the role of Epidiolex 
within the epilepsy market and further explores its 
significance within the broader context of global 
cannabinoid development.

Introduction

Stephanie Yip
Analyst II

1. FDA (2018) FDA approves first drug comprised of an active ingredient derived from marijuana to treat rare, severe forms of epilepsy. Available from: 
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm611046.htm [Accessed 5 July 2018].
2. GW Pharmaceuticals (2018) GW Pharmaceuticals plc and its U.S. Subsidiary Greenwich Biosciences Announce FDA Approval of EPIDIOLEX® 
(cannabidiol) oral solution – the First Plant-derived Cannabinoid Prescription Medicine. Available from: https://www.gwpharm.com/about-us/news/gw-
pharmaceuticals-plc-and-its-us-subsidiary-greenwich-biosciences-announce-fda [Accessed 5 July 2018].
3. Biomedtracker, July 2018.
4. GW Pharmaceuticals (2018) Mechanism of Action. Available from: https://www.gwpharm.com/products-pipeline/research-trials/mechanism-action 
[Accessed 5 July 2018].
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Epidiolex’s impact in the epilepsy market as a first-in-class drug 
for underserved epilepsies

Becoming the drug of choice for childhood 
epilepsies will allow Epidiolex to fulfill 
critical unmet need
GW Pharmaceuticals is positioning Epidiolex as 
the product of choice for the treatment of rare 
childhood epilepsies. Not only has the drug made 
a breakthrough as the first FDA-approved drug for 
Dravet syndrome and become a welcome addition 
for Lennox-Gastaut syndrome patients, but it is 
also being studied for tuberous sclerosis complex. 
These syndromes are recognized to be treatment-
refractory with very few effective therapy options. 
Hence, the company is targeting a spectrum 
of niche pediatric syndromes that are severely 
underserved. 

In a primary research study of 258 neurologists 
conducted by Datamonitor Healthcare in May 
2016 to gain insights into the epilepsy treatment 
landscape, respondents highlighted the critical 
unmet need for therapies targeting these complex 
pediatric epilepsies, which are associated with 
poor prognosis5. In particular, Dravet syndrome 
is a progressive and serious genetic disorder 
characterized by a high risk of early mortality due 
to sudden unexplained death in epilepsy (SUDEP). 
Patients present with multiple seizure types, often 
including life-threatening status epilepticus (a 
prolonged state of continuous seizure activity)6. 
Dravet syndrome is one of the most highly 
pharmacoresistant forms of epilepsy, and with the 

only approved therapy being stiripentol in the EU, 
Epidiolex is especially highly anticipated in the US.

Despite its niche positioning, Epidiolex is 
projected to generate strong sales 
Despite Epidiolex’s niche positioning for rare 
pediatric epilepsies, Datamonitor Healthcare 
forecasts strong sales potential, with a peak of 
$822m in 2025 (see Figure 1 and Table 1)7. Multiple 
drivers fuel Epidiolex’s commercial potential, and its 
unprecedented FDA approval for Dravet syndrome 
will expand the market and considerably boost 
uptake given the absence of clear competitors. 
Its substantial sales can also be ascribed to US 
physicians’ familiarity with Epidiolex through its 
Expanded Access Program that involved patients 
with an array of intractable childhood-onset 
epilepsies. Although Epidiolex will have to compete 
with approved therapies (Banzel [rufinamide; Eisai], 
Lamictal [lamotrigine; GlaxoSmithKline], and Onfi 
[clobazam; Lundbeck]) in the Lennox-Gastaut 
syndrome segment, its differentiated mechanism of 
action compared to traditional anticonvulsants and 
first-in-class advantage will nonetheless encourage 
prescriptions. Ultimately, Epidiolex is attractive 
due to its novelty and ability to fulfill unmet need 
in the epilepsy market. With its prize asset, GW 
Pharmaceuticals is targeting approximately 35,000 
Lennox-Gastaut syndrome patients and 8,000 
Dravet syndrome patients in the US8.

5. Datamonitor Healthcare’s Treatment: Epilepsy, May 2017.
6. National Organization for Rare Disorders (2018) Dravet syndrome. Available from: https://rarediseases.org/rare-diseases/dravet-syndrome-spectrum/ 
[Accessed 5 July 2018].
7. Datamonitor Healthcare’s Forecast: Epilepsy, July 2017.
8. Scrip (2018) Gottlieb: Epidiolex Approval Covers One Specific Cannabidiol Medication, Not Marijuana. Available from: https://scrip.pharmaintelligence.
informa.com/SC123312/Gottlieb-Epidiolex-Approval-Covers-One-Specific-Cannabidiol-Medication-Not-Marijuana [Accessed 5 July 2018].
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Figure 1. Epidiolex sales for epilepsy across the US and five major EU markets, by country, 2016–25

Source: Datamonitor Healthcare’s Forecast: Epilepsy, July 2017

Table 1. Epidiolex sales for epilepsy across the US and five major EU markets, by country ($m), 2016–25

Note: totals may not sum due to rounding.

Country 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
US - - 26 109 204 309 427 554 675 788
France - - - - 1 2 4 5 6 6
Germany - - - 1 2 3 3 4 5 5
Italy - - - - 1 2 4 5 6 7
Spain - - - - 1 2 3 4 5 6
UK - - - 1 3 5 6 8 9 10
Total - - 26 111 212 324 447 579 705 822
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Competitors, cost, and clinical concerns 
are challenges that Epidiolex will face in 
the epilepsy market
Although the anticipated availability of Epidiolex 
in fall 2018 is certainly momentous for the 
cannabinoid class and a major therapeutic 
breakthrough for neglected rare epilepsies, the drug 
will likely face certain challenges. Epidiolex’s first-
to-market advantage in Dravet syndrome may not 
confer protection from competitors for long. Zogenix 
has produced impressive Phase III data for its 
pipeline candidate ZX008 (low-dose fenfluramine) 
in Dravet syndrome9. ZX008 demonstrated a 63.9% 
reduction in mean convulsive seizure frequency 
over placebo, surpassing a 26% reduction shown 
by Epidiolex in a separate trial10,11. ZX008 is in Phase 
III trials for both Dravet syndrome and Lennox-
Gastaut syndrome, making it a notable competitor 
as its targeted segments of the epilepsy market 
overlap with those of Epidiolex. Therefore, it is likely 
that Epidiolex’s future opportunity may become 
restricted by other effective treatment options as 
they reach the market.

Epidiolex will enter the epilepsy market at an annual 
cost four times higher than the average of other 
branded oral anticonvulsants. During an investor 
call, GW Pharmaceuticals revealed its planned list 
price to cost $32,500 annually per patient in the US. 
This is higher than Eisai’s Banzel (~$27,000), which 
is an expensive New Chemical Entity solely targeting 

the Lennox-Gastaut syndrome niche7. Furthermore, 
as Epidiolex is intended to be taken twice daily as an 
adjunct in combination with anticonvulsants, total 
treatment costs may exceed this. Epidiolex is also 
likely to encounter mounting payer pressure as the 
epilepsy market is currently widely genericized, and 
this trend will only steepen with anticipated patent 
cliffs. However, Epidiolex’s novelty as a new drug 
class, and high demand given the unmet need and 
a lack of viable treatment options, could potentially 
justify its cost.

From a clinical perspective, Epidiolex’s pivotal 
trials have displayed mixed efficacy, tolerability, 
and safety attributes. Although its efficacy for 
Dravet syndrome is unparalleled, its efficacy for 
Lennox-Gastaut syndrome seems moderate. While 
comparing between different trial settings is difficult, 
Onfi demonstrated robust efficacy for Lennox-
Gastaut syndrome with a reduction in seizure 
rates that appears to supersede competitors. In 
controlled trials, the most common adverse events 
(≥10% incidence and greater than placebo) in 
Epidiolex patients included somnolence, decreased 
appetite, diarrhea, and transaminase elevations, 
among others. Epidiolex’s prescribing information 
incorporates warnings pertaining to issues often 
associated with anti-epileptic drugs: somnolence 
and sedation, as well as suicidal behavior and 
ideation. Beyond this, its label further warns against 
hepatocellular injury necessitating periodic liver 
monitoring12.

9. Datamonitor Healthcare’s Pipeline: Epilepsy, October 2017.
10. Zogenix (2017) Zogenix Announces Positive Top-line Results from Pivotal Phase 3 Clinical Trial of ZX008 in Dravet Syndrome. Available from: http://
ir.zogenix.com/phoenix.zhtml?c=220862&p=irol-newsArticle&ID=2303670 [Accessed 5 July 2018].
11. GW Pharmaceuticals (2016) GW Pharmaceuticals announces positive Phase 3 pivotal study results for Epidiolex (cannabidiol). Available from: http://
www.gwpharm.com/GW%20Pharmaceuticals%20Announces%20Positive%20Phase%203%20Pivotal%20Study%20Results%20for%20Epidiolex%20
cannabidiol.aspx [Accessed 5 July 2018].
12. Epidiolex prescribing information (2018) Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/210365lbl.pdf [Accessed 5 
July 2018].
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Epidiolex’s significance in wider cannabinoid development as the 
first FDA-approved plant-based cannabinoid

Regulatory repercussions of potential 
changes to drug scheduling
Epidiolex is expected to be altered from Schedule 
I to Schedule IV/V by the DEA
Epidiolex’s US availability in fall 2018 is dependent 
on its rescheduling by the Drug Enforcement 
Administration (DEA). The DEA is expected to 
reschedule the active ingredient from Schedule 
I to a low restriction level, either Schedule IV 
or Schedule V, within 90 days of its approval8. 
According to its Schedule I status, CBD possesses 
high abuse potential and no medical use – akin to 
heroin (see Table 2)13. Given the clinical evidence 
from GW Pharmaceuticals’ controlled trials, it is 
now evident that CBD is medically efficacious for 
Dravet syndrome and Lennox-Gastaut syndrome. 

Furthermore, as part of an FDA advisory panel brief, 
the Controlled Substances Staff concluded that CBD 
possesses a negligible abuse potential. Corroborating 
this, the FDA’s Peripheral and Central Nervous 
System Drugs Advisory Committee unanimously 
backed Epidiolex’s risk/benefit profile by a 13-0 
margin in a seemingly superfluous meeting3. 
Moreover, the historical rescheduling of synthetic 
THC products Cesamet (nabilone; Mylan) and Marinol 
(dronabinol; Abbott Laboratories) to Schedules II 
and III, respectively, embodies a precedent for the 
rescheduling of cannabinoids14,15. Thus, it appears 
likely that CBD will be rescheduled to class IV or V, 
classifying it on par with other anti-epileptic drugs 
(see drugs marked with “**” in Table 2).

13. DEA (2006) Practitioner’s Manual – An Informational Outline of the Controlled Substances Act. Available from: https://www.deadiversion.usdoj.gov/
pubs/manuals/pract/pract_manual012508.pdf [Accessed 6 July 2018].
14. Cesamet prescribing information (2006) Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2006/018677s011lbl.pdf [Accessed 
9 July 2018].
15. Marinol prescribing information (2017) Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/018651s029lbl.pdf [Accessed 9 
July 2018].
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Table 2. DEA drug scheduling

LSD = lysergic acid diethylamide

*cannabinoid drug
**approved to treat epilepsy

Brand names inside brackets.

Schedule Definition Drugs Prescription 
Requirements Refills

I

No currently accepted 
medical use in 
treatment in the US, 
a lack of accepted 
safety for use under 
medical supervision, 
and a high potential 
for abuse

Heroin, LSD, marijua-
na (cannabis), peyote, 
methaqualone, and 
methylene-dimethoxy-
methamphetamine 
(“ecstasy”)

May not be 
prescribed, 
administered, 
or dispensed for 
medical use

n/a

II

High potential for 
abuse with severe 
psychological or 
physical dependence

Morphine, codeine, 
opium, methadone, 
oxycodone, fentanyl, 
amphetamine, cocaine, 
phenobarbital, nabilone 
(Cesamet)*

A written 
prescription which 
must be signed by 
the practitioner – an 
oral order is only 
permitted in an 
emergency situation

Refilling is prohibited

III
Potential for abuse 
less than substances 
in Schedules I or II

Ketamine, dronabinol, 
oxandrolone, 
perampanel (Fycompa)**

Prescription 
for controlled 
substances in 
Schedules III, IV, 
and V issued by a 
practitioner, may 
be communicated 
either orally, in 
writing, or by 
facsimile to the 
pharmacist

•  Schedule III and IV controlled 
substances may be refilled if so 
authorized on the prescription 
or by call-in

•  Prescription may only be refilled 
up to five times within six 
months after the date on which 
the prescription was issued

•  After five refills or after six 
months, whichever occurs first, 
a new prescription is required

IV

Lower potential 
for abuse relative 
to substances in 
Schedule III

Alprazolam, diazepam, 
lorazepam, clonazepam, 
clobazam (Onfi)**

V

Lower potential for 
abuse relative to 
substances listed in 
Schedule IV

Brivaracetam (Briviact)**, 
lacosamide (Vimpat)**, 
pregabalin (Lyrica)**, 
consist primarily of 
preparations containing 
limited quantities 
of certain narcotic 
and stimulant drugs 
- generally used for 
antitussive, antidiarrheal 
and analgesic purposes

Schedule V controlled substances 
may be refilled if so authorized on 
the prescription or by call-in

Adapted from: DEA, 2006
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Rescheduling will be limited to CBD, without 
altering the status of cannabis 
The history of specific synthetic THC products 
being rescheduled, as opposed to cannabis itself, 
exemplifies that Epidiolex’s classification change 
will not equate to an amendment for the whole 
plant. Cannabis contains hundreds of different 
compounds, whereas Epidiolex is pure CBD, making 
it chemically distinct from cannabis. Furthermore, 
controlling the dosage of a cannabis plant that is 
smoked remains challenging, as concentrations of 
different phytocannabinoids are highly variable16. 
Additionally, the FDA commissioner has issued 
a statement accentuating that Epidiolex’s 
approval was based on a meticulous FDA review 
of three rigorous controlled clinical studies, which 
unapproved CBD-containing products lack. It was 
further warned that the FDA will act against illegal 
marketing of products with unproven medical 
claims and dubious doses/formulations as these can 
hamper patients from accessing suitable treatments 
to treat serious illnesses1. These factors reiterate 
that each product is considered as a separate entity.

A classification change would encourage 
increased development of pipeline CBD products
Epidiolex’s approval will undoubtedly continue 
to encourage other pharmaceutical companies 
to maximize the opportunity of developing new 
drugs in this class. The classification change will 
importantly establish a precedent for future pipeline 
CBDs in the same form. Schedule I substances, 
which are prohibited on a federal level, require 
strict registration for use in medical research. The 
DEA Practitioner’s Manual states: “the Controlled 
Substances Act allows for bona fide research with 
controlled substances in Schedule I, provided 
that the FDA has determined the researcher to 
be qualified and competent, and provided further 
that the FDA has determined the research protocol 
to be meritorious. Researchers who meet these 
criteria must obtain a separate registration to 

conduct research with a Schedule I controlled 
substance”13. Hence, rescheduling CBD will nullify 
stringent registration as a prerequisite, permitting 
easier procurement of the compound for medical 
investigations and facilitating wider CBD drug 
development. 

International opportunities are being realized 
with a potential revision to UK law on medicinal 
cannabis
GW Pharmaceuticals has also submitted a Marketing 
Authorization Application to the European Medicines 
Agency, with a decision expected during the first 
quarter of 20192. In the wake of this application 
and two high-profile cases in the UK concerning 
two children with severe epilepsy who were 
denied access to cannabis oil, the UK government 
is reconsidering the laws surrounding medicinal 
cannabis17. In fact, in July 2018, the home secretary 
announced that specialist doctors will be able 
to legally prescribe cannabis-derived medicinal 
products by autumn18. Under the Misuse of Drugs 
Regulations 2001, cannabis is currently classed as 
Schedule I in the UK. In parallel to the US DEA’s 
classification, Schedule I encompasses the most 
dangerous substances with high abuse potential 
and no therapeutic value. These substances 
require a Home Office license for their use, which 
mainly falls under research19. Under the reform, 
certain cannabis-derived products will be moved 
into Schedule II and the Department for Health 
and Social Care alongside the Medicines and 
Health Products Regulatory Agency will define 
what constitutes a cannabis-derived medicinal 
product, making it eligible for this rescheduling18. 
Hence, notwithstanding the unchanged illegality of 
cannabis in the UK, the legitimization of cannabis-
derived medicinal products will become cemented 
beyond the US. This will widen regulatory doors to 
international investigations regarding cannabis-
based treatments.

16. National Institute on Drug Abuse (2016) NIDA Research on Marijuana and Cannabinoids. Available from: https://www.drugabuse.gov/drugs-abuse/
marijuana/nida-research-marijuana-cannabinoids [Accessed 17 July 2018].
17. BBC News (2018) Medicinal cannabis use to be reviewed by government. Available from: https://www.bbc.co.uk/news/uk-politics-44536978 
[Accessed 9 July 2018].
18. BBC News (2018) Medicinal cannabis products to be legalized. Available from: https://www.bbc.co.uk/news/health-44968386 [Accessed 10 August 
2018].
19. NICE (2018) Controlled drugs and drug dependence. Available from: https://bnf.nice.org.uk/guidance/controlled-drugs-and-drug-dependence.html 
[Accessed 9 July 2018].
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The historically languid cannabinoid pipeline has experienced a recent upsurge
The past 30 years of slow success has produced four cannabinoid drugs despite stringent regulatory 
conditions.
Despite the tough regulatory conditions that pharmaceutical companies have faced regarding testing illicit 
cannabis for medical purposes, four key drugs have managed to come to fruition (see Table 3).

The sparsity of launches over the past 30 years 
reflects the difficulty in developing medicinal 
cannabis products. The first cannabinoid products 
to reach the market, Cesamet and Marinol, were 
first made available in the 1980s. Thereafter, the 
medicinal cannabis market remained stagnant for 
a period of approximately 20 years before Sativex’s 
(nabiximols; GW Pharmaceuticals) market entry in 
2005. Furthermore, it took just over another decade 
for the latest addition, INSYS Therapeutics’ Syndros 

(dronabinol), to become the fourth marketed 
medicinal cannabis product globally. In light of the 
number of drugs in development having grown 
from an initial three to 78 during 1995–2018 (see 
Table 4), the relatively small proportion of marketed 
drugs underlines a low success rate. Furthermore, 
considering that all medicinal cannabinoids 
available in the US are synthetic THC products, it is 
significant that Epidiolex has become the first plant-
based cannabinoid to be approved by the FDA. 

Table 3. Launched cannabis-related drugs, 1982–2018 

Drug Molecule Company Description Formulation
Year of 
First 
Launch

Country 
of First 
Launch

Year 
of US 
Launch

Approved Indications
DEA 
Drug 
Schedule

Cesamet nabilone Valeant Phar-
macauticals

synthetic 
cannabinoid 
similar to THC

Capsule 1982 Canada 2006
•  nausea and vomiting 

associated with cancer 
chemotherapy

II

Marinol dronabinol Abbvie synthetic 
delta-9-THC

Gelatin 
capsule 1986 US 1986

•  nausea and vomiting 
associated with cancer 
chemotherapy

•  anorexia associated 
with weight loss in AIDS 
patients

III

Sativex nabiximols GW Pharma-
cauticals

THC and CBD 
extract

Oromucosal 
spray 2005 Canada n/a

•  moderate to severe 
spasticity due to 
multiple sclerosis

n/a

Syndros dronabinol INSYS Thera-
peutics

synthetic 
delta-9-THC Oral solution 2017 US 2017

•  nausea and vomiting 
associated with cancer 
chemotherapy

•  anorexia associated 
with weight loss in AIDS 
patients

II

Source: Pharmaprojects, 2018

AIDS = acquired immunodeficiency syndrome; CBD = cannabidiol; 
DEA = drug enforcement administration; THC = tetrahydrocannabinol
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Figure 2. Global development status of cannabinoid receptor agonists during 1995–2018

Source: Pharmaprojects, 2018

Table 4. Global development statuses of cannabinoid receptor agonists during 1995–2018

Note: annual snapshots of drugs’ development statuses were taken each April.
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For cannabinoid drugs, there may be an extended 
waiting period prior to product launch as the 
DEA comes to a decision pertaining to the drug’s 
scheduling. In fact, Syndros was approved by the 
FDA on 1 July 2016; however, DEA rescheduling of 
dronabinol oral solution took eight months, and 
Syndros was not launched until July 2017 – a year 
post-approval3. Although Syndros shares the same 
active ingredient as Marinol, the DEA meticulously 
evaluated the product as it is formulated differently. 
The DEA concluded that Syndros should be moved 
to a higher restriction schedule (Schedule II) 
than Marinol (Schedule III) based on its potential 
for abuse through oral or inhalation (smoking 
or vaping) routes. While dronabinol is not easily 
extractable from Marinol, it is from Syndros20. This 
reflects the meticulous regulatory consideration of 
the cannabinoid content and formulation of each 
product. THC product Syndros’s regulatory delay was 
lengthy in comparison to CBD product Epidiolex’s 
expected 90-day wait for DEA rescheduling, thus 
THC versus CBD content may be an important factor. 
Pharmaceutical companies interested in investing 
in medicinal cannabis should be aware that drug 
scheduling remains an important determinant of 
availability and access. 

After past fluctuations, there has been a recent 
resurgence in pipeline cannabinoid receptor 
agonists
In the past five years, the number of clinical 
development programs involving cannabinoid 
receptor agonists has almost trebled from 28 to 
78 (see Table 4). This recently elevated rate of 
pipeline growth appears to have gained sufficient 
momentum to override the previous pattern of 

pipeline contractions and expansions (see Figure 
2). Figure 2 illustrates cyclical fluctuations in the 
size of the active global pipeline, with peaks every 
four years (2004, 2008, and 2012) interspersed 
with dips every four years (2006, 2010, and 2014) 
during 2004–14. The trends are largely driven 
by the initiation of new preclinical programs and 
advancement through development phases, 
which are opposed by the natural attrition of drugs 
through suspended development. As medicinal 
cannabis has garnered increasing interest, the 
number of originator companies choosing to invest 
has grown from 16 to 40 during 2014–18. This 
has fueled an upsurge in the preclinical segment, 
which represents the largest portion of the active 
cannabinoid pipeline.

Presently, cannabinoid development 
holds the broad interest of 60 companies 
for almost 100 indications
Key players curating cannabinoid portfolios range 
from smaller biopharmaceutical companies to  
Big Pharma
From a 2018 snapshot, there are 60 companies 
currently involved in the development of 
cannabinoid receptor agonists. Their potential has 
captured the attentions of a notable Big Pharma 
company, Novartis, which is investing in two drugs, 
as well as a biopharmaceutical company, Nemus 
Bioscience, which boasts the broadest cannabinoid 
portfolio with seven drugs in early-phase 
development. Almost a third of these companies 
are involved in the development of more than one 
cannabinoid drug (see Figure 3). 

20. Federal Register (2017) Schedules of Controlled Substances: Placement of FDA-Approved Products of Oral Solutions Containing Dronabinol [(-)-delta-
9-trans-tetrahydrocannabinol (delta-9-THC)] in Schedule II. Available from: https://www.federalregister.gov/d/2017-05809/p-42 [Accessed 11 July 
2018].
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GW Pharmaceuticals is a key player in the market 
given the armamentarium of cannabinoids it is 
developing and its experience in attaining the first 
FDA approval for a plant-based CBD treatment. 
INSYS Therapeutics is a potential competitor that 
recently brought the latest cannabinoid medicine 
to the market and similarly possesses a CBD 
product in development for childhood epilepsies. 
Although Epidiolex and INSYS Therapeutics’ CBDs 

may share similarities, INSYS Therapeutics’ product 
is synthetic. Furthermore, data from the latter’s 
late-phase trials are yet to become available, and 
investigations into its potential for Dravet syndrome 
and Lennox-Gastaut syndrome were suspended3. 
Hence, INSYS Therapeutics’ comparative tardiness 
and termination of development for parallel 
indications will dampen its competition with GW 
Pharmaceuticals.

Figure 3. Top 20 companies with broad cannabinoid receptor agonist portfolios, 2018 

Source: Pharmaprojects, 2018
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A wide array of diseases are being targeted, with 
a particular focus on the central nervous system 
and pain
Companies are developing cannabinoid receptor 
agonists for 92 indications, ranging from epilepsy 
to glaucoma (see Figure 4). Cannabinoids may be 
amenable to treating an array of diseases as they 
interact with the human endocannabinoid system, 
which has homeostatic roles in a wide range of 
functions21,22:
• nociception
• neural plasticity
• hunger and energy metabolism
• autonomic tone
• connective tissue repair
• immune response
• human behavior.

In addition to developing Epidiolex as a drug 
for intractable childhood epilepsies, GW 
Pharmaceuticals is also investigating a variety of 
additional indications with its pipeline cannabinoid 
drugs, including autism spectrum disorders, 
neonatal hypoxic-ischemic encephalopathy, 
glioblastoma, and schizophrenia23.

The principal therapy area being targeted by 
companies is the central nervous system, since CB1 
receptors are primarily located in the brain, while 
CB2 receptors are located in immune cells and some 
neurons24. The bulk of investigated indications are 
pain-related, with the top two most commonly 
investigated indications being neuropathic pain and 
nociceptive pain (see Figure 4). 

21. Izzo AA, Borrelli F, Capasso R, Di Marzo, V, Mechoulam R (2009) Non-psychotropic plant cannabinoids: new therapeutic opportunities from an ancient 
herb. Trends in Pharmacological Sciences, 30(10), 515–27. Available from: 10.1016/j.tips.2009.07.006 [Accessed 17 July 2018].
22. Government of the District of Columbia Department of Health (2018) An Introduction to the
Biochemistry & Pharmacology of Medical Cannabis. Available from: https://doh.dc.gov/sites/default/files/dc/sites/doh/publication/attachments/
Medical%20Cannabis%20An%20Introduction%20to%20the%20Biochemistry%20and%20Pharmacology.pdf [Accessed 17 July 2018].
23. GW Pharmaceuticals pipeline (2018) Available from: https://www.gwpharm.com/products-pipeline/pipeline [Accessed 19 July 2018].
24. Mackie K (2008) Cannabinoid receptors: where they are and what they do. Journal of Neuroendocrinology, 20, 10–14. Available from: 
10.1111/j.1365-2826.2008.01671.x [Accessed 16 July 2018].

Figure 4. Top 20 indications targeted by cannabinoid receptor agonists, 2018

Source: Pharmaprojects, 2018
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The opioid-ridden pain market signifies 
opportunities for cannabinoids to potentially aid 
in alleviating burden
The lucrative pain market is in dire need of 
innovation, and companies may realize this 
opportunity with medicinal cannabinoids. Significant 
unmet need exists in the pain market considering 
the opioid addiction crisis that is presently at a 
critical state in the US. Misuse, addiction, and 
overdose of opioids result in substantial economic 
burden. Prescription opioid misuse is estimated to 
cost $78.5bn annually in the US, accounting for 
addiction treatment, healthcare costs, criminal 
justice involvement, and losses in productivity25. 
Notwithstanding thousands of deaths due to opioid 
overdose, Meddevicetracker forecasts the US opioid 
market to be worth $16bn in 2018, representing 
approximately half of the total prescription pain 
market26. A recent study highlighted that legal 
access to marijuana during 2010–16 was associated 
with a lower rate of opioid prescribing for Medicaid 
enrollees, therefore suggesting that adoption of 
medicinal cannabinoids could lead to a reduction in 
opioid-related overdose events27. This was further 
supported by a study funded by the National 
Institute on Drug Abuse, which concluded that 
broader access to medical marijuana enables the 
substitution of opioids, with reductions in opioid 
prescribing, treatment admissions for opioid 
addiction, and self-reports of opioid misuse28.

However, several outstanding issues must first be 
addressed before pipeline cannabinoids are able to 
successfully penetrate the pain market and become 
established alongside opioids. For example, there is 
unmet need in neuropathic pain for treatments with 
a faster onset of therapeutic action, according to 
Datamonitor Healthcare’s neuropathic pain survey 
of 220 primary care physicians and specialists across 
the US, Japan, and five major EU markets (France, 

Germany, Italy, Spain, and the UK) conducted 
in November 201729. In the current treatment 
landscape, opioids are favored for their rapid onset 
of pain relief; however, their undesirable safety 
profiles restrict their use. Thus, pharmaceutical 
companies could maximize their chances for 
success in this market with demonstration of pain 
relief within a few weeks of administering their 
pipeline cannabinoids. Additionally, a systematic 
review and meta-analysis indicated potential for 
co-administration of cannabinoids and opioids to 
require a lower opioid dose without compromising 
analgesic effects. There is a mixed evidence base, 
with preclinical studies supporting the opioid-sparing 
effect of cannabinoids, and limited, very low quality 
evidence from clinical studies30. Hence, high-quality, 
powered studies confirming this phenomenon would 
further aid in the positioning of cannabinoids for the 
pain market. 

Companies lean towards development of synthetic 
cannabinoid treatments for greater autonomy
The number of synthetic cannabinoids in 
development is almost double that of plant-derived, 
natural phytocannabinoid products. According to 
Pharmaprojects, there are 50 synthetic cannabinoid 
receptor agonists in development versus 26 
plant-based ones. Synthetic cannabinoids may be 
designed to be more potent than phytocannabinoids 
and manipulated for increased stability, which is 
important for consistent quality assurance. The 
stability of cannabinoids is variable under different 
environmental conditions, as they are affected by 
factors such as light, temperature, and solvents. 
This may pose difficulties regarding storage and 
extracted concentrations. Since cannabinoids are 
lipophilic, their stability in oil may be higher than 
in other solvents, and GW Pharmaceuticals’ plant-
derived Epidiolex is a CBD oil31,32. 

25. National Institute on Drug Abuse (2018) Opioid Overdose Crisis. Available from: https://www.drugabuse.gov/drugs-abuse/opioids/opioid-overdose-
crisis [Accessed 16 July 2018].
26. Pharma Intelligence (2016) Pressures and Opportunities in Pain. Available from: https://service.datamonitorhealthcare.com/hkc/strategy/pharma-
trends/commercial-strategy/article167437.ece [Accessed 16 July 2018].
27. Wen H, Hockenberry JM (2018) Association of medical and adult-use marijuana laws with opioid prescribing for Medicaid enrollees. JAMA Internal 
Medicine, 178(5), 673–79. Available from: 10.1001/jamainternmed.2018.1007 [Accessed 17 July 2018].
28. Powell D, Pacula RL, Jacobson M (2018) Do medical marijuana laws reduce addictions and deaths related to pain killers? Journal of Health 
Economics, 58, 29–42. Available from: 10.1016/j.jhealeco.2017.12.007 [Accessed 17 July 2018].
29. Datamonitor Healthcare’s Treatment: Neuropathic Pain, March 2018.
30. Nielsen S, Sabioni P, Trigo JM, Ware MA, Betz-Stablein BD, et al. (2017) Opioid-sparing effect of cannabinoids: a systematic review and meta-analysis. 
Neuropsychopharmacology, 42(9), 1752. Available from: 10.1038/npp.2017.51 [Accessed 18 July 2018].
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Most medicinal cannabis products in development 
are convenient oral formulations
Cannabinoids are being tested in a range of 
formulations, with some being developed for 
multiple methods of administration. The potential of 
inhaled, oral (sublingual/swallowed), rectal, topical, 
transdermal, and intravenous formulations is being 
explored. Inhaled therapies confer rapid drug 
delivery; however, smoking possesses the potential 
for addiction and harm to the lungs through 
carcinogenic chemicals present in the smoke akin to 
tobacco smoke16. Inhalation through vaporization 
is more favorable, but may be burdensome for 
patients as vaporizers may be costly or difficult 
to use33. According to Pharmaprojects, the most 
commonly pursued administration route is oral, 
and while oral therapies may be characterized 
by a delayed onset of action and undergo first-
pass metabolism, their longer half-life and higher 
dosage may be pertinent for chronic conditions. Oral 
administration also circumvents pulmonary issues 
with smoking and may be easier to administer, 
which makes this route more suitable for products 
like Epidiolex – since its target population includes 
children aged two years and older22.

The future of the market is being shaped, 
with Epidiolex playing a pioneering role 
as the first FDA-approved plant-based 
cannabinoid
The FDA’s milestone approval of Epidiolex holds 
important significance in the epilepsy space by 
addressing critical unmet need and bringing novelty 
to this anticonvulsant-saturated market. The 
expected consequential DEA rescheduling of CBD 
from illicit Schedule I status to Schedule IV/V has 
raised questions over whether cannabis itself could 
undergo reform. While Epidiolex’s story has garnered 
substantial media traction and will likely lead to 
regulatory repercussions for certain medicinal 
cannabinoids, cannabis itself will be considered 
separately. This is due to its complexity, as the plant 

contains hundreds of different cannabinoids, which 
are present in vastly variable levels. 

The extensive stringency of drug regulations has 
been reflected in the historically slow and sparse 
success of cannabinoid products in reaching the 
market. In contrast to the small number of available 
synthetic THC products in the US, Epidiolex is the first 
plant-based CBD to be approved by the FDA. Many 
qualities including THC and CBD content, drug origin 
(synthetic/natural), as well as drug formulation 
contribute to the abuse potential of cannabinoid 
products, which is a determinant of accessibility. 
These characteristics are also important to consider 
when developing medicinal cannabinoids, as quality 
assurance is essential for approved medications.

Epidiolex is part of the trend manifesting in the 
past five years, with an upsurge in global clinical 
development as medicinal cannabinoids have 
attracted broad interest. Increased activity, 
markedly skewed towards the preclinical segment, 
has rounded out the cannabinoid receptor agonist 
pipeline. The 2018 global pipeline snapshot 
reveals that many companies are investing in 
developing medicinal cannabinoids for an array 
of diseases. The central nervous system is the 
principal targeted therapy area, with a particular 
focus on pain indications. Although the precise role 
of cannabinoids in medicine is yet to be defined, 
the prospect of cannabinoids potentially aiding in 
relieving patients suffering with pain from powerful, 
addictive opioids is exciting. More research is being 
conducted on synthetic cannabinoids than plant-
derived ones, and oral formulations appear to be the 
preferred choice for investigators.

Overall, Epidiolex is a pioneering product in the 
juvenile cannabinoid market. The cannabinoid 
market possesses ample opportunities, and, as 
more high-quality research is being produced, the 
potential scope of future cannabinoid therapies is 
being shaped.

33. Ko GD, Bober SL, Mindra S, Moreau JM (2016) Medical cannabis–the Canadian perspective. Journal of Pain Research, 9, 735. Available from: 10.2147/
JPR.S98182 [Accessed 19 July 2018].
31. Pacifici R, Marchei E, Salvatore F, Guandalini L, Busardò FP, Pichini S (2017) Evaluation of cannabinoids concentration and stability in standardized 
preparations of cannabis tea and cannabis oil by ultra-high performance liquid chromatography tandem mass spectrometry. Clinical Chemistry and 
Laboratory Medicine (CCLM), 55(10), 1555–63. Available from: 10.1515/cclm-2016-1060 [Accessed 19 July 2018].
32. Citti C, Ciccarella G, Braghiroli D, Parenti C, Vandelli MA, Cannazza G (2016) Medicinal cannabis: Principal cannabinoids concentration and their 
stability evaluated by a high performance liquid chromatography coupled to diode array and quadrupole time of flight mass spectrometry method. 
Journal of Pharmaceutical and Biomedical Analysis, 128, 201–09. Available from: 10.1016/j.jpba.2016.05.033 [Accessed 19 July 2018]. 
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