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Supplementary Materials 1. PRISMA checklist 

Table A1. PRISMA checklist 

Section/topic  # Checklist item  
Reported 
on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and interventions; study 
appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number.  

2 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  3 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study design (PICOS).  4-5 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, where it can be accessed, and, if available, provide registration information including registration number.  4 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria 
for eligibility, giving rationale.  

4, 
appendix  

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last 
searched.  

4, 
appendix  

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.  Appendix  

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis).  4-6 

Data collection process  10 Describe method of data extraction (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators.  6, 
appendix 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made.  Appendix  

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and 
how this information is to be used in any data synthesis.  

n/a 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  5-6, 
Appendix 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis.  6, App.  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies).  App. 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified.  6 

RESULTS   

Study selection  17 Give no. studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram.  19 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations.  Appendix 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  Appendix 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and 
confidence intervals, ideally with a forest plot.  

Appendix 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  23-24, 
Appendix  

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  Appendix 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  Appendix 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups 12 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, reporting bias).  12-13 
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Section/topic  # Checklist item  
Reported 
on page #  

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  13 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review.  14 
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Supplementary Materials 2. Review protocol 

 
See Prospero registration number 42017055412 at 

http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42017055412 

Title: Cannabis and cannabinoids for medical purposes: a systematic review for the treatment of 

epilepsy 

Start date: 30/10/2016 

Anticipated completion date: 31/12/2017 

Named contact: Dr Emily Stockings, e.stockings@unsw.edu.au  

Review Question: This review will be conducted as a systematic review and meta-analysis, aiming to 

identify all clinical trials and epidemiological studies conducted that examine treatment of epilepsy 

with cannabinoids in humans, focusing on those trials that present the higher quality evidence, and 

looking for agreement, inconsistency and gaps in the published literature to guide clinicians and 

policy makers on the use of therapeutic cannabinoids for epilepsy. 

Searches: The databases (MEDLINE, PubMed, PsycInfo) and clinicaltrials.gov were searched with the 

terms below (and their corresponding subject headings in each database where specialised thesauri 

existed): The searches limited to studies published from 1980 to current (October 9, 2017). 

Condition or domain being studied: Cannabis as a treatment for epilepsy, particularly treatment-

resistant epilepsy, has gained traction and attention from the general population. The development 

of high-CBD strain “Charlotte’s Web” gained international attention when it was reported that 

young girl, Charlotte Figi, diagnosed with Dravet Syndrome, experienced a drastic reduction from 50 

convulsive seizures each day, to 2 to 3 nocturnal seizures per month after beginning high strain 

CBD:THC in addition to existing antiepileptic drug regimen. There has been strong advocacy for 

similar trials to be introduced in Australia, particularly for children experiencing treatment-resistant 

epilepsy. There is a pressing need for some synthesis of available evidence to be generated swiftly, 

given that from October 31 2016, locally-cultivated and manufactured cannabis and cannabinoid 

products will be able to be provided under a system of regulation overseen by the Commonwealth 

Department of Health. 

Participants/population: The review will consider clinical trials and observational studies that 

include participants of any age, with any type of epilepsy. 

Intervention(s), exposure(s): The review will consider studies that evaluate plant-based and 

pharmaceutical cannabinoids administered to provide seizure freedom or reduction. The review will 

consider studies of: tetrahydrocannabinol; cannabidiol; combination tetrahydrocannabinol + 

cannabidiol; cannabis sativa; and where evidence exists, other cannabinoids e.g. 

tetrahydrocannabinolic acid (THCA), cannabidiolic acid, cannabidivarin, and the synthetic delta-9-

tetrahydrocannabinol formulations nabilone and dronabinol). 

http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42017055412
mailto:e.stockings@unsw.edu.au
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Reports of single studies, reviews of mechanisms of cannabinoid systems, commentary articles and 

clinical overviews that do not assess and synthesise individual studies will not be included in the 

review. 

Comparator(s)/control: Studies with any type of comparator will be included. This includes no 

intervention, waitlist, and placebo controls, either in a separate group of people who do not receive 

the intervention, or within the same group who do receive the intervention, but at a different time 

period (e.g. cross-over studies, pre-post intervention studies or surveys). 

Types of study to be included: We will include both experimental and epidemiological study designs 

including randomized controlled trials, non-randomized controlled trials, quasi-experimental, before 

and after studies, prospective and retrospective cohort studies, case control studies and analytical 

cross sectional studies for inclusion. 

Primary outcome(s): Primary outcomes relate to improvements in seizure frequency, including: 

1. The proportion of patients achieving a 50% or greater reduction in seizure frequency from 

baseline to the period when patients are established on a fixed dose of the treatment or comparator 

(i.e. the maintenance phase); 

2. Change in seizure frequency - change in frequency of seizures (measured on a continuous scale 

either daily, weekly or monthly); 

3. The proportion of patients achieving complete seizure freedom – no seizures of any type for 

either 12 months or three times the longest (pre-intervention) seizure-free interval, whichever is the 

longest. 

Secondary outcome(s): Secondary outcomes include: 

1. Adverse events (AEs), serious adverse events (SAEs; as defined by authors) and treatment-related 

adverse events (TAEs); 

2. Study withdrawals - including all-cause withdrawals, and withdrawals due to AEs. 

3. Measures of global functioning - including: 

a) Quality of life (determined using a validated scale, such as the Quality of Life in Childhood 

Epilepsy questionnaire) 

b) Patient or carer global impression of change 

c) Improvement in mood 

d) Improvement in speech, language and communication 

e) Improvement in cognitive skills 

f) Improvement in motor skills 

Data extraction (selection and coding): Study selection: Two reviewers (any of MW, DC, ES and DZ) 

will independently examine titles and abstracts in Covidence. Relevant articles will be obtained in 

full, and assessed for inclusion in the review independently by two authors (any of MW, DC, ES and 
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DZ). Inter-reviewer disagreement on inclusion will be discussed with an aim to reach consensus, with 

a third reviewer to be consulted where consensus cannot be reached by the two initial reviewers. 

Data extraction: One reviewer (any of MW, DC, ES and DZ) will extract data from each study into a 

pre-piloted Microsoft Excel spreadsheet. A second reviewer will cross-check each data variable 

extracted against the original publication. Disagreement will be resolved via discussion with a third 

extractor. 

Risk of bias (quality) assessment: Risk of bias assessments for randomised controlled trials will be 

conducted using the Cochrane Collaboration Risk of Bias tool. Observational or case study reports 

will be evaluated using the Cochrane Collaboration ROBINS-I tool for risk of bias. Risk of bias 

assessments will be conducted by one reviewer, and checked in full against the original publication 

by a second review. Any disagreements that arise between the reviewers will be resolved through 

discussion, or with a third reviewer. 

All pooled estimates will be graded using the Grading of Recommendations Assessment, 

Development and Evaluation (GRADE) tool, based on five key domains: risk of bias, inconsistency, 

indirectness, imprecision, and publication bias. GRADE ratings will be made using GRADEPro 

software. 

Strategy for data synthesis: Randomised controlled trials and trials with a parallel comparison 

group: For dichotomous outcomes (e.g. 50% reduction in seizures), we will pool outcomes as risk 

ratios (RR) and 95% confidence intervals. For continuous outcomes (e.g. change in mean seizure 

frequency), we will pool outcomes using mean differences (MDs) and 95% confidence intervals 

where outcome measurements are on the same scale, and standardised mean differences (SMDs) 

and 95% confidence intervals when measurement scales differ. For both dichotomous and 

continuous outcomes, we will use the Stata version 15.0 “metan” command using the random 

effects inverse-variance model to take into account the high levels of expected heterogeneity 

between studies due to differences in epilepsy syndromes and patient profiles. 

Observational trials with no comparison group: We will use the Stata version 15.0 “metaprop” 

command to pool proportions of patients experiencing any of the dichotomous study outcomes.The 

“metaprop” command uses the binomial distribution to model within-study variability, or allowing 

for Freeman-Tukey double arcsine transformation to stabilise variances. 

Analysis of subgroups or subsets: Where sufficient data are available, subgroup-analyses will be 

conducted on both the randomised and non-randomised studies. Subgroup analyses will be 

conducted on the basis of: 

a) epilepsy type (e.g. Dravet Syndrom, Lennox-Gastaut Syndrome, generalised epilepsy, etc.); 

b) epilepsy severity (drug-resistant vs. not drug resistant, according to the International League 

Against Epilepsy’s definition [5]); 

c) sample age (adults vs. paediatric samples). 

Language: English 

Country: Australia 



8 

 

Supplementary Materials 3. Definition of drug-resistant epilepsy 

 
The text below is a summary of the following paper: 
 
Citation: Kwan P, Arzimanoglou A, Berg AT, Brodie MJ, Allen Hauser W, Mathern G, et al. 
Definition of drug resistant epilepsy: consensus proposal by the ad hoc Task Force of the 
ILAE Commission on Therapeutic Strategies. Epilepsia. 2010;51(6):1069-77. 
 
‘Drug resistant’ epilepsies are often used interchangeably with the terms ‘medically 
refractory/intractable’ or ‘pharmacoresistant’. The variability in use and understandings of 
these terms mean that a precise definition of drug resistant epilepsy was needed. The 
International League Against Epilepsy (ILAE) appointed a task force to formulate a consensus 
definition, which was proposed in 2010.  
 
The overall framework of the definition comprises two hierarchical levels. Level 1 provides a 
general template or scheme to categorise each therapeutic intervention (either 
pharmacologic or non-pharmacologic). The proposed scheme directly addresses seizure 
control and occurrence of adverse events as the most clinically relevant outcome 
dimensions.  
 
The categories of the reporting of the seizure control outcome are 

1. Seizure free 
2. Treatment failure 
3. Undetermined 

 
‘Seizure free’ refers to freedom from all seizures, including auras. The occurrence of any 
seizure is regarded to indicate failure of the treatment to lead to seizure freedom. To be 
95% certain that a patient’s seizure frequency has decreased, a seizure-free duration that is 
at least three times the longest interseizure interval prior to starting a new intervention 
would need to be observed. 
 
Occurrence of adverse events are reported as  

A. No 
B. Yes 
C. Undetermined  

An adverse event is any response to an intervention that is noxious and unintended, and 
occurs when the intervention is applied.  
 
Outcome categories are defined based on the outcomes in both seizure control and 
occurrence of adverse events. For example, a patient experiencing treatment failure along 
with adverse events would be classed as ‘2B’. 
 
Appropriate or adequate trials are required to validly assess the treatment outcome. Kwan 
et al. (2010) propose the following as a minimum dataset to determine whether a 
therapeutic intervention is informative: 

¶ Nature of intervention (type of drug in the case of antiepileptic drug treatment) 

¶ Mode of application (e.g. formulation, dose, dosing interval, patient compliance) 
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¶ Duration of exposure 

¶ Occurrence of seizures and adverse events during the trial period 

¶ Whether there was any effort to optimise dose 

¶ Reason(s) for discontinuation 
o Unsatisfactory seizure control 
o Adverse effects 
o Long-term seizure freedom 
o Psychosocial reasons 
o Administrative reasons (e.g. lost to follow up) 
o Financial issues 
o Patient/caretaker preference 
o Other reasons 

 
Based on Level 1 outcomes, Level 2 provides a core definition of drug resistant epilepsy 
based on how many ‘informative’ trials of anti-epileptic drugs resulted in the ‘treatment 
failure’ outcome.  
 
Building on the Level 1 framework, the operationalised definition of drug resistant epilepsy 
is: 

Failure of adequate trials of two tolerated and appropriately chosen and used AED 
schedules (whether as monotherapies or in combination) to achieve sustained seizure 
freedom. 

 
Two other elements most commonly included in the definition of drug resistant epilepsies 
are the frequency of seizures and duration of follow up. These two elements are addressed 
in the Level 1 categorisation of the intervention outcome; as such they are not necessary.  
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Supplementary Materials 4. Search strategy 

 
Table A2. Medline search strategy 

MEDLINE 
 

# Searches Results 

1 exp Cannabinoids/ 12717 

2 exp Cannabis/ 7875 

3 cannab*.mp. 35397 

4 marijuana.mp. 17841 

5 marinol.mp. 92 

6 dronabinol.mp. 6862 

7 nabilone.mp. 286 

8 levonantradol.mp. 71 

9 tetrahydrocannabinol.mp. 6449 

10 cesamet.mp. 20 

11 delta-9-THC.mp. 1339 

12 delta-9-tetrahydrocannabinol.mp. 3731 

13 nabiximols.mp. 65 

14 sativex.mp. 151 

15 cannabidiol.mp. or exp Cannabidiol/ 1824 

16 or/1-15 46410 

17 "therapeutic use".mp. or exp Therapeutic Uses/ 5027215 

18 drug therapy.mp. or exp Drug Therapy/ 1278300 

19 analgesics.mp. or exp Analgesics/ 514903 

20 exp Analgesia/ 41587 

21 or/17-20 5531707 

22 "medical marijuana".mp. or exp Medical Marijuana/ 900 

23 "medicinal cannabis".mp. 107 

24 "medical mari?uana".mp. 901 

25 
((medical or medicinal) adj (mari?uana or 
cannab*)).mp. 1104 

26 or/22-25 1104 

27 16 and 21 18603 

28 26 or 27 19460 

29 exp Epilepsy/ or epilepsy.mp. 172770 

30 28 and 29 379 

31 limit 30 to yr="1980 -Current" 317 

32 (animals not (humans and animals)).sh. 4636104 

33 31 not 32 168 

34 remove duplicates from 33 150 
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Supplementary Materials 5. Data extraction fields 

 
Table A3. Data extraction fields 
Page 1: Study details  

Record number Covidence ID and extractor initials 

Author First author last name 

Year Year published 

Title Title of publication 

Publication type Type of publication – journal article, poster, etc. 

Type of study E.g. RCT, case study 

GRADE GRADE methodology rating 

Page ref If applicable, page indicating GRADE rating 

Adverse effect/interaction 
If conclusion made about adverse events, what was it (acceptable, 
worse than control, etc) 

Years of study Years study was conducted 

Aim of study From text 

Design From text 

Funding 
DF – declared funding; if yes – is there a conflict of interest? If not 
declared – No DF 

Funding text From text 

Participant populations Age group of participants 

Conditions examined Specific epilepsies as described in text 

Types of cannabinoids used Cannabinoids as described in text 

Conclusions: Overall effect Direction of effect - positive, negative, no change 

Main conclusion of study Do results support clinical use for epilepsy? 

Concluding remarks From text 

Recommendation for position of cannabinoids in 
therapeutic hierarchy for condition examined 

Based on therapeutic placement in study 

Hierarchy text From text 

Types of COIs  

Employed by entity with commercial interest in 
cannabinoids? 

Y/N/Not declared 

Has family members or personally has ownership interests 
or board membership with a commercial interest in 
cannabinoids? 

Y/N/Not declared 

Received fees or honorariam from an entity with a 
commerical interest in cannabinoids? 

Y/N/Not declared 

Received untied/unrestricted grants from an entity with a 
commercial interest in cannabinoids? 

Y/N/Not declared 

Received grant conditional grant funding (e.g. not 
investigator led, had conditions on funding etc) from an 
entity with a commercial interest in cannabinoids? 

Y/N/Not declared 

Received other benefits (e.g. travel support, meals, gifts) 
from an entity with a commercial interest in cannabinoids? 

Y/N/Not declared 

Other COI not described here Text 
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Page 2: Intervention details  

Record number Covidence ID and extractor initials 

Citation First author last name and study year 

Conditions examined Specific epilepsies examined 

Number of participants Total number of participants 

Age Age reported 

Age variance Variance reported (mean, range, median etc) 

Male (%) Percentage of participants who are male 

Other notes (gender)  

Treatment duration (weeks) Total number of treatment weeks 

Mean, median, other Variance reported (mean, range, median etc) 

Treatment variance If reported 

Measures of variance If reported 

Comparators No comparator, placebo, active comparator 

Cannabinoid examined Type of cannabinoid reported 

Route of administration From text 

Dose range Single dose reported (may be single amount or range) 

Dose unit mg, mg/kg, etc., from text 

Dose frequency Total doses administered per day 

Pharmaceutical standard grading of products used Used pharmaceutical grade product? 

Page 3: RCT Outcomes  

Citation First author last name and study year 

Age group Population – age group 

Epilepsy type If defined 

CBD achieved freedom No. participants in cannabinoid group achieving complete seizure freedom 

CBD achieved freedom total Total number of participants in cannabinoid group 

Placebo achieved freedom No. participants in comparator group achieving complete seizure freedom 

Placebo achieved freedom total Total number of participants in comparator group 

CBD achieved 50pc No. participants in cannabinoid group achieving 50% reduction in seizures 

CBD achieved 50pc total Total number of participants in cannabinoid group 

Placebo achieved 50pc No. participants in comparator group achieving 50% reduction in seizures 

Placebo achieved 50pc total Total number of participants in comparator group 

CBD QoL achieved No. participants in cannabinoid group reporting improved quality of life 

CBD QoL total Total number of participants in comparator group 

Placebo QoL achieved No. participants in comparator group reporting improved quality of life 

Placebo QoL total Total number of participants in comparator group 

CBD withdrawals Number of participants in cannabinoid group who withdrew from study 

CBD withdrawals total Total number of participants in cannabinoid group 

Placebo withdrawals Number of participants in comparator group who withdrew from study 

Placebo withdrawals total Total number of participants in comparator group 

CBD AEs Number of participants in cannabinoid group reporting an adverse event 

CBD AEs total Total number of participants in cannabinoid group 

Placebo AEs Number of participants in comparator group reporting an adverse event 

Placebo AEs total Total number of participants in placebo group 

CBD SAEs No. participants in cannabinoid group reporting a serious adverse event 

CBD SAEs total Total number of participants in cannabinoid group 

Placebo SAEs No. participants in comparator group reporting a serious adverse event 

Placebo SAEs total Total number of participants in placebo group 
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Page 4: Non-randomised study Outcomes  

Citation First author last name and study year 

Age group Population – age group 

Epilepsy type If defined 

CBD achieved freedom 
Number of participants in cannabinoid group achieving complete 
seizure freedom 

CBD achieved freedom total Total number of participants in cannabinoid group 

CBD achieved 50pc 
Number of participants in cannabinoid group achieving 50% reduction 
in seizures 

CBD achieved 50pc total Total number of participants in cannabinoid group 

CBD QoL achieved 
Number of participants in cannabinoid group reporting improved 
quality of life 

CBD QoL total Total number of participants in comparator group 

CBD withdrawals 
Number of participants in cannabinoid group who withdrew from 
study 

CBD withdrawals total Total number of participants in cannabinoid group 

CBD AEs 
Number of participants in cannabinoid group reporting an adverse 
event 

CBD AEs total Total number of participants in cannabinoid group 

CBD SAEs 
Number of participants in cannabinoid group reporting a serious 
adverse event 

CBD SAEs total Total number of participants in cannabinoid group 
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Supplementary Materials 6. Additional study details 

 

6.1 Randomised trials 
 
6.1.1. Risk of bias assessment 
 

 
Figure A1. Review authors’ judgements about each risk of bias item for each included randomised 
controlled trial.  
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Figure A2. Review authors’ judgements about each risk of bias item, presented as percentages across all 
included randomised controlled trials.  
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6.2 Non-randomised trials  
 
6.2.1 Table A4. Study-level summaries of included non-randomised trials 
Study Design Sample Treatment Pharmaceutical 

grade 
Outcomes measured Results Adverse events and serious 

adverse events 
Bias assessmenta/ 
GRADE quality 

Abati et 
al., 2015 1 

Open-label 
interventio
n trial 

9 children (mean age = 8.8; 
range = 2-16; 44% male) with 
treatment-resistant epileptic 
spasms. 

5-50mg/kg/day CBD, for up to 
12 months, as an adjunctive 
treatment 

Yes Seizure frequency, 
intensity, and duration; 
adverse events. 

- Three of nine (33.3%) patients 
achieved complete seizure freedom.  
 
- Seven of nine (77.8%) patients had a 
greater than 50% reduction in seizure 
frequency.  
  

Drowsiness (77.8%) 
Ataxia (22.2%) 
Agitation (22.2%) 
Appetite loss (22.2%) 
Diarrhoea (11.1%) 
Irritability (11.1%) 
Elevated LFTs (11.1%) 
Twitchiness (11.1%) 

Moderate risk / 
Moderate 

Aguirre-
Velazquez 
20172 

Online 
self-report 
survey 

43 children and adolescents 
(mean age = 7.6; range = 9.5 
months to 18 years; 62.7% 
male) with drug-resistant 
epilepsy of mixed syndromes. 

Patient interventions were 
variable: CBD 500mg (72%); 
CBD 1000mg (4.6%); CBD:THC 
5000mg  (6.9%), CBD:THC 
500mg (4.6%), other CBD/THC 
(11.6%) 

Not stated Seizure frequency, 
intensity and duration; 
quality of life; adverse 
events. 

- Seven of 43 (16.3%) patients having 
used a cannabinoid product achieved 
complete seizure freedom. 
 
- Eleven of 43 (25.6%) patients achieved 
a 80-100% reduction in seizures, 11/43 
(25.6%) patients achieved a 50-80% 
reduction, 29/43 (67.4%) achieved 
greater than 50% reduction, and 7/43 
(16.3%) patients achieved a 25-50% 
reduction in seizures.  

Increased appetite (23.3%) 
 

Critical risk/Low 

Chez, 2015 
3 

Open-label 
expanded 
access trial 

i) A 3.5-year-old boy with 
Dravet syndrome 

5-25mg/kg/day CBD, taken 
orally for 8-12 weeks, as an 
adjunctive treatment 
 

Yes Seizure frequency; 
quality of life; adverse 
events. 

- The patient achieved a greater than 
50% reduction in both drop and tonic 
seizures. 
 
- There were also improvements in the 
patient’s QoL, with benefits seen 
regarding mood, social and cognitive 
skills.  

The patient reported 
experiencing fatigue and 
ataxia. 

No information/ 
Moderate 

ii) A 21-year-old female with 
Dravet syndrome 

5-25mg/kg/day CBD, taken 
orally for 8-12 weeks, as an 
adjunctive treatment 
 

Yes 
 

Seizure frequency; 
quality of life; adverse 
events. 

- The patient achieved a greater than 
50% reduction in tonic seizures. 
 
- There were also improvements in the 
patient’s QoL, with benefits seen in 
mood, social skills and cognitive skills. 

The patient reported 
experiencing diarrhea and 
ataxia. 

iii) A 12-year-old girl with 
Dravet syndrome 

5-25mg/kg/day CBD, taken 
orally for 8-12 weeks, as an 
adjunctive treatment 
 

Yes Seizure frequency; 
quality of life; adverse 
events. 

- The patient achieved a greater than 
50% reduction in tonic seizures. 
 
- There were also improvements in the 
patient’s QoL, with benefits seen in 
mood, social skills and cognitive skills. 

The patient reported 
experiencing fatigue and 
diarrhea. 

iv) A patient (age and gender 
not reported) with Lennox-
Gastaut syndrome 

5-25mg/kg/day CBD, taken 
orally for 8-12 weeks, as an 
adjunctive treatment 
 

Yes  Seizure frequency; 
quality of life; adverse 
events. 

- The patient achieved a greater than 
50% reduction in tonic seizures.  
 
- There were also improvements in the 

The patient reported 
experiencing fatigue and 
ataxia. 
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 patient’s QoL, with benefit seen in 
mood, social skills and cognitive skills. 

Total: 4 children and adults 
(mean age = 12; range 3.5-21; 
33% male) with epilepsy of 
mixed syndromes.  

5-25mg/kg/day CBD, taken 
orally for 8-12 weeks, as an 
adjunctive treatment 
 

Yes Seizure frequency; 
quality of life; adverse 
events. 

- All 4 patients achieved a greater than 
50% reduction in seizures.  
 
- Similarly, all patients also showed 
improvements in mood, social skills and 
cognitive skills. 

Fatigue (75%) 
Ataxia (75%) 
Diarrhea (50%) 

Crippa et 
al., 2016 4 
 
 

Case 
studies 

i) A 10-year-old girl with 
refractory let frontal dysplaysia 
epilepsy. 

16% purified CBD at a dose of 
208 mg/day (or 6mg/kg/day), 
divided in three doses of 70mg.  
Treatment length was 52 
weeks. 

No Seizure frequency and 
quality of life; adverse 
events.  

- At a 1-year follow-up assessment, the 
patient showed remission of seizures.  
 
- Improvements were also achieved in 
general behaviour, speech, 
understanding and attention.  

Ataxia 
Reduced attention 
Irritability  
Aggressiveness 
Inappropriate laughter 
Spasms 
Bilateral mydriasis 
Eye redness  

No information/ 
Very low 

ii) A 7-year-old boy with drug-
resistant Dravet syndrome 

200mg/day of purified CBD 
(divided in two doses of 
100mg), which was later 
increased to 300mg/day divided 
in two doses of 150mg.  
Treatment length was 92 
weeks.  

No Seizure frequency and 
quality of life; adverse 
events.  

- At a 1-year and 10-month follow-up 
assessment, the patient showed 
remission of seizures.  
 
- Improvement were also achieved in 
general behaviour, speech, 
understanding and attention.  

Ataxia 
Reduced attention 
Irritability 
Aggressiveness 
Seizure worsening 

Total: 2 patients (mean age = 
8.5; range 7-10; 50% male) with 
epilepsy of mixed syndromes. 

~254mg/day of purified CBD No Seizure frequency and 
quality of life; adverse 
events. 

- Both patients showed complete 
seizure freedom at follow-up. 
 
- Improvements were also seen in 
general behaviour, speech, 
understanding and attention in both 
patients.  

Ataxia (100%) 
Reduced attention (100%) 
Irritability (100%) 
Aggressiveness (100%) 
Inappropriate laughter (50%) 
Spasms (50%) 
Bilateral mydriasis (50%) 
Eye redness (50%) 
Seizure worsening (50%) 

Devinsky 
et al., 2016 
5 

Prospectiv
e, open-
label, 
expanded-
access trial 
 

i) 32 patients with Dravet 
syndrome (demographic data 
not provided based on epilepsy 
subtype). 

Mean dose of 22.9mg/kg/day 
(SD = 9.1) CBD taken orally 
(range 2-50mg/kg/day) across a 
12-week treatment period.  
 
 

Yes Seizure frequency; 
adverse events. 

- One patient (3.1%) achieved complete 
seizure freedom. 
 
- Sixteen (50%) patients achieved a 
greater than 50% reduction in seizures. 

Adverse events not reported 
based on epilepsy subtype.  

Serious risk/ 
Moderate 

ii) 30 patients with Lennox-
Gastaut syndrome 
(demographic data not provided 
based on epilepsy subtype).  

Mean dose of 22.9mg/kg/day 
(SD = 9.1) CBD taken orally 
(range 2-50mg/kg/day) across a 
12-week treatment period.  
 

Yes Seizure frequency; 
adverse events. 

- No patients achieved complete seizure 
reduction.  
 
- A greater than 50% reduction in 
seizures was observed in 11 (36.7%) 
patients.  

Adverse events not reported 
based on epilepsy subtype. 
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Total: 214 children and adults 
(mean age = 10.5; range 0.9-
26.2 years; 49% male) with 
intractable childhood epilepsy 
of mixed syndromes. 

Mean dose of 22.9mg/kg/day 
(SD = 9.1) CBD taken orally 
(range 2-50mg/kg/day) across a 
12-week treatment period.  
 

Yes Seizure frequency; 
adverse events. 

- Median monthly frequency of motor 
seizures decreased from 30.0 (IQR 11.0-
96.0) at baseline to 15.8 (IQR 5.6-27.6) 
over 12 weeks. Median reduction of 
monthly motor seizures was 36.5%. 
 
- 39.4% of patients in the efficacy 
analysis achieved a greater than 50% 
reduction in motor seizures, whereas 
37.2% showed a greater than 50% 
reduction in all seizure types.  
 
- Eleven patients withdrew from the 
study, five due to adverse events.  
 

Somnolence (25.3%) 
Decreased appetite (19.1%) 
Diarrhoea (19.1%) 
Fatigue (13%) 
Convulsion (11.1%) 
 
Serious: 
None reported in > 10%.  

Ellison et 
al., 19906 

Case study A 29-year-old male with 
complex partial seizures. 

The patient admitted to 
smoking several ‘joints’ of 
marijuana each day. 

No Seizure frequency. - The use of marijuana appeared to 
suppress the patient’s complex partial 
seizures. 

None reported Critical risk/Very 
low 

Gedde, 
2013 7 

Self-report 
survey 

Eleven parents of children with 
mixed epilepsy syndromes 
(Doose Sydrome (36%); Dravet 
Syndrome (9%); Lennox-Gastaut 
Syndrome (9%); metachromatic 
leukodystrophy (9%); cortical 
dysplasia (9%); idiopathic 
epilepsy (18%)). 

4-12 mg/kg/day CBD, divided 
into 2 or 3 doses, for a 12-week 
treatment period. 

No Seizure frequency. - After 3-months of treatment, 5 
children were reported to be seizure 
free.  
 
- Nine patients achieved a greater than 
50% reduction in seizures, whereas the 
remaining 2 reported a 20-45% 
reduction in seizure frequency.  
 

Reported: 
Sedation 
Unsteadiness 

No information/ 
Low 

Gofshteyn 
et al., 
20178  

Open-label 
case series 

Seven children with febrile 
infection-related epilepsy 
syndrome (71.4% male). 

CBD (no data regarding duration 
and dose). 

Yes Seizure frequency; 
reduction in epileptic 
medication; adverse 
events. 

- One patient (14.3%) achieved 
complete seizure freedom during the 
acute phase, as did one patient (14.3%) 
during the chronic phase of treatment.  
 
- Six patients (85.7%) were reported to 
have experienced some reduction in 
seizure frequency or duration, with 5 
patients (71.4%) achieving a greater 
than 50% reduction in seizures.  

Dizziness (28.6%) 
Decreased appetite and 
weight loss (14.3%) 
Nausea and vomiting (14.3) 
Tremor (not treatment-
related; 57.1%) 
Death (not treatment-related; 
14.3%) 

Serious risk/Very 
low 

Gross et 
al., 2004 
[8] 
  
 
  
  
  

Self-report 
telephone 
survey  

136 adults (mean age = 35.7; 
38% male) with generalised 
epilepsy. 

Not reported. Not stated. Past year cannabis use, 
patient self-reported 
beliefs about cannabis 
use and its effect on 
epilepsy. 

- 21% of patients reported using 
cannabis in the past 12 months. 
 
-  Nineteen patients reported that 
cannabis led to improved seizure 
severity. 
 
- 15 patients reported that cannabis 
improved seizure frequency. 

None reported. Critical risk/ Very 
low 

Hamerle 
2014 9 

Self-report 
survey. 

310 adults (mean age = 44.7 (SD 
= 16.2); 44.8% male) with 

Cannabis sativa (no data 
regarding duration and dose). 

Not stated. Change in epilepsy 
symptoms. 

- Three of 63 (4.8%) patients who 
reported consuming cannabis after 

Worsening of seizures 
(11.1%) 

Serious risk/ Low 
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epilepsy of mixed syndromes. epilepsy was diagnosed reported a 
reduction in their epilepsy symptoms. 

Hess et al., 
2017 10 

Open-label 
interventio
n trial 

i) 12 children (mean age = 9; 
range 2-15; 41.7% male) with 
epilepsy with tuberous sclerosis 
complex.  

5-50mg/kg/day CBD divided 
into two daily oral doses, for up 
to 12-months.   

Yes Seizure frequency; 
quality of life; adverse 
events.  

- One patient (8.3%) achieved complete 
seizure freedom after 3-months of 
treatment, an effect which persisted for 
until 12-months.  
 
- Three patients (25%) achieved a 
greater than 50% reduction in seizures.  
 
- Improvements in cognition were also 
observed in 9 patients (75%), with 5 
patients (83.3%) whom had no 
behavioural difficulty at baseline also 
exhibiting improved behaviour.  

Drowsiness (25%) 
Ataxia (16.7%) 
Diarrhoea (16.7%)  
Agitation (16.7%)  
Poor sleep (16.7%) 
Irritability (16.7%) 
 
Serious:  
None experienced.  

Critical risk/ 
Moderate 

ii) 6 adults (mean age = 24.16; 
range 18-31; 50% male) with 
epilepsy with tuberous sclerosis 
complex.   

5-50mg/kg/day CBD divided 
into two daily oral doses, for up 
to 12-months.   

Yes Seizure frequency; 
quality of life; adverse 
events. 

- No patient achieved complete seizure 
freedom. 
 
- One patient (16.7%) achieved a 
greater than 50% reduction in seizures.  
 
- Improvements in cognition were also 
observed in 3 patients (50%), with 1 
patient (33.3%) whom had no 
behavioural difficulty at baseline also 
exhibiting improved behaviour. 
 

Drowsiness (83.3%) 
Ataxia (50%) 
Diarrhoea (33.3%) 
Agitation (16.7%) 
Confusion (16.7%) 
Behavioural difficulties 
(16.7%)  
 
Serious:  
None experienced. 

Total: 18 children and adults 
(age range 2 to 31) with 
epilepsy and tuberous sclerosis 
complex receiving adjunctive 
treatment in expanded access 
study 

5-50mg/kg/day CBD divided 
into two daily oral doses, for up 
to 12-months.   

Yes Seizure frequency; 
quality of life; 
withdrawals; adverse 
events. 

- Median weekly seizure rate decreased 
from 22 (IQR 14.8-57.4) to 13.3 (IQR 
5.1-22.1) after 3 months of treatment.  
 
- Only one patient (5.6%) achieved 
complete seizure freedom. 
 
- A total of 4 patients (22.2%) achieved 
a greater than 50% reduction in 
seizures.  
 
- Improvements in cognition were also 
observed in 12 patients (66.7%), with 6 
patients (66.7%) whom had no 
behavioural difficulty at baseline also 
exhibiting improved behaviour. 

Drowsiness (44.4%) 
Ataxia (27.8%) 
Diarrhoea (22.2%) 
Agitation (16.7%) 
Poor sleep (11.1%) 
Irritability (11.1%) 
 
Serious: 
None experienced 
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- Two patients (11.1%) withdrew from 
the study due to adverse events.  
 
 

Hussain et 
al., 2015 
[9] 
 
 
 
 
  
  

Parent-
report 
online 
survey 

i) 53 parents of children with 
infantile spasms and Lennox-
Gastaut syndrome 
(demographic details not 
provided based on epilepsy 
subtype).  

2.9-7.5mg/kg CBD, divided into 
two-three daily oral doses, for a 
median treatment length of ~30 
weeks (range 16-42 weeks).  

Not stated. Seizure frequency. - Seven patients (13.2%) achieved 
complete seizure freedom.  
 
- Forty-two patients (79.2%) were 
reported to achieve at least some 
improvement in their seizures.  

None reported. Critical risk/ Very 
low 

ii) 15 parents of children with 
Dravet syndrome (demographic 
details not provided based on 
epilepsy subtype).  

2.9-7.5mg/kg CBD, divided into 
two-three daily oral doses, for a 
median treatment length of ~30 
weeks (range 16-42 weeks). 

Not stated.  Seizure frequency. - Two patients (13.3%) achieved 
complete seizure freedom. 
 
- Nine patients (60%) were reported to 
achieve at least some improvement in 
their seizures.  

None reported.  

Total: 117 parents of children 
(median age = 6; interquartile 
range 3-10 years) with epilepsy 
of mixed syndromes.  

2.9-7.5mg/kg CBD, divided into 
two-three daily oral doses, for a 
median treatment length of ~30 
weeks (range 16-42 weeks). 

Not stated. Seizure frequency; 
discontinuation of anti-
epileptic drugs; adverse 
events.  

- Sixteen patients (13.7%) achieved 
complete seizure freedom. 
 
- A total of 100 patients (85.5%) were 
reported to achieve at least some 
improvement in their seizures.  
 
- Eighty-seven patients (74.4%) 
discontinued at least one anti-epileptic 
drug following treatment with CBD.  
 

Increased appetite (29.9%) 
Weight gain (29.1%) 
Drowsiness (12.8%) 
 
Serious: 
None reported 

Kramer 
2016 11 
 
 
 
   
 
  
 

Unclear 130 children and adults (range 
1-32 years) with epilepsy. 
  

2-27mg/kg/day of a 
cannabinoid (no further detail 
provided) for a period of more 
than 16 weeks. 

Not stated. Seizure frequency; 
quality of life; adverse 
events. 

- Seven (5.4%) patients achieved 
complete seizure freedom.  
 
- Fifty-seven (43.8%) reported a greater 
than 50% reduction in seizures 
frequency, whilst 20 patients (15.4%) 
reported a greater than 75% reduction 
in seizures.  
 
- A total of 38 (29.2%) patients 
withdrew from the study, 22 (16.9%) 
due to inefficiency, 7 (5.4%) due to 
inefficiency + adverse reactions, 8 
(6.2%) due to exacerbation of 
symptoms and 1 (<1%) due to adverse 
reactions. 

Somnolence (17.7%) 
Aggressiveness/irritability 
(10.8%)  
 
Serious: 
None reported.  

Moderate risk/Low 

Ladino et 
al., 2014 12 

Retrospect
ive chart 
review 

i) 11 adults with focal or 
generalised drug-resistant 
epilepsy  

2.05 ± 1.87 (0.5-8) g per day of 
cannabis.  
 

No Seizure frequency, 
intensity; quality of life. 

- All patients reported a reduction in 
seizure severity and reduction following 
cannabis use.  
 

None reported.  Critical risk/ Very 
low 
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- All patients similarly reported 
improvements in mood disorder and 
general well-being.  

ii) 7 adults with focal or 
generalised epilepsy (not drug-
resistant).  

2.05 ± 1.87 (0.5-8) g per day of 
cannabis.  
 

No Seizure frequency; 
quality of life. 

- All patients reported a reduction in 
seizure severity and reduction following 
cannabis use.  
 
- All patients similarly reported 
improvements in mood disorder and 
general well-being. 

None reported.  

18 adults (mean age = 30 (SD = 
7); range 19-50; 67% male) with 
either drug-resistant (n = 11) or 
not drug-resistant (n = 7) focal 
or generalised epilepsy.  

2.05 ± 1.87 (0.5-8) g per day of 
cannabis.  
 
 

No Seizure frequency; 
quality of life; adverse 
events.  

- All patients reported a reduction in 
seizure frequency following cannabis 
use. 
 
- All patients similarly reported 
improvements in mood disorder and 
general well-being. However, only 16 
patients (88.9%) reported 
improvements in sleep quality and 
appetite.  

None reported in > 10%. 

Lorenz, 
2004 [30]  

Case series  i) An 8-year-old boy with 
epilepsy brought on by 
neuronal ceroid lipofuscinosis 
(Jansky-Bielschowsky).  

0.07mg/kg dronabinol, given 
twice daily via a percutaneous 
gastroenterostomy tube, for a 
period of 21.7 weeks.  

Yes Seizure frequency; 
quality of life.  

- The authors judge it impossible to 
evaluate the effect of dronabinol on 
seizures due to the progression of the 
disease and significant changes to his 
anti-epileptic treatment.  
 
- During treatment, the boy’s mother 
claimed that he seemed more awake.  

None reported.  No information/ 
Very low 

ii) A 2-year-old girl with 
spasticity arising from 
mitochondriopathy.  

0.09mg/kg dronabinol, in two 
oral doses, given for an 
unknown period.  

Yes Seizure frequency; 
quality of life; adverse 
events.  

- Following dronabinol treatment, 
nodding spasms and tonic seizures were 
reported to have considerably 
improved.  
 
- The child’s parents reported that their 
child became: “more relaxed, more 
interested, more alert, more interested 
in her surrounding…” following 
treatment with dronabinol.  

Temporary increase in seizure 
severity (100%).  

iii) A 12-year-old girl with 
spasticity and seizures due to 
severe hypoxia (foetomaternal 
transfusion). 

0.07mg/kg dronabinol, in two 
oral doses, given for an 
unknown period.  

Yes Seizure frequency; 
quality of life; adverse 
events.  

- A noticeable reduction in the number 
of seizures was observed due to 
dronabinol treatment.  
 
- The child was reported to become: 
“…relaxed, less stiff, completely happy, 
open to everything.” following 
treatment with dronabinol.  
 
- Seizures were extreme but infrequent 

None reported.  
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(100%).  

iv) A 14-year-old girl with 
neuronal ceroid lipofuscinosis 
(Spielmeyer-Vogt variant). 

0.04mg/kg dronabinol, in two 
oral doses, given for an 
unknown period.  

Yes Seizure frequency; 
quality of life.  

- The total number of focal seizures that 
progressed to grand mal seizures was 
slightly lower following implementation 
of dronabinol treatment.  
 
- The authors report that: “During THC 
therapy, her gait improved considerably. 
The stiffness in the left leg 
lessened...There was another 
improvement to observe: The girl 
suddenly developed…Her concentration 
when playing also improved slightly." 

None reported.  

v) A 13-year-old boy with 
epileptic seizures of uncertain 
aetiology.  

0.14mg/kg dronabinol, in two 
oral doses, given for an 
unknown period.  

Yes Seizure frequency; 
quality of life.  

- No effect of dronabinol treatment was 
observed on epileptic seizures.  
 
- The child’s parents reported that he: 
“…has become awake, he speaks more, 
makes more eye contact, takes part in 
things more, is more alert…he’s more 
conscious of everything…” following 
initiation of dronabinol treatment. 

None reported.  

vi) A 14-year-old boy with 
idiopathic early infantile grand 
mal epilepsy. 

0.12mg/kg dronabinol, in two 
oral doses, given for an 
unknown period.  

Yes Seizure frequency; 
quality of life; adverse 
events.  

- The authors judge it impossible to 
evaluate the effect of dronabinol on 
seizures due to significant changes in 
anti-epileptic regimen.  
 
- The child’s: “Appetite, playfulness, and 
mood improved.” 

Slight restlessness (100%) 

Total: 6 children (mean age = 
10.5; range 2-14; 50% male) 
with epilepsy of mixed 
syndromes.  

0.04-14mg/kg dronabinol, in 
two daily doses, given for an 
unknown period.  

Yes Seizure frequency; 
quality of life; adverse 
events.  

- Four (66.7%) children showed 
improvement in their epileptic seizures.  
 
- In terms quality of life, all patients 
were reported to have showed some 
sort if improvement, including 
alertness, mood and even appetite.  

Temporary increase in seizure 
severity (16.7%) 
Slight restlessness (16.7%)  

Maa & Figi, 
2014 [31] 
 
 
  

Case study A 5-year-old-girl with Dravet 
syndrome. 

4mg/lb of a THC:CBD strain 
(“Charlotte’s Web”), taken 
orally each day, for 
approximately 86.9 weeks.  

No Seizure frequency; use 
of anti-epileptic 
medication; quality of 
life. 

- After 3-months of THC:CBD treatment, 
the patient was reported to have had a 
>90% reduction in generalised tonic-
clonic seizures. She was also taken off 
clobazam.  
 
- After 20-months of THC:CBD 
treatment, the patient is said to: 
“…sleeps soundly through the night, and 
her autistic behaviors (self-injury, 
aggressiveness, self-stimulating 
behavior, poor eye contact, and poor 

None reported. No information/ 
Very low 
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social interaction) have improved." 

Massot-
Tarrus 
201613 
 
 
 
 
  

Self-report 
survey. 

292 adults (190 with epilepsy 
and, 64 with psychogenic 
nonepileptic seizures (PNES), 26 
with both epilepsy and PNES, 
and 12 with other cause) with a 
mean age of 35 (range 27-40; 
42.8% male) 

1g per day of cannabis sativa for 
a mean treatment length of 7.5 
years (range 3.7-14 years). 

Not stated Prevalence of marijuana 
use in those with 
epilepsy; impact of use 
on seizures; quality of 
life (e.g. sleep and 
stress); adverse events. 

- Ninety-one of the 108 (84.3%) 
marijuana users with epilepsy perceived 
an overall improvement in their 
condition, compared to 30/41 (73.2%) 
in patients with PNES (p = 0.2). 
 
- In contrast, 21.3% of users with 
epilepsy said cannabis was ‘very 
effective’ for their condition. 
 
-  No statistically significant differences 
were observed between those with 
epilepsy and PNES in terms of stress 
reduction (84.9% vs. 88%; p = 1), sleep 
improvement (77.3% vs. 88%; p = 0.2), 
and improved memory/concentration 
(32% and 28%; p = 0.7).  

Impaired memory and 
concentration (16.7%)
  

Critical risk/Low 

Mortati et 
al., 2007 
[32] 
 
 
 
 
 
  

Case study A 45-year old man with cerebral 
palsy and partial epilepsy.  

Smoked cannabis sativa (of 
unknown dose) for 78 weeks.  

No Seizure frequency.  - After beginning to smoke cannabis, 
the patient reported a reduction in 
daytime partial seizures, tonic-clonic 
seizures, and nocturnal seizures.  

None reported. No information/ 
Very low 

NCT02324
673 201714 
  

Open-label 
study 
  
 

i) 20 children (mean age (SD) = 
7.5 (5.32); 50% male) with 
epilepsy of mixed syndromes.  
 

10 mg/kg/day, divided into two 
doses, for 10 days. 

Yes Pharmacokinetics; 
seizure frequency; 
quality of life; adverse 
events. 

- Mean (SD) change from baseline 
number of tonic seizures was -0.8 (-
1.55) and -0.2 (0.98) for atonic seizures.  
 
- Mean (SD) change from baseline 
global impression of change for 
parent/caregivers was 2.1 (1.02), whilst 
for investigators it was 2.7 (0.92). 
 
- Mean (SD) change from baseline 
global impression of severity for 
parents/caregivers was -1.7 (2.08), 
compared to -1.1. (1.27) for 
investigators. 

Somnolence (15%) 
Vomiting (10%) 
Decreased appetite (10%) 

Critical 
risk/Moderate 

ii) 20 children (mean age (SD) = 
7.7 (5.17); 65% male) with 
epilepsy of mixed syndromes. 
  
    
 
  

20mg/kg/day, divided into two 
doses, for 10 days. 

Yes Pharmacokinetics; 
seizure frequency; 
quality of life; adverse 
events. 

Mean (SD) change from baseline 
number of tonic seizures was -0.8 (-
1.59) and -0.1 (0.28) for atonic seizures. 
  
- Mean (SD) change from baseline 
global impression of change for 
parent/caregivers was 2.4 (0.82), whilst 

Somnolence (15%) 
Diarrhoea (10%) 
 
Serious: 
Vascular disorders 
(thromophlebitis) (5%) 
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Study Design Sample Treatment Pharmaceutical 
grade 

Outcomes measured Results Adverse events and serious 
adverse events 

Bias assessmenta/ 
GRADE quality 

 for investigators it was 2.5 (0.94). 
 
- Mean (SD) change from baseline 
global impression of severity for 
parents/caregivers was -2.2 (2.04), 
compared to -0.7 (1.15) for 
investigators. 

iii) 21 children (mean age (SD) = 
7.8 (5.39); 47.6% male) with 
epilepsy of mixed syndromes. 
   
  
 

40mg/kg/day, divided into two 
doses, for 10 days.  

Yes Pharmacokinetics; 
seizure frequency; 
quality of life; adverse 
events.  

- Mean (SD) change from baseline 
number of tonic seizures was -2.9 (7.69) 
and 0 (0) for atonic seizures.  
 
- Mean (SD) change from baseline 
global impression of change for 
parent/caregivers was 2.3 (1.15), whilst 
for investigators it was 2.5 (0.91). 
 
- Mean (SD) change from baseline 
global impression of severity for 
parents/caregivers was -1.8 (1.64), 
compared to -0.7 (1.23) for 
investigators. 

Diarrhoea (33.3%) 
Somnolence (33.3%) 
 
Serious: 
Respiratory, thoracic and 
mediastinal disorders 
(aponea) (4.8%). 
Skin and subcutaneous tissue 
disorders (drug eruption) 
(4.8%). 

Pelliccia 
200515 
 
 
 
 
  
 
  

Open-label 
study 

18 children with drug-resistant 
Lennox-Gastaut syndrome. 

2.5% CBD solution. Not stated Seizure frequency, 
intensity; quality of life. 

- A young girl (11-years old) received 20 
drops daily and her epileptic seizures 
decreased in both frequency and 
intensity.  Her awareness, postural tone 
and speaking ability also improved.  
 
- An adolescent boy (17-years old) 
received 30 drop daily and displayed an 
improvement in attention and 
behaviour.  
 
- No data provided for the remaining 16 
children. 

None reported. Serious risk/Very 
low 

Porter & 
Jacobson 
2013 [35] 
 
 
 
 
  
 
 

Parent 
online self-
report 
survey. 

i) A 7-year-old girl with Lennox-
Gastaut syndrome.  

CBD for more than a year (no 
data regarding dose).  

Not stated Seizure frequency.  - The girl’s seizures decreased from 
>100 per day to 8-10 per day. That is, 
she achieved a greater than 50% 
reduction in seizures.  

None reported.  No information/ 
Very low 
 

ii) 12 children (range 2-16 years) 
with Dravet syndrome.  

1-14mg/kg/day of oral CBD for 
an unknown length of time.  

Not stated Seizure frequency. - Two (16.7%) patients achieved 
approximately a 25% reduction in 
seizures, whereas 8 (66.7%) achieved a 
greater than 50% reduction in seizures.  

None reported.  

iii) 4 children with Doose 
syndrome.  

<0.5-13mg/kg/day of oral CBD 
for an unknown length of time.  

Not stated Seizure frequency.  - Three (75%) patients achieved a 
greater than 50% reduction in seizures.  

None reported.  

Total: 19 children (range 2-16 
years) with epilepsy of mixed 
syndromes.  

<0.5-28mg/kg/day of oral CBD 
for 2-weeks to over a year.   

Not stated Seizure frequency; 
quality of life; adverse 
events/  

- Two children (10.5%) were reported to 
have achieved complete seizure 
freedom by their parents after 4-

Common: 
Drowsiness (36.8%) 
Fatigue (10.5%) 
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Study Design Sample Treatment Pharmaceutical 
grade 

Outcomes measured Results Adverse events and serious 
adverse events 

Bias assessmenta/ 
GRADE quality 

months of treatment with CBD.  
 
- Three patients (15.8%) were reported 
to have achieved roughly a 25% 
reduction in seizures, whilst 13 patients 
(68.4%) were reported to have achieved 
a greater than 50% reduction in their 
seizures by their parents.  
- In terms of effects on quality of life, 15 
children (78.9%) were reported to show 
improved mood, 14 (73.7%) showed 
improved alertness, 13 (68.4%) showed 
improved sleep, and 6 (31.6%) showed 
decreased self-stimulation.  

Press et 
al., 2015 16 

Retrospect
ive chart 
review; 
parent 
report 

i) 3 children with Doose 
syndrome. 

Patients received either CBD, 
CBD + other oral cannabinoid 
extract, Tetrahydrocannabinolic 
acid, or other cannabinoid 
(information regarding dose and 
duration not provided based on 
epilepsy subtype). 

Not stated Seizure frequency. - None of the patients reported a 
greater than 50% reduction in seizures.  

None reported.  Serious risk/ Low 

ii) 13 children with Dravet 
syndrome.  

Patients received either CBD, 
CBD + other oral cannabinoid 
extract, Tetrahydrocannabinolic 
acid, or other cannabinoid 
(information regarding dose and 
duration not provided based on 
epilepsy subtype). 

Not stated Seizure frequency.  - Three patients (23.1%) achieved a 
greater than 50% reduction in seizures.  

None reported.  

iii) 9 children with Lennox-
Gastaut syndrome.  

Patients received either CBD, 
CBD + other oral cannabinoid 
extract, Tetrahydrocannabinolic 
acid, or other cannabinoid 
(information regarding dose and 
duration not provided based on 
epilepsy subtype). 

Not stated Seizure frequency.  - Eight patients (88.9%) achieved a 
greater than 50% reduction in seizures.  

None reported.  

Total: 75 children (mean age = 
7.3; range 0.5-18.25; 45.3% 
male), who were using oral 
cannabis extracts, with epilepsy 
of mixed syndromes. 

Patients received either CBD-
only (69.3%); CBD + other oral 
cannabinoid extract (10.7%); 
THCA-only (6.7%); or ‘other’ 
(13.3%) (dosages not reported) 
for a mean of 24 weeks (range 
4-104 week).  
  

Not stated Seizure frequency; 
quality of life; adverse 
events.  

- Two patients (2.7%) achieved 
complete seizure freedom.  
 
- Forty-three patients (57.3%) reported 
at least some improvement in seizures, 
with 25 (33.3%) achieving a greater than 
50% reduction in seizures.  
 
- In terms of quality of life, 25 (33.3%) 
patients showed improved alertness, 8 
(10.7%) patients had improved 
language, 8 (10.7%) had improved 
motor skills and 5 (6.7%) showed 

Worsening of seizures 
(13.3%) 
Somnolence (12%) 
Gastrointestinal symptoms 
(10.7%) 



26 

 

Study Design Sample Treatment Pharmaceutical 
grade 

Outcomes measured Results Adverse events and serious 
adverse events 

Bias assessmenta/ 
GRADE quality 

improved sleep.  
 
- A total of 11 patients (14.7%) 
withdrew from the study.  

Rosemergy 
201617 
  

Case study An 18-year old male with new-
onset refractory status 
epilepticus (NORSE syndrome). 

2.5-24mg/kg/day of a hemp-
based plant extract (Elixinol) 
across a 2-week treatment 
period. 

Yes Seizure frequency - The use of CBD whole plant extract 
had no impact on seizures. 

None reported. Critical risk/Very 
low 

Rosenberg 
201718 
 
 
 
  

Prospectiv
e, open-
label 
extended 
access 
program 

48 children and adults (median 
age = 11.7; range 3.1-27.2; 48% 
male) with epilepsy of mixed 
syndromes. 

2-50mg/kg/day of CBD, divided 
into two daily doses, across a 
12-week treatment period. 

Yes Seizure frequency; 
quality of life; adverse 
events. 

- The median baseline monthly motor 
seizure frequency was 27.5 (IQR = 12.0–
89.0). This decreased to a median of 
13.9 (IQR = 5.2–46.4) after the 12-week 
CBD treatment (median percentage 
change = -39.4% (IRQ = -69.6 to -12.0%; 
Z = -3.8, p < 0.001). 
 
- Twenty patients (41.7%) achieved a 
greater than 50% reduction in seizure 
frequency.  
 
- Scores on the QOLCE (measure of QoL) 
showed a mean change from baseline 
of 8.1 ± 9.9 (p < 0.001).   
 

Somnolence, drowsiness or 
fatigue (58.3%) 
Psychiatric (20.8%)   

Critical 
risk/Moderate 

Saade & 
Joshi, 2015 
[33] 
 
  

Case study A 10-month old boy with 
malignant migrating partial 
seizures. 

25mg/kg/day of pure CBD, 
divided into two daily doses, for 
a treatment period of 26 weeks.  

Yes Seizure frequency; 
quality of life.  

- After 6-months of treatment, the 
patient’s seizures decreased from 10-20 
per day to approximately 5 per week.  
 
- Thus, the patient achieved a greater 
than 50% reduction in seizures.  
 
- The child also showed improved 
alertness and movement.   

None reported. Critical risk/ Very 
low 

Sulak et 
al., 2017a 
19 

Retrospect
ive chart 
review 

272 children and adults (47 
from Washington and 225 from 
California; range 2-46 years) 
with epilepsy of mixed 
syndromes.  

1-9mg/kg/day CBD given for at 
least 12-weeks and up to 130-
weeks.  

Not stated Seizure frequency; use 
of anti-epileptic drugs; 
quality of life; 
withdrawals; adverse 
events.  

- Twenty-six patients (10%) achieved 
complete seizure freedom. 
 
- Twenty-nine patients (15%) achieved a 
1-25% reduction in seizures, 60 (18%) 
achieved a 26-50% reduction, 45 (17%) 
achieved a 51-75% reduction in 
seizures, and 75 (28%) experienced a 
76-99% reduction in seizures.  
 
- Twenty-nine of the 225 (12.9%) 
patients from California achieved a 
reduction in seizure severity and/or 
duration. 
 

Somnolence (19.1%) 
Appetite loss (14.9%) 
Fatigue (14.9%) 
 
Serious: 
None reported. 
 
 
 
 
 
 
 
 
 

No information/ 
Low 
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Bias assessmenta/ 
GRADE quality 

- Similarly, 81/225 patients (36%) 
reduced the number of anti-epileptic 
drugs used following CBD initiation.  
 
- Ten patients withdrew due to 
ineffectiveness.   

Note that adverse events are 
only reported for the 
Washington cohort (i.e. 
denominator is 47). 

Sulak et 
al., 2017b19 

Case series i) A 4-year-old girl with Dravet 
syndrome.  

0.08 CBD; 0.02 THCAmg/kg/day 
given for 34 weeks.  

Not stated Seizure frequency. - The patient achieved complete 
freedom of complex partial seizures. 
 
- She also achieved a greater than 50% 
reduction in generalised tonic-clonic 
seizures.  

None reported.  Serious risk/Very 
low 

ii) A 1.7-year-old girl with 
tuberous sclerosis complex.  

0.4mg/kg/day of 
CBD:CBDA:THC:THCA:THCV 
(ratio was 0:7:1:6:1) given for 
34 weeks.  
 

Not stated Seizure frequency, 
duration.  

- The patient was reported to have: 
"…experienced a decrease of 
dyscognitive seizures from several per 
day to an average once weekly, and a 
decrease of focal seizures from several 
per day to approximately one per 
month." 
 
- In terms of seizure duration: “The 
mother also reported shorter seizure 
duration…” 

None reported.  

iii) A 10-year-old boy with 
epilepsy of unknown aetiology.  

2.2mg/kg/day THCA given for 
approximately 12 weeks.  
 

Not stated Seizure frequency, 
duration.  

- After 3-months treatment, the child’s 
parents reported that seizure frequency 
had decreased by approximately 40%, 
and that seizure duration had similarly 
decreased.  

None reported.  

iv) An 11-year-old girl with 
complex genetic epilepsy.  

The patient had used several 
cannabinoid formulations:  
 
- 0.05mg/kg/day CBD 
- 1mg/kg/day THC 
- 2mg/kg/day THCA  

Not stated Seizure frequency; 
quality of life.  

- The initial dose of CBD was reported to 
improve cognition. 
 
- The patient achieved complete seizure 
freedom following the use of 
1mg/kg/day THC which was maintained 
for 4-days.  
 
- 2mg/kg/day THCA produced a greater 
than 50% reduction seizures.  

None reported.  

Total: 4 children (mean age = 
6.7; range 1.7- 11; 25% male) 
with epilepsy of mixed 
syndromes.  

Variable doses of various 
cannabinoid formulations.  

Not stated  - Two patients (50%) achieved complete 
seizure freedom. 
 
- All patients were found to achieve 
some improve in seizures, with 2 
patients (50%) achieving a greater than 
50% reduction in seizures.  
 
- Two patients (50%) were showed to 
have decreased seizure duration.  

None reported 
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Suraev 
201720 

Online 
survey 

i) 389 children (Age: 0-5 (n = 
91); 6-12 (n = 192); 13-17 (n = 
106)) with epilepsy of mixed 
syndromes.  

Medical cannabis (unknown 
dose) across a mean treatment 
period of 68 weeks (SD = 68). 

Not stated Self- or parent-rated 
cannabis products as 
successfully managing 
seizures; reduction in 
use of anti-epileptic 
drugs. 

 - Thirty-six (70.6%) of respondents 
currently using or having previously 
used cannabis products to treat 
epilepsy rated (either themselves or by 
a parent) cannabis products as 
successfully managing their seizures.  
 
- Seizures decreased from a mean of 
12.8 (SD = 16.7) per month at baseline 
to 2.5 (73.2) per month after cannabis 
treatment.  
 
- A total of 26 (51%) of current or 
previous cannabis users reported 
reduced anti-epileptic drugs used 
following cannabinoid treatment. 

None reported.  Critical risk/Low 

ii) 587 adults (Age: 18-24 (n = 
119); 25-64 (n = 448); 65+ (n = 
20)) with epilepsy of mixed 
syndromes.  

Medical cannabis (unknown 
dose) across a mean treatment 
period of 207 weeks (SD = 509).  

Not stated Self- or parent-rated 
cannabis products as 
successfully managing 
seizures; reduction in 
use of anti-epileptic 
drugs. 

- Seventy-seven (89.5%) of respondents 
currently using or having previously 
used cannabis products to treat 
epilepsy rated (either themselves or by 
a parent) cannabis products as 
successfully managing their seizures.  
 
- Seizures decreased from a mean of 
52.9 (SD = 90.48) per month at baseline 
to 3.68 (8.7) per month after cannabis 
treatment.  
 
- A total of 41 (47.7%) of current or 
previous cannabis users reported 
reduced anti-epileptic drugs used 
following cannabinoid treatment. 

None reported.  

976 children and adults (Age: 0-
5 (n = 91); 6-12 (n = 192); 13-17 
(n = 106);18-24 (n = 119); 25-64 
(n = 448); 65+ (n = 20)) with 
mixed epilepsy syndromes. 

Medical cannabis (of an 
unknown dose) for a treatment 
length of approximately 68 
weeks for children and 207 
weeks for adults. 

 Self- or parent-rated 
cannabis products as 
successfully managing 
seizures; reduction in 
use of anti-epileptic 
drugs. 

- 113 (82.5%) of respondents currently 
using or having previously used 
cannabis products to treat epilepsy 
rated (either themselves or by a parent) 
cannabis products as successfully 
managing their seizures.  
 
- A total of 67 (48.9%) of current or 
previous cannabis users reported 
reduced anti-epileptic drugs used 
following cannabinoid treatment. 

None reported. 

Treat 
201721 

Retrospect
ive chart 
review 

i) 17 children with Dravet 
syndrome.  

Oral cannabis extracts (no data 
regarding duration and dose). 

Not stated Seizure frequency. - One patients (5.9%) achieved a greater 
than 50% reduction in seizures.  

None reported.  Critical 
risk/Moderate 
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adverse events 
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ii) 8 children with Doose 
syndrome.  

Oral cannabis extracts (no data 
regarding duration and dose). 

Not stated Seizure frequency.  - Two patients (25%) achieved a greater 
than 50% reduction in seizures.  

None reported.  

iii) 19 children with Lennox-
Gastaut syndrome.  

Oral cannabis extracts (no data 
regarding duration and dose). 

Not stated Seizure frequency.  - Eleven patients (57.9%) achieved a 
greater than 50% reduction in seizures. 
Lennox-Gastaut syndrome was the only 
syndrome type found to be associated 
with a significantly higher proportion of 
responders, in comparison to the entire 
cohort (p < 0.05).  

None reported.  

119 children and adolescents 
(mean age = 7.5; range 0.6-18) 
with epilepsy of mixed 
syndromes.   
 
 

Oral cannabis extracts (no data 
regarding duration and dose). 

Not stated  Seizure frequency; 
quality of life; adverse 
events. 

- Fifty-eight (48.7%) patients reported 
some improvement, whilst 29 (24.4%) 
achieved a greater than 50% reduction 
in seizures. 
 
- In terms of QoL, 46 (38.7%) showed 
improved behaviour/alertness, 9 (7.6%) 
showed improved motor skills, and 8 
(6.7%) had improved sleep.  
 
- There was a total of 84 withdrawals 
(70.6%), 13 of which were due to 
adverse events.  

Note that occurred in more 
than 10% of the sample. 

Tzadok et 
al, 2016 
[38] 
 
  
 
 

Retrospect
ive study 

74 children and adolescents (1-
18 years) with intractable 
childhood epilepsy.  

1-20mg/kg/day CBD:THC (ratio 
20:1) taken orally, for a median 
of 22 weeks (range 12-52).  

Not stated  Seizure frequency; 
quality of life; 
withdrawals; adverse 
events.   

- Sixty-six patients (89.2%) were 
reported to have achieved some 
improvement in seizure frequency. 
Specifically, 19 patients (25.7%) 
achieved a <25% reduction in seizures, 9 
(12.2%) achieved a 25-50% reduction, 
25 (33.8%) achieved a 50-75% 
reduction, 13 (17.6%) achieved a 75-
100% reduction, and 1 patients 
achieved complete seizure freedom. 
 
- In terms of QoL, 25 patients (33.8%) 
showed improved behaviour and 
alertness, 11 (14.9%) patients showed 
improved language, communication or 
motor skills, whilst 8 (10.8%) reported 
improved sleep.  
 
- A total of 5 (6.8%) patients withdrew 
due to adverse events.  

Somnolence/fatigue (21.6%) 
Seizure aggravation (17.6%) 
 
 
 
 
 
 
Serious: 
None reported  

Serious risk/ Low 

NB Studies are presented in alphabetical order; adverse events are reported for participants receiving cannabinoids and experienced by more than 10% of sample 
a Bias assessment based on ROBINS-I risk of bias for non-randomised studies 
b Poster presentation or poster abstract 
 



30 

 

 
 
6.2.2. Non-RCT study risk of bias assessment 
 

 
Figure A3. Review authors’ judgements about each risk of bias item presented as percentages across all included studies.  
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Supplementary Materials 7. Meta-analyses – randomised trials 

7.1 50% seizure reduction 
 

 
Figure A4. Relative risk of achieving 50% or greater reduction in seizures for randomised controlled trials.  
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7.1.1 Subgroup analysis: epilepsy type  

 
Figure A5. Relative risk of achieving a 50% or greater reduction in seizures in randomised controlled trials, 
by epilepsy type  
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7.1.2 Subgroup analysis: age 
 

 
Figure A6. Relative risk of achieving 50% or greater reduction in seizures in randomised controlled trials, by 
age 
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7.1.3 Subgroup analysis: risk of bias 

 

 
Figure A7. Relative risk of achieving a 50% or greater reduction in seizures in randomised controlled trials, 
by overall risk of bias 
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7.2. Complete seizure freedom 
  

 
Figure A8. Relative risk of complete seizure freedom in randomised controlled trials  
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7.2.1 Subgroup analysis: epilepsy type 

Figure A9. Relative risk of achieving complete seizure freedom in randomised controlled trials, by epilepsy 
type 
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7.2.2 Subgroup analysis: age  
 

 
Figure A10. Relative risk of achieving complete seizure freedom in randomised controlled trials, by sample 
age  
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7.2.3 Subgroup analysis: risk of bias 

 
Figure A11. Relative risk of complete seizure freedom in randomised controlled trials, by overall risk of bias 
rating.  
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7.3. Quality of life 
 

 
Figure A12. Relative risk of overall improvement (improved versus not improved) as measured by the 
patient global impression of change tool, for randomised controlled trials. Values >1 indicate greater 
likelihood of improvement.  
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7.3.1 Subgroup- analysis: epilepsy type 

 
Figure A13. Relative risk of overall improvement (improved versus not improved) as measured by the 
patient global impression of change tool, for randomised controlled trials, by epilepsy type. Values >1 
indicate greater likelihood of improvement.  
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7.3.2 Subgroup analysis: age  

 
Figure A14. Relative risk of overall improvement (improved versus not improved) as measured by the 
patient global impression of change tool, for randomised controlled trials, by sample age. Values >1 
indicate greater likelihood of improvement.   
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7.3.3 Subgroup analysis: risk of bias 

 
Figure A15. Relative risk of overall improvement (improved versus not improved) as measured by the 
patient global impression of change tool, for randomised controlled trials, by study risk of bias. Values >1 
indicate greater likelihood of improvement.   
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7.4. Withdrawals 

 
Figure A16. Relative risk of withdrawing from the study for any reason, for randomised controlled trials. 
Values > 1 indicate greater likelihood of study withdrawal.  
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7.4.1 Subgroup analysis: epilepsy type 

 
Figure A17. Relative risk of withdrawing from the study for any reason for randomised controlled trials, by 
epilepsy type.  
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7.4.2 Subgroup analysis: sample age 

 
Figure A18. Relative risk of withdrawing from the study for any reason for randomised controlled trials, by 
sample age.  
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7.4.3 Subgroup analysis: risk of bias 

 
Figure A19. Relative risk of withdrawing from the study for any reason in randomised controlled trials, by 
study risk of bias.  
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7.4.4 Withdrawals due to adverse events 

 
Figure A20. Relative risk of withdrawing from the study due to adverse events in randomised controlled 
trials. Values > 1 indicate greater likelihood of study withdrawal.   
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7.4.5 Subgroup analysis: epilepsy type 

 
Figure A21. Relative risk of withdrawing from the study due to adverse events in randomised controlled 
trials, by epilepsy type.  
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7.4.6 Subgroup analysis: age 

 
Figure A22. Relative risk of withdrawing from the study due to adverse events in randomised controlled 
trials, by participant age.  
  

.

.

Overall  (I-squared = 0.0%, p = 0.600)

Subtotal  (I-squared = .%, p = .)

Subtotal  (I-squared = 0.0%, p = 0.437)

GW Pharmaceuticals

GW Pharmaceuticals

Study

2017 (ii)

Devinsky 2017

ID

2017 (i)

Pediatric

Pediatric and adult

4.87 (1.10, 21.68)

7.74 (1.00, 59.97)

2.88 (0.33, 25.53)

1.04 (0.04, 30.34)

6.00 (0.34, 104.62)

7.74 (1.00, 59.97)

RR (95% CI)

15/210

8/61

7/149

1/73

6/76

Events,

8/61

Treatment

2/135

1/59

1/76

.5/38

.5/38

Events,

1/59

Control

100.00

53.14

46.86

19.60

27.27

%

53.14

Weight

4.87 (1.10, 21.68)

7.74 (1.00, 59.97)

2.88 (0.33, 25.53)

1.04 (0.04, 30.34)

6.00 (0.34, 104.62)

7.74 (1.00, 59.97)

RR (95% CI)

15/210

8/61

7/149

1/73

6/76

Events,

8/61

Treatment

Favours experimental  Favours control 

1.00956 1 105



50 

 

8.4.7 Subgroup analysis: risk of bias 

 
Figure A23. Relative risk of withdrawing from the study due to adverse events in randomised controlled 
trials, by study risk of bias.  
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7.5. Adverse events 

 
Figure A24. Relative risk of experiencing any type of adverse event in randomised controlled trials.  
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7.5.1 Subgroup analysis: epilepsy type 

 
Figure A25. Relative risk of experiencing any type of adverse event in randomised controlled trials, by 
epilepsy type.  
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7.5.2 Subgroup analysis: age 

 
Figure A26. Relative risk of experiencing any type of adverse event in randomised controlled trials, by 
sample age. 
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7.5.3 Subgroup analysis: risk of bias 

 
Figure A27. Relative risk of experiencing any type of adverse event in randomised controlled trials, by study 
risk of bias. 
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7.5.4 Subgroup-analysis: Specific adverse events 

 
Figure A28. Relative risk of experiencing specific adverse events in randomised controlled trials, by adverse 
event type.  
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7.6. Serious adverse events 

Figure A29. Relative risk of experiencing any serious adverse event in randomised controlled trials.  
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7.6.1 Subgroup analysis: epilepsy type  

 
Figure A30. Relative risk of experiencing a serious adverse event in randomised controlled trials, by 
epilepsy type.   
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7.6.2 Subgroup analysis: age 

 
Figure A31. Relative risk of experiencing a serious adverse event in randomised controlled trials, by sample 
age.   
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7.6.3 Subgroup analysis: risk of bias  

 
Figure A32. Relative risk of experiencing a serious adverse event in randomised controlled trials, by study 
risk of bias rating.   
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7.6.4 Subgroup analysis: Specific serious adverse events 

 
Figure A33. Relative risk of experiencing specific adverse events in randomised controlled trials.  
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7.6.5 Treatment-related serious adverse events 

 
Figure A34. Relative risk of experiencing a treatment-related adverse event in randomised controlled trials.  
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Supplementary Materials 8. Meta-analysis of pooled proportions – non-randomised 

studies 

8.1. 50% reduction in seizures 

 
Figure B1. Proportion of participants in observational studies with no comparison group who achieved a 
50% reduction in seizures 
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8.1.1 Subgroup analysis: epilepsy type 

 
Figure B2. Proportion of participants achieving a 50% or greater reduction in seizures in observational 
studies with no comparison group, by epilepsy type 
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8.1.2 Subgroup analysis: age 

 
Figure B3. Proportion of participants achieving a 50% or greater reduction in seizures in observational 
studies with no comparison group, by sample age 
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8.1.2a Subgroup analysis: age categories dichotomised 

Figure B4. Proportion of participants achieving a 50% or greater reduction in seizures in observational 
studies with no comparison group, by sample age, dichotomised into paediatric versus adult only or mixed 
adult and paediatric samples.   
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8.2.3 Subgroup analysis: risk of bias  

 
Figure B5. Proportion of participants reporting 50% or greater reduction in seizures in observational 
studies with no comparison group, by risk of bias  
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8.2. Complete seizure freedom 
 

 
Figure B6. Percentage of participants achieving complete seizure freedom in observational studies with no 
comparison group.  
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8.2.1 Subgroup analysis: epilepsy type 

 
Figure B7. Proportion of participants reporting complete seizure freedom in observational studies with no 
comparison group, by epilepsy type.  
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8.2.2 Subgroup-analysis: age group 

 
Figure B8. Proportion of participants reporting complete seizure freedom in observational studies with no 
comparison group, by age.  
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8.2.2a Subgroup analysis: age group dichotomised  

 
Figure B9. Proportion of participants achieving complete seizure freedom in observational studies with no 
comparison group, by sample age dichotomised into paediatric versus adult or mixed adult and paediatric 
samples.   
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8.2.3 Subgroup analysis: Risk of bias 

 
Figure B10. Proportion of participants achieving complete seizure freedom in observational studies with no 
comparison group, by risk of bias.  
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8.3. Quality of life measures 

 
Figure B11. Percentage of participants reporting improvement in quality of life indicators in observational 
studies with no comparison group.  
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8.3.1 Subgroup analysis: epilepsy type 

 
Figure B12. Percentage of participants reporting improvement in quality of life indicators in observational 
studies with no comparison group, by epilepsy type.  
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8.3.2 Subgroup analysis: sample age 

 
Figure B13. Percentage of participants reporting improvement in quality of life indicators in observational 
studies with no comparison group, by sample age.  
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8.3.3 Subgroup analysis: risk of bias  

 
Figure B14. Percentage of participants reporting improvement in quality of life indicators in observational 
studies with no comparison group, by study risk of bias rating.   
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8.4. Withdrawals 

 
Figure B15. Percentage of participants withdrawing from the study for any reason, in observational studies 
with no comparison group.  
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8.4.1 Subgroup analysis: epilepsy type 

 
Figure B16. Percentage of participants withdrawing from the study for any reason, in observational studies 
with no comparison group, by epilepsy type.  
  

Heterogeneity between groups: p = .

Overall  (I^2 = 98.0%, p = 0.0);

Study

Epilepsy - mixed syndromes

Devinsky 2016

Treat 2017

Press 2015

Subtotal  (I^2 = 98.0%, p = 0.0)

Kramer 2016

28.0 (5.2, 59.5)

ES (95% CI)

6.8 (3.8, 11.7)

70.6 (61.9, 78.0)

14.7 (8.4, 24.4)

28.0 (5.2, 59.5)

29.2 (22.1, 37.6)

100.00

Weight

25.16

25.03

24.75

100.00

25.07

%

Events

11

84

11

38

Total

162

119

75

130

28.0 (5.2, 59.5)

ES (95% CI)

6.8 (3.8, 11.7)

70.6 (61.9, 78.0)

14.7 (8.4, 24.4)

28.0 (5.2, 59.5)

29.2 (22.1, 37.6)

100.00

Weight

25.16

25.03

24.75

100.00

25.07

%

  
0 25 50 75 100

Percentage withdrawing from the study for any reason



78 

 

8.4.1 Subgroup analysis: age  

 
Figure B17. Percentage of participants withdrawing from the study for any reason, in observational studies 
with no comparison group, by sample age.  
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8.4.2 Subgroup analysis: risk of bias 

 
Figure B18. Percentage of participants withdrawing from the study for any reason, in observational studies 
with no comparison group, by study risk of bias.  
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8.4.3 Withdrawals due to adverse events 

 
Figure B19. Percentage of participants withdrawing from the study due to adverse events, in observational 
studies with no comparison group.   
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8.4.4 Subgroup analysis: epilepsy type  

 
Figure B20. Percentage of participants withdrawing from the study due to adverse events, in observational 
studies with no comparison group, by epilepsy type.   
  

Heterogeneity between groups: p = 0.212

Overall  (I^2 = 72.3%, p = 0.0);

Epilepsy - mixed syndromes

Hess 2017

Subtotal  (I^2 = 75.5%, p = 0.0)

Study

Kramer 2016

Pelliccia 2005

Tuberous sclerosis complex

Treat 2017

Tzadok 2016

Devinsky 2016

4.1 (0.9, 8.8)

11.1 (3.1, 32.8)

3.7 (0.7, 8.4)

ES (95% CI)

0.8 (0.1, 4.2)

0.0 (0.0, 17.6)

10.9 (6.5, 17.8)

6.8 (2.9, 14.9)

3.1 (1.3, 7.0)

100.00

9.62

%

90.38

Weight

20.73

9.62

20.37

18.13

21.54

2

Events

1

0

13

5

5

18

Total

130

18

119

74

162

4.1 (0.9, 8.8)

11.1 (3.1, 32.8)

3.7 (0.7, 8.4)

ES (95% CI)

0.8 (0.1, 4.2)

0.0 (0.0, 17.6)

10.9 (6.5, 17.8)

6.8 (2.9, 14.9)

3.1 (1.3, 7.0)

100.00

9.62

%

90.38

Weight

20.73

9.62

20.37

18.13

21.54

  
0 25 50 75 100

Percentage reporting withdrawal from study due to adverse events



82 

 

8.4.5 Subgroup analysis: age  

 
Figure B21. Percentage of participants withdrawing from the study due to adverse events, in observational 
studies with no comparison group, by sample age.   
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8.4.6 Subgroup analysis: risk of bias  

Figure B22. Percentage of participants withdrawing from the study due to adverse events, in observational 
studies with no comparison group, by risk of bias .  
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8.5. Adverse events 

 
Figure B23. Percentage of participants reporting any adverse event in observational studies with no 
comparison group.  
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8.5.1 Subgroup analysis: epilepsy type 

 
Figure B24. Percentage of participants reporting any adverse event in observational studies with no 
comparison group, by epilepsy type.  
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8.5.2 Subgroup analysis: age 

 
Figure B25. Percentage of participants reporting any adverse event in observational studies with no 
comparison group, by sample age.   
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8.5.3 Subgroup analysis: risk of bias 

 
Figure B26. Percentage of participants reporting any adverse event in observational studies with no 
comparison group, by study risk of bias.   

Heterogeneity between groups: p = 0.001

Overall  (I^2 = 94.4%, p = 0.0);
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8.5.4 Subgroup analysis: Specific adverse events 

 
Figure B27. Percentage of participants reporting specific adverse events in observational studies with no 
comparison group, by adverse event type.   

Heterogeneity between groups: p = 0.000
Overall  (I^2 = 80.4%, p = 0.0);

Change in appetite

Devinsky 2016(i)

NCT02324673 (ii)

Kramer 2016

NCT02324673 (iii)

GI Symptoms

Sulak 2017a (iii)

Sulak 2017a (iii)

Insomnia

NCT02324673 (ii)

NCT02324673 (ii)

Vomiting

NCT02324673 (iii)

Abati 2015

Subtotal  (I^2 = .%, p = .)

Ataxia

Devinsky 2016(i)

Hussain 2015

Chez 2015(v)

NCT02324673 (ii)

NCT02324673 (i)
NCT02324673 (ii)

Subtotal  (I^2 = 67.8%, p = 0.0)

Treat 2017(iv)

Porter 2013

NCT02324673 (i)

Kramer 2016

NCT02324673 (iii)

Abati 2015

Hussain 2015

Rosenberg 2017

NCT02324673 (ii)

Respiratory tract symptoms

Lethargy

NCT02324673 (iii)

Subtotal  (I^2 = .%, p = .)

Subtotal  (I^2 = 79.9%, p = 0.0)

Subtotal  (I^2 = 0.0%, p = 0.7)

Hussain 2015

Convulsion

Hess 2017(i)

Kramer 2016

Hussain 2015

Press 2015

Subtotal  (I^2 = 0.0%, p = 0.7)

Subtotal  (I^2 = 84.4%, p = 0.0)

Gofshteyn 2017

Confusion

Devinsky 2016(i)

Hussain 2015

Devinsky 2016(i)

Devinsky 2016(i)

Kramer 2016

Tzadok 2016

Hess 2017(i)

Hussain 2015

Press 2015

NCT02324673 (iii)

Hess 2017(i)

NCT02324673 (iii)

Abati 2015

Hussain 2015

Subtotal  (I^2 = 21.6%, p = 0.3)

Change in weight

NCT02324673 (i)

Treat 2017(iv)

Aguirre-Velazquez 2017

NCT02324673 (iii)

Devinsky 2016(i)

NCT02324673 (i)

Hess 2017(i)

Subtotal  (I^2 = 0.0%, p = 0.5)

Aguirre-Velazquez 2017

Diarrhoea

NCT02324673 (i)

NCT02324673 (i)

Subtotal  (I^2 = 79.7%, p = 0.0)

Gofshteyn 2017

Gofshteyn 2017

Hess 2017(i)

Subtotal  (I^2 = 85.2%, p = 0.0)

Porter 2013

Tzadok 2016

NCT02324673 (iii)

Press 2015

Aguirre-Velazquez 2017

Devinsky 2016(i)
Chez 2015(v)

NCT02324673 (i)

NCT02324673 (i)

NCT02324673 (i)

NCT02324673 (ii)

Sulak 2017a (iii)

Crippa 2016 (iii)
Hess 2017(i)

NCT02324673 (ii)

NCT02324673 (iii)

Study

NCT02324673 (ii)

Ladino 2014

NCT02324673 (ii)

NCT02324673 (iii)

NCT02324673 (i)

Abati 2015
Drowsiness

8.3 (6.1, 10.7)

7.4 (4.3, 12.5)

5.0 (0.9, 23.6)

0.8 (0.1, 4.2)

4.8 (0.8, 22.7)

14.9 (7.4, 27.7)

2.1 (0.4, 11.1)

5.0 (0.9, 23.6)

15.0 (5.2, 36.0)

0.0 (0.0, 15.5)

22.2 (6.3, 54.7)

0.6 (0.0, 3.4)

19.1 (13.8, 25.9)

0.9 (0.2, 4.7)

75.0 (30.1, 95.4)

0.0 (0.0, 16.1)

0.0 (0.0, 16.1)
5.0 (0.9, 23.6)

7.2 (3.1, 12.5)

5.9 (2.9, 11.6)

5.3 (0.9, 24.6)

15.0 (5.2, 36.0)

2.3 (0.8, 6.6)

4.8 (0.8, 22.7)

11.1 (2.0, 43.5)

6.0 (2.9, 11.8)

58.3 (44.3, 71.2)

0.0 (0.0, 16.1)

0.0 (0.0, 15.5)

6.9 (4.0, 10.5)

17.1 (1.1, 41.7)

2.1 (0.0, 6.5)

12.8 (7.9, 20.1)

5.6 (1.0, 25.8)

17.7 (12.1, 25.2)

5.1 (2.4, 10.7)

12.0 (6.4, 21.3)

2.6 (0.8, 5.1)

22.6 (15.3, 30.7)

14.3 (2.6, 51.3)

11.1 (7.1, 16.9)

4.3 (1.8, 9.6)

7.4 (4.3, 12.5)

6.2 (3.4, 11.0)

4.6 (2.1, 9.7)

6.8 (2.9, 14.9)

5.6 (1.0, 25.8)

2.6 (0.9, 7.3)

10.7 (5.5, 19.7)

4.8 (0.8, 22.7)

44.4 (24.6, 66.3)

4.8 (0.8, 22.7)

22.2 (6.3, 54.7)

29.1 (21.6, 37.8)

3.6 (0.6, 8.3)

5.0 (0.9, 23.6)

5.0 (2.3, 10.6)

7.0 (2.4, 18.6)

33.3 (17.2, 54.6)

25.3 (19.2, 32.5)

10.0 (2.8, 30.1)

5.6 (1.0, 25.8)

2.6 (0.8, 5.1)

2.3 (0.4, 12.1)

10.0 (2.8, 30.1)

0.0 (0.0, 16.1)

5.7 (1.6, 11.5)

14.3 (2.6, 51.3)

14.3 (2.6, 51.3)

22.2 (9.0, 45.2)

11.3 (2.8, 23.0)

36.8 (19.1, 59.0)

17.6 (10.6, 27.8)

9.5 (2.7, 28.9)

1.3 (0.2, 7.2)

2.3 (0.4, 12.1)

19.1 (13.8, 25.9)
50.0 (15.0, 85.0)

0.0 (0.0, 16.1)

5.0 (0.9, 23.6)

0.0 (0.0, 16.1)

10.0 (2.8, 30.1)

19.1 (10.4, 32.5)

100.0 (34.2, 100.0)
27.8 (12.5, 50.9)

0.0 (0.0, 16.1)

33.3 (17.2, 54.6)

ES (95% CI)

5.0 (0.9, 23.6)

5.6 (1.0, 25.8)

0.0 (0.0, 16.1)

9.5 (2.7, 28.9)

0.0 (0.0, 16.1)

77.8 (45.3, 93.7)

100.00

1.67

1.11

1.64

1.13

1.42

1.42

1.11

1.11

1.13

0.77

2.69

1.67

1.63

0.47

1.11

1.11
1.11

14.70

1.63

1.09

1.11

1.64

1.13

0.77

1.63

1.43

1.11

1.13

4.71

5.96

4.78

1.63

1.07

1.64

1.63

1.54

7.92

19.85

0.67

1.67

1.63

1.67

1.67

1.64

1.54

1.07

1.63

1.54

1.13

1.07

1.13

0.77

1.63

5.03

1.11

1.63

1.39

1.13

1.67

1.11

1.07

8.36

1.39

1.11

1.11

13.97

0.67

0.67

1.07

10.37

1.09

1.54

1.13

1.54

1.39

1.67
0.47

1.11

1.11

1.11

1.11

1.42

0.30
1.07

1.11

1.13

Weight

1.11

1.07

1.11

1.13

1.11

0.77

%

12

1

1

1

7

1

1

3

0

2

31

1

3

0

0
1

7

1

3

3

1

1

7

28

0

0

15

1

23

6

9

1

18

5

12

10

6

5

1

3

8

1

8

1

2

34

1

6

3

7

41

2

1

1

2

0

1

1

4

7

13

2

1

1

31
2

0

1

0

2

9

2
5

0

7

Events

1

1

0

2

0

7

162

20

130

21

47

47

20

20

21

9

162

117

4

20

20
20

119

19

20

130

21

9

117

48

20

21

117

18

130

117

75

7

162

117

162

162

130

74

18

117

75

21

18

21

9

117

20

119

43

21

162

20

18

43

20

20

7

7

18

19

74

21

75

43

162
4

20

20

20

20

47

2
18

20

21

Total

20

18

20

21

20

9

8.3 (6.1, 10.7)

7.4 (4.3, 12.5)

5.0 (0.9, 23.6)

0.8 (0.1, 4.2)

4.8 (0.8, 22.7)

14.9 (7.4, 27.7)

2.1 (0.4, 11.1)

5.0 (0.9, 23.6)

15.0 (5.2, 36.0)

0.0 (0.0, 15.5)

22.2 (6.3, 54.7)

0.6 (0.0, 3.4)

19.1 (13.8, 25.9)

0.9 (0.2, 4.7)

75.0 (30.1, 95.4)

0.0 (0.0, 16.1)

0.0 (0.0, 16.1)
5.0 (0.9, 23.6)

7.2 (3.1, 12.5)

5.9 (2.9, 11.6)

5.3 (0.9, 24.6)

15.0 (5.2, 36.0)

2.3 (0.8, 6.6)

4.8 (0.8, 22.7)

11.1 (2.0, 43.5)

6.0 (2.9, 11.8)

58.3 (44.3, 71.2)

0.0 (0.0, 16.1)

0.0 (0.0, 15.5)

6.9 (4.0, 10.5)

17.1 (1.1, 41.7)

2.1 (0.0, 6.5)

12.8 (7.9, 20.1)

5.6 (1.0, 25.8)

17.7 (12.1, 25.2)

5.1 (2.4, 10.7)

12.0 (6.4, 21.3)

2.6 (0.8, 5.1)

22.6 (15.3, 30.7)

14.3 (2.6, 51.3)

11.1 (7.1, 16.9)

4.3 (1.8, 9.6)

7.4 (4.3, 12.5)

6.2 (3.4, 11.0)

4.6 (2.1, 9.7)

6.8 (2.9, 14.9)

5.6 (1.0, 25.8)

2.6 (0.9, 7.3)

10.7 (5.5, 19.7)

4.8 (0.8, 22.7)

44.4 (24.6, 66.3)

4.8 (0.8, 22.7)

22.2 (6.3, 54.7)

29.1 (21.6, 37.8)

3.6 (0.6, 8.3)

5.0 (0.9, 23.6)

5.0 (2.3, 10.6)

7.0 (2.4, 18.6)

33.3 (17.2, 54.6)

25.3 (19.2, 32.5)

10.0 (2.8, 30.1)

5.6 (1.0, 25.8)

2.6 (0.8, 5.1)

2.3 (0.4, 12.1)

10.0 (2.8, 30.1)

0.0 (0.0, 16.1)

5.7 (1.6, 11.5)

14.3 (2.6, 51.3)

14.3 (2.6, 51.3)

22.2 (9.0, 45.2)

11.3 (2.8, 23.0)

36.8 (19.1, 59.0)

17.6 (10.6, 27.8)

9.5 (2.7, 28.9)

1.3 (0.2, 7.2)

2.3 (0.4, 12.1)

19.1 (13.8, 25.9)
50.0 (15.0, 85.0)

0.0 (0.0, 16.1)

5.0 (0.9, 23.6)

0.0 (0.0, 16.1)

10.0 (2.8, 30.1)

19.1 (10.4, 32.5)

100.0 (34.2, 100.0)
27.8 (12.5, 50.9)

0.0 (0.0, 16.1)

33.3 (17.2, 54.6)

ES (95% CI)

5.0 (0.9, 23.6)

5.6 (1.0, 25.8)

0.0 (0.0, 16.1)

9.5 (2.7, 28.9)

0.0 (0.0, 16.1)

77.8 (45.3, 93.7)

100.00

1.67

1.11

1.64

1.13

1.42

1.42

1.11

1.11

1.13

0.77

2.69

1.67

1.63

0.47

1.11

1.11
1.11

14.70

1.63

1.09

1.11

1.64

1.13

0.77

1.63

1.43

1.11

1.13

4.71

5.96

4.78

1.63

1.07

1.64

1.63

1.54

7.92

19.85

0.67

1.67

1.63

1.67

1.67

1.64

1.54

1.07

1.63

1.54

1.13

1.07

1.13

0.77

1.63

5.03

1.11

1.63

1.39

1.13

1.67

1.11

1.07

8.36

1.39

1.11

1.11

13.97

0.67

0.67

1.07

10.37

1.09

1.54

1.13

1.54

1.39

1.67
0.47

1.11

1.11

1.11

1.11

1.42

0.30
1.07

1.11

1.13

Weight

1.11

1.07

1.11

1.13

1.11

0.77

%

  
0 25 50 75 100

Percentage reporting specific adverse event



89 

 

8.6. Serious adverse events 

 
Figure B28. Percentage of participants reporting experiencing any serious adverse event in observational 
studies with no comparison group.  
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8.6.1 Subgroup analysis: epilepsy type  

 
Figure B29. Percentage of participants reporting experiencing any serious adverse event in observational 
studies with no comparison group, by epilepsy type.  
  

Heterogeneity between groups: p = 0.365
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8.6.2 Subgroup analysis: age 

 
Figure B30. Percentage of participants reporting experiencing any serious adverse event in observational 
studies with no comparison group, by sample age.  
  

Heterogeneity between groups: p = 0.439

Overall  (I^2 = 52.5%, p = 0.0);

Study

Press 2015

NCT02324673 (ii)

Pediatric

Chez 2015

Subtotal  (I^2 = 64.9%, p = 0.0)

Subtotal  (I^2 = .%, p = .)

Pediatric and adult

NCT02324673 (iii)

Aguirre-Velazquez 2017

NCT02324673 (i)

Hess 2017

2.2 (0.0, 7.9)

ES (95% CI)

12.0 (6.4, 21.3)

5.0 (0.9, 23.6)

0.0 (0.0, 49.0)

3.9 (0.0, 11.4)

0.0 (0.0, 6.4)

9.5 (2.7, 28.9)

0.0 (0.0, 8.2)

0.0 (0.0, 16.1)

0.0 (0.0, 17.6)

100.00

Weight

22.39

13.59

4.65

82.51

17.49

13.94

19.01

13.59

12.84

%

Events

9

1

0

2

0

0

0

Total

75

20

4

21

43

20

18

2.2 (0.0, 7.9)

ES (95% CI)

12.0 (6.4, 21.3)

5.0 (0.9, 23.6)

0.0 (0.0, 49.0)

3.9 (0.0, 11.4)

0.0 (0.0, 6.4)

9.5 (2.7, 28.9)

0.0 (0.0, 8.2)

0.0 (0.0, 16.1)

0.0 (0.0, 17.6)

100.00

Weight

22.39

13.59

4.65

82.51

17.49

13.94

19.01

13.59

12.84

%

  
0 25 50 75 100

Percentage experiencing serious adverse events



92 

 

8.6.3 Subgroup analysis: risk of bias 

 
Figure B31. Percentage of participants reporting experiencing any serious adverse event in observational 
studies with no comparison group, by risk of bias.   

Heterogeneity between groups: p = 0.051

Overall  (I^2 = 52.5%, p = 0.0);
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8.6.4 Sub-analysis: Specific serious adverse event 

 
Figure B32. Percentage of participants reporting specific serious adverse events in observational studies 
with no comparison group.  
 
 
  

Heterogeneity between groups: p = 1.000
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8.6.5 Treatment-related serious adverse events 

 
Figure B33. Percentage of participants reporting specific treatment-related serious adverse events in 
observational studies with no comparison group.   

Heterogeneity between groups: p = 0.223

Overall  (I^2 = 22.5%, p = 0.2);
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Supplementary Materials 9. Excluded studies 

Table A5. List of excluded studies 
Excluded reference citation Reason for exclusion 

Abati, E.; Hess, E. J; Morgan, A.; Bruno, P. L; Thiele, E. Cannabidiol treatment of refractory epileptic spasms: an open-label study. Massachusetts General Hospital. 
December 4-8 2015: Pennsylvania, PA 

Duplicate 

Adcock, H. Clinical developments in 2005. Pharmaceutical Journal 2006; 276(7382):23-26 2006 Irrelevant 

Anonymous. Cannabis-based medicines--GW pharmaceuticals: high CBD, high THC, medicinal cannabis--GW pharmaceuticals, THC:CBD. Drugs R D. 2003;4(5):306-

9. 
Irrelevant 

Anonymous. Cannabis herb may have advantages over THC in epilepsy. Pharmaceutical Journal 19 Jul 2003;271(7258):76 2003 Clinical overview article/ commentary 

Anonymous. Weeding out the fiction. Pharmaceutical Journal. 2004;273(7318):444. Irrelevant 

Anonymous. Contraindication for dronabinol. AIDS Patient Care and Stds Nov 2006;20(11):815 2006 Irrelevant 

Aung-Din, R. THERAPEUTIC FOCUS - Direct effectsTM Cannabinoid therapy: Medical cannabis without psychoactive & systemic effects. Drug Development and 

Delivery 2016;16(5): 2016 
Clinical overview article/ commentary 

Bastaki, S. M. A. Drugs update. Emirates Medical Journal August 2003;21(2):190-196 2003 Irrelevant 

Bhalla, A. Product update. Canadian Pharmacists Journal July 2012;145(4):161-162.e2 2012 Irrelevant 

Bialer, M.; Johannessen, S. I.; Levy, R. H.; Perucca, E.; Tomson, T.; White, H. S. Progress report on new antiepileptic drugs: A summary of the Twelfth Eilat 

Conference (EILAT XII) Epilepsy Research Mar 2015;111():85-141 2015 
Clinical overview article/ commentary 

Bowe, A.; Bhanot, V. New-onset psychosis: Consider epilepsy. Current Psychiatry April 2011;10(4):104 2011 Irrelevant 

Braakman, H. M.; van Oostenbrugge, R. J.; van Kranen-Mastenbroek, V. H.; de Krom, M. C. Rimonabant induces partial seizures in a patient with a history of 

generalized epilepsy. Epilepsia Sep 2009;50(9):2171-2 2009 
Irrelevant 

Brust, J. C.; Ng, S. K.; Hauser, A. W.; Susser, M. Marijuana use and the risk of new onset seizures. Transactions of the American Clinical & Climatological Association 

1992;103():176-81 1992 
Wrong outcomes 

Campbell, C. T.; Phillips, M. S.; Manasco, K. Cannabanoids in pediatrics. The Journal of Pediatric Pharmacology & Therapeutics 2017;22(3):176-185 2017 Review  

Carlini, E. A.; Cunha, J. M. Hypnotic and antiepileptic effects of cannabidiol Journal of Clinical Pharmacology Aug-Sep 1981;21(8-9 Suppl):417S-427S 1981 Clinical overview article/ commentary 

Carlson, C. CBD and marijuana: Q-PULSE Survey. Epilepsy Currents 2014;14(5):291-296 2014 Irrelevant 

Cohen, S. Marijuana research findings: 1980. Therapeutic aspects. NIDA Research Monograph 1980;31():199-221 1980 Clinical overview article/ commentary 

Cortesi, M.; Fusar-Poli, P. Potential therapeutical effects of cannabidiol in children with pharmacoresistant epilepsy. Medical Hypotheses 2007;68(4):920-1 2007 Clinical overview article/ commentary 

Cressey, D. The cannabis experiment.[Erratum appears in Nature. 2015 Sep 3;525(7567):17; PMID: 26333451] Nature Aug 20 2015;524(7565):280-3 2015 Irrelevant 

Cross, J. H., O. Devinsky, E. Marsh, I. Miller, R. Nabbout, I. E. Scheffer, E. A. Thiele, L. Laux and S. Wright (2017). "Cannabidiol (CBD) reduces convulsive seizure 

frequency in Dravet syndrome: results of a multi-center, randomized, controlled trial (GWPCARE1)(CT. 001)." Neurology 88(16 Supplement): CT. 001.  

Conference abstract –primary study 

already included  

De Leeuw, M. Cannabis oil for epilepsy Pharmaceutisch Weekblad 2015;150(20-21):34 2015 Irrelevant 

Devinsky, O. Commentary: medical marijuana survey & epilepsy Epilepsia Jan 2015;56(1):7-8 2015 Irrelevant 

Devinsky, O.; Sullivan, J.; Friedman, D.l; Thiele, E.; Marsh, E.; Laux, L.; Miller, I.; Flamini, R.; Wilfong, A.; Filloux, F.. Epidiolex (Cannabidiol) in treatment resistant 

epilepsy (Poster) American Epilepsy Society Annual Meeting. April 18-25 2015: Vancouver, BC, Canada  

Conference abstract - primary study 

already included, using more recent 

data 

Friedman, D.; Devinsky, O. Cannabinoids in the Treatment of Epilepsy. New England Journal of Medicine Jan 7 2016;374(1):94-5 2016 Clinical overview article/ commentary  
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Excluded reference citation Reason for exclusion 

Garcia-Penas, Juan-Jose; Babin-Lopez, Lara Alternative treatments for medically refractory epilepsy in children. The role of ketogenic diets and medicinal cannabis. 

Arquivos de Neuro-Psiquiatria 2015;73(Supp 1):86-90 2015 
Irrelevant 

Geffrey, A. L.; Pollack, S. F.; Bruno, P. L.; Thiele, E. A. Drug-drug interaction between clobazam and cannabidiol in children with refractory epilepsy. Epilepsia Aug 

2015;56(8):1246-1251 2015 
Wrong outcomes 

Geffrey, A L; Pollack, S F; Hess, E J; Paolini, J L; Bruno, P L; Thiele, E A. Cannabidiol (CBD) treatment for refractory epilepsy in tuberous sclerosis complex (TSC) 

(Poster) American Epilepsy Society Annual Meeting 2015 December 4-8, 2015 2015;(): Philadelphia, PA 2015 December 4-8, 2015 
More recent data used 

Gidal, B. E. Cannabidiol and epilepsy: Sifting, winnowing and buzz. Epilepsy Currents 01 Jul 2016;16(4):239-241 2016 Clinical overview article/ commentary 

Girault, L. Cannabis and cannabinoids in medicine. [French] Actualites Pharmaceutiques Juin 2009;(486):19-25 2009 Clinical overview article/ commentary 

Gray, C. Cannabis - The therapeutic potential. Pharmaceutical Journal 1995;254(6843):771-773 1995 Clinical overview article/ commentary 

Grotenhermen, F. Hemp (cannabis) as a medicinal drug. [German] Zeitschrift fur Phytotherapie 1999;20(2):70-71 1999 Clinical overview article/ commentary 

Gruber, S. A.; Sagar, K. A.; Dahlgren, M. K.; Racine, M. T.; Smith, R. T.; Lukas, S. E. Splendor in the Grass? A Pilot Study Assessing the Impact of Medical Marijuana on 

Executive Function. Frontiers in Pharmacology 2016;7():355 2016 
Irrelevant 

Hausman-Kedern, M; Kramer, U. Efficacy of medical cannabis for treatment refractory epilepsy in children and adolescents with emphasis on the Israeli 

experience. Israel Medical Journal: iMaj 2017;19(2):76-78 2017 
Review 

Knezevich, E.; Wu, Y. Marijuana for the treatment of seizure disorders. U.S 01 Jan 2015;Pharmacist. 40(1):24-28 2015 Clinical overview article/ commentary 

Killestein, J. Cannabinoids in the treatment of epilepsy. New England Journal of Medicine 2016;374(1)94 Review 

Leo, A.; Russo, E.; Elia, M. Cannabidiol and epilepsy: rationale and therapeutic potential. Pharmacological Research 2016;107():85-92 2016 Review 

Lodi, M.; Viri, M.; Meloni, M.; Parente, E.; Selvini, C.; Romeo, A.; Lodi, F. Looking for prescription of Hemp Oil, Omega 6 and Omega 3 in children with drug-resistant 

epilepsy. [Italian] Bollettino - Lega Italiana contro l'Epilessia April 2013;(145):164-166 2013 
Unable to source 

Marcou, A.; Paon, J. C.; Dufour, D.; Belgaid, A.; Goulle, J. P.; Le Roux, P. [Cannabis-induced toxicity in an 11 month-old child] Presse Medicale Aug 28 2004;33(14 Pt 

1):940 2004 
Irrelevant 

Mathern, G. W.; Beninsig, L.; Nehlig, A. Fewer specialists support using medical marijuana and CBD in treating epilepsy patients compared with other medical 

professionals and patients: result of Epilepsia's survey. Epilepsia Jan 2015;56(1):1-6 2015 
Irrelevant 

Mathern, G.; Nehlig, A.; Sperling, M. Cannabidiol and medical marijuana for the treatment of epilepsy. Epilepsia Jun 2014;55(6):781-2 2014 Irrelevant 

McConnell, B. V.; Applegate, M.; Keniston, A.; Kluger, B.; Maa, E. H. Use of complementary and alternative medicine in an urban county hospital epilepsy clinic. 

Epilepsy & Behavior May 2014;34():73-6 2014 
Wrong outcomes 

Miller, J. W. Slim evidence for cannabinoids for epilepsy. Epilepsy Currents 2013;13(2):81-82 2013 Clinical overview article/ commentary 

Mitrovic, S. Extemporaneous preparations with cannabinoids in terms of technology. [Slovene] Farmacevtski Vestnik May 2016;67(2-3):87-90 2016 Irrelevant 

O’connell, B. K.; Gloss, D.; Devinsky, O. Cannabinoids in treatment-resistant epilepsy: A review. Epilepsy and Behaviour 2017;70(pt B):341-348 2017 Review 

Pena, J.; Rada, G. Are cannabinoids effective for epilepsy? Medwave 2017;17(suppl1):e6821 2017 Review 

Penington, D. Trials a step forward for medicinal cannabis but what comes next? Australasian Biotechnology 01 Jul 2015;25(2):16-17 2015 Clinical overview article/ commentary 

Pertwee, R. G. Handbook of cannabis 2014;():xxiv, 747 New York, NY Oxford University Press; US 2014 Clinical overview article/ commentary 

Ramos A. R.; Ortoll P. V. An epileptic seizure in a patient with multiple sclerosis treated with THC/CBD (SativexTM). Atencion Farmaceutica November-December 

2013;15(6):439-442 2013 
Unable to source 

Reddy, D. S. The utility of cannabidiol in the treatment of refractory epilepsy. Clinical Pharmacology & Therapeutics 2017;101(2):182-184 Review 

Roller, L.; Gauau, J. Epilepsy. Australian Journal of Pharmacy October 2016;97(1155):62-72 2016 Irrelevant 
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Excluded reference citation Reason for exclusion 

Schnelle, M.; Grotenhermen, F.; Reif, M.; Gorter, R. W. [Results of a standardized survey on the medical use of cannabis products in the German-speaking area] 

Forschende Komplementarmedizin Oct 1999;6 Suppl 3():28-36 1999 
Wrong outcomes 

Sirven, J. I. Medical marijuana for epilepsy: winds of change. Epilepsy & Behavior Dec 2013;29(3):435-6 2013 Clinical overview article/ commentary 

Sirven, J. I. Cannabis, cannabidiol, and epilepsies: the truth is somewhere in the middle. Epilepsy & Behavior Dec 2014;41():270-1 2014 Clinical overview article/ commentary 

Smith, M D; Wilcox, K S; White, S Analysis of cannabidiol interactions with antiseizure drugs (Poster) American Epilepsy Society Annual Meeting December 4-8, 

2015 2015;(): Philadelphia, PA 2015 December 4-8, 2015 
Wrong outcomes 

Sulak, D.; Saneto, R.; Goldstein, B. The current status of artisanal cannabis for the treatment of epilepsy in the United States. Epilepsy and Behvior May 

2017:70(part B):328-333 2017 
Duplicate  

Wechsler, R. T. The management of epilepsy in older adults: Part 1 Annals of Long-Term Care May 2015;23(5):31-32 2015 Clinical overview article/ commentary 

Wong, M; Devinsky, Orrin; Thiele, E A; Appleton, R; Patel, A; Harden, C; Sommerville, K; Greenwood, S; Morrison, G. A Dose Ranging Safety and Pharmacokinetic 

Study of Cannabidiol (CBD) in Children With Dravet Syndrome (GWPCARE1) (Poster) American Epilepsy Society Annual Meeting December 4-8, 2015 2016;(): 

Houston, TX 2016 December 4-8, 2015 

Wrong outcomes 
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Supplementary Materials 10. Ongoing studies 

Table A6. List of ongoing studies 
Principal 

investigator (trial 
ID and estimated 

completion) 

Study design 
(status) 

Title and purpose Participants 
Age 

Intervention(s) and 
comparator (s) 

Outcomes relevant to current review 

GW Research Ltd  
 
(Eudra CT 
Number: 
2014-001834-27 

Open label 
extension study 
 
(ongoing) 

An open label extension study to investigate the safety of 
cannabidiol (GWP42003-P; CBD) in children and adults 
with inadequately controlled Dravet or Lennox-Gastaut 
Syndromes 
 
“To evaluate the long-term safety and tolerability of 
GWP42003-P, as adjunctive treatment, in children and 
adults with inadequately controlled Dravet Syndrome or 
Lennox-Gastaut Syndrome. 
 
All Patients: 
To evaluate the effect of GWP42003-P, as adjunctive 
treatment, on: 
• Quality of life. 
• Adaptive behavior. 
• Need for hospitalizations due to epilepsy. 
• Usage of rescue medication. 
• Maintenance of seizure frequency reduction and 
freedom from seizures during the open label extension 
(OLE) study. 
• Frequency of sub-types of seizures (atonic, clonic, 
myoclonic, tonic, tonic-clonic). 
• Number of episodes of status epilepticus. 
• Cognitive function. 
• Signals indicating drug abuse liability of GWP42003-P. 
DS Patients Only: 
• Total convulsive seizure frequency. 
• Total non-convulsive seizure frequency. 
• Number of patients convulsive seizure free. 
• Responder rate (defined in terms of percentage 
reduction in total convulsive seizure frequency). 
LGS Patients Only: 
• Drop seizure frequency. 
• Non-drop seizure frequency. 
• Number of patients drop seizure free. 
• Responder rate (defined in terms of percentage 
reduction in drop seizure frequency).” 

N=430 
 
Patient has completed all scheduled visits in the 
treatment phase of their Core Study. 
Patient and/or parent(s)/legal representative must be 
willing and able to give informed consent/assent for 
participation in the study. 
Patient and their caregiver must be willing and able (in 
the investigator's opinion) to comply with all study 
requirements. 
Patient and/or parent(s)/legal representative is willing 
to allow his or her primary care practitioner and 
consultant to be notified of participation in the study. 
 
Age: 2-64 years 

Intervention(s): 
-CBD: GWP42003-P 

Primary: 
The safety of GWP42003-P will be 
assessed by the adverse event (AE) 
profile  
 
12-lead electrocardiogram (ECG). 
 
Columbia-Suicide Severity Rating 
Scale (C-SSRS) score. 
 
Cannabis Withdrawal Scale (CWS) 
score. 
 
Timepoints: 
From Visit 1 to End of Treatment 
Visit: 
Adverse event (AE) profile, Vital 
signs,  
Physical examination (including 
height and body weight), 12-lead 
electrocardiogram (ECG), laboratory 
parameters. 
-At Visit 1, from Visit 5 to End of 
Treatment Visit: Columbia-Suicide 
Severity Rating Scale (C-SSRS) score.  
-At End of Taper visit: Cannabis 
Withdrawal Scale (CWS) score; 
 
Secondary: 
All Patients: * relative to the pre-
randomization Core Study baseline. 
Change in QOL*, S/CGIC*, adaptive 
behavior*, cognitive function*, 
Maintenance of seizure frequency 
reduction and seizures freedom; 
Percentage change in the frequency 
of seizures sub-types* and in the 
episodes number of status 
epilepticus* 
DS: Percentage change in convulsive 
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Principal 
investigator (trial 
ID and estimated 

completion) 

Study design 
(status) 

Title and purpose Participants 
Age 

Intervention(s) and 
comparator (s) 

Outcomes relevant to current review 

and non-convulsive seizure 
frequency*; Number of treatment 
responders* and patients 
experiencing a worsening, no change 
or improvement in convulsive 
seizures* 
LGS: Percentage change in the 
number of drop and non-drop 
seizures*; Number of treatment 
responders* and patients 
experiencing a worsening, no change 
or improvement in drop seizures* 
 
Timepoints: 
All Patients:  
-At Visit 1, from Visit 5 to End of 
Treatment Visit: QOL, S/CGIC, 
Vineland. 
-At Visit 1, Visit 5-11 and at End of 
Treatment Visit: Cognitive function. 
-From Visit 1 to End of Treatment 
Visit: 
Maintenance of seizure frequency 
reduction and seizures freedom, 
seizures sub-types and number of 
status epilepticus. 
Dravet Syndrome only: Number of 
convulsive and non-convulsive 
seizure, treatment responders and 
patients experiencing a worsening, 
no change or improvement in 
convulsive seizures. 
Lennox-Gastaut Syndrome only: 
Number of drop and non-drop 
seizures, treatment responders and 
patients experiencing a worsening, 
no change or improvement in drop 
seizures. 

GW Research Ltd 
(NCT02224690 
Eudra CT 
Number: 2014-
002941-23) 

Controlled, 
randomised, 
double blind, 
placebo controlled 
study. 
 
(Completed) 

A randomized, double-blind, placebo-controlled study to 
investigate the efficacy and safety of cannabidiol 
(GWP42003-P; CBD) as adjunctive treatment for seizures 
associated with Lennox- Gastaut syndrome in children 
and adults 
 
“To evaluate the efficacy of GWP42003-P as adjunctive 
treatment in reducing the number of drop seizures when 

Patients (N=100) must have been diagnosed with LGS. 
This includes written documentation of having met 
electroencephalogram (EEG) diagnostic criteria during 
the patient’s history and evidence of more than one 
type of generalized seizure, including drop seizures 
(atonic, tonic or tonic-clonic), for at least six months. 
Care should be taken not to include benign myoclonic 
epilepsy of infancy, atypical benign partial epilepsy 

Interventions(s): 
-CBD: GWP42003-P oral 
solution. 
Comparators(s): 
Placebo, oral solution. 

Primary: 
The primary endpoint is the mean 
percentage change from baseline in 
number of drop seizures (average per 
28 days) during the treatment period 
(Day 1 to the end of the evaluable 
period) in patients taking GWP42003-
P compared with placebo. 
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Principal 
investigator (trial 
ID and estimated 

completion) 

Study design 
(status) 

Title and purpose Participants 
Age 

Intervention(s) and 
comparator (s) 

Outcomes relevant to current review 

compared with placebo, in patients with LGS. 
Drop seizure is defined as an attack or spell (atonic, tonic 
or tonic-clonic,) involving the entire body, trunk or head 
that led or could have led to a fall, injury, slumping in a 
chair or hitting the patient’s head on a surface 
 
To assess the following in LGS patients taking GWP42003-
P as adjunctive treatment, when compared with placebo: 
Key: 
• Number of patients drop seizure-free. 
• Responder rate, in terms of reduction in drop seizures. 
• Reduction in the number of non-drop seizures. 
• Frequency of subtypes of seizures. 
 
Safety and tolerability of GWP42003-P through 
monitoring of: 
− AEs, Suicidal ideation, Abuse liability, Cannabis 
withdrawal effects, Clinical laboratory tests, Vital signs. 
− Menstruation cycles (in females). 
 
Other: 
• Number of episodes of status epilepticus. 
• Need for hospitalization due to epilepsy. 
• Change in duration of subtypes of seizures. 
• Sleep disruption and daytime sleepiness. 
• Quality of life, Adaptive behavior, Cognitive function, 
Growth and development. 
• To determine the PKs of CBD and its major metabolites 
following single and multiple doses of GWP42003-P. 
• To determine effects of GWP42003-P on plasma 
concentrations of concomitant AEDs, where available.” 

(pseudo-Lennox syndrome), or continuous spike-waves 
of slow sleep. 
• Patients who have a history of slow (<3.0 Hz) spike-
and-wave pattern in an EEG prior to the enrolment into 
the baseline period. 
• Patients must have at least two drop seizures each 
week during the first 28 days of the baseline period. 
• Patients should be refractory; that is having 
documented failures on more than one AED. 
• Patient must be taking one or more AEDs at a dose 
which has been stable for at least four weeks prior to 
screening. 
• All medications or interventions for epilepsy (including 
ketogenic diet and vagus nerve stimulation [VNS]) must 
have been stable for four weeks prior to screening and 
patient is willing to maintain a stable regimen 
throughout the study. The ketogenic diet and VNS 
treatments are not counted as an AED. 
• Patient and/or parent(s)/legal representative is willing 
to allow his or her primary care practitioner and 
consultant to be notified of participation in the study. 
• Patient has completed their Interactive Voice 
Response System (IVRS) telephone diary on at least 25 
days of the baseline period. 
 
Age: 2-55 years 

 
Timepoint: The baseline period is 
Screening (V1)- Randomisation (V2). 
Mean percentage change from 
baseline in number of drop seizures 
(average per 28 days) during the 
treatment period (Day 1 to the end 
of the evaluable period) in patients 
taking GWP42003-P compared with 
placebo. 
 
Secondary: 
The following endpoints will be 
compared between treatment 
groups over the 14-week, double-
blind treatment period, unless 
specified otherwise: 
• Percentage change from baseline in 
number of drop seizures (average per 
28 days) during the Weeks 1–4, 5–8 
and 9–12 of the maintenance period. 
• Number of patients considered 
treatment responders, defined as 
those with a ≥25%, ≥50%, ≥75%, or 
100% reduction in drop seizures from 
baseline (overall and four-weekly). 
• Number of patients experiencing a 
>25% worsening, −25 to +25% no 
change, 25–50% improvement, 50–
75% improvement or >75% 
improvement in drop seizures from 
baseline. 
• Percentage change from baseline in 
number of non-drop seizures 
(average per 28 days). 
• Percentage change from baseline in 
the frequencies of subtypes of 
seizures (average per 28 days). 
• Changes from baseline in duration 
of seizure subtypes as assessed by 
the Subject/Caregiver Global 
Impression of Change in Seizure 
Duration (S/CGICSD). 
• Changes from baseline in number 
of episodes of status epilepticus. 
• Changes from baseline in quality of 
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life as assessed by the Quality of Life 
in Childhood Epilepsy (QOLCE), for 
patients aged between two and 18 
years of age, or Quality of Life in 
Epilepsy, version 2, (QOLIE-31-P) for 
patients aged 19 years and older. 
• Changes from baseline in the 
Subject/Caregiver Global Impression 
of Change (S/CGIC) score. 
• Change from baseline in adaptive 
behavior as measured with the 
Vineland Adaptive Behavior Scales, 
Second Edition (Vineland-II) score. 
• Change from baseline in cognitive 
function as measured with the 
Cognitive Assessment Battery. 
• Changes from baseline in Sleep 
Disruption 0–10 Numerical Rating 
Scale (0–10 NRS) score. 
• Changes from baseline in Epworth 
Daytime Sleepiness Scale (EDSS) 
score. 
The safety profile of GWP42003-P 
compared with placebo will also be 
assessed by measuring: 
• AEs. 
• Columbia-Suicide Severity Rating 
Scale (C-SSRS) score. 
• 12-lead electrocardiogram (ECG). 
• Cannabis Withdrawal Scale (CWS) 
or Pediatric Cannabinoid Withdrawal 
Scale (PCWS) score, as appropriate. 
• Abuse liability. 
 
Timepoints: The baseline period is 
Screening (V1) - Randomisation (V2). 
Mean percentage change from 
baseline will be measured over the 
14-week, double-blind treatment 
period, unless specified otherwise, in 
patients taking GWP42003-P 
compared with placebo. 

GW Research Ltd 
 
(EudraCT 
Number: 2014-

A randomized, 
double-blind, 
placebo-controlled 
study 

A randomized, double-blind, placebo-controlled study to 
investigate the efficacy and safety of cannabidiol 
(GWP42003-P) in children and young adults with Dravet 
syndrome. 

Patients (N=120) must have a documented history of 
Dravet Syndrome which is not completely controlled by 
current antiepileptic drugs; Patient must be 
experiencing four or more convulsive seizures (i.e., 

Intervention(s): 
CBD: GWP42003-P, oral 
solution 
 

Primary: 
The primary endpoint is the mean 
percentage change from baseline in 
convulsive seizure frequency during 
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002939-34) 
 

 
(has the current 
status as ‘not 
authorised’ for 
British study, but 
ongoing in 
Netherlands and 
Poland) 

 
“To assess the efficacy of GWP42003-P as an adjunctive 
antiepileptic treatment compared with placebo, with 
respect to the percentage change from baseline during 
the maintenance period of the study in convulsive seizure 
frequency. The dose response effect between two 
GWP42003-P Dose Levels and placebo will also be 
explored. Convulsive seizures are defined as tonic-clonic, 
tonic, clonic or atonic and nonconvulsive seizures as 
myoclonic, partial or absence. 
 
To assess changes from baseline in non-convulsive seizure 
frequency, usage of rescue medication, number of 
inpatient hospitalizations due to epilepsy, sleep 
disruption, daytime sleepiness, quality of life and conduct 
behavioral and cognitive assessments in patients taking 
GWP42003-P as an adjunctive treatment, when compared 
with placebo. And, to assess the safety of both 
GWP42003-P doses when compared with placebo.” 

tonic-clonic, tonic, clonic, atonic seizures) during the 28-
day baseline observation period; Patient must be taking 
one or more AEDs at a dose which has/have been stable 
for at least four weeks; All medications or interventions 
for epilepsy (including ketogenic diet and vagus nerve 
stimulation) must have been stable for four weeks prior 
to screening and patient and caregiver are willing to 
maintain a stable regimen throughout the study. 
 
 
Age: 2-18 years 

Comparator(s):  
Placebo, oral solution 

the maintenance period (Day 15 to 
the end of the evaluable period) in 
patients taking GWP42003-P 
compared with placebo. 
Assessed from Visit 3 to Visit 8 (Day 
15 to day 99). 
Secondary: 
The following endpoints will be 
compared between the three 
treatment groups over the 12-week, 
double-blind maintenance period: 
• Number of patients experiencing a 
>25% worsening, −25 to +25% no 
change, 25–50% improvement, 50–
75% improvement or >75% 
improvement in convulsive seizures 
from baseline. 
• Number of patients who are 
convulsive seizure free. 
• Percentage changes from baseline 
in non-convulsive seizure frequency. 
• Change in types of seizures. 
• Changes from baseline in Sleep 
Disruption 0–10 Numerical Rating 
Scale (0–10 NRS) score. 
• Changes from baseline in Epworth 
Daytime Sleepiness Scale (EDSS) 
score. 
• Changes from baseline in the 
Quality of Life in Childhood Epilepsy 
(QOLCE) score. 
• Changes from baseline in the 
Vineland Adaptive Behavior Scales, 
Second Edition (Vineland-II) score. 
• Change in cognitive function as 
measured with a cognitive 
assessment battery. 
• Caregiver Global Impression of 
Change (CGIC). 
The safety profile of GWP42003-P 
compared with placebo will also be 
the assessed at each Dose Level by 
measuring: 
• Adverse events (AEs). 
• 12-lead Electrocardiogram (ECG). 
• Columbia-Suicide Severity Rating 
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Scale (C-SSRS) score. 
• Cannabis Withdrawal Scale (CWS) 
score. 
• Abuse liability. 
 
Assessed from Visit 3 to Visit 8 (Day 
15 to day 99). 

GW Research Ltd 
 
(NCT02365610  
EudraCT Number: 
2014-002594-11) 
 
No estimated 
date of 
completion 
provided. 

A double blind, 
randomized, 
placebo-controlled, 
two-part study 
 
(active) 

A double blind, randomized, placebo-controlled, two-part 
study to investigate the pharmacokinetics, followed by 
efficacy and safety of GWP42006 as add-on therapy in 
patients with inadequately controlled focal seizures. 
 
“Part A: 
To determine the pharmacokinetics (PK) of GWP42006 
and human metabolites, 7-hydroxy- cannabidivarin (7-
OH-CBDV) and 6-hydroxy- cannabidivarin (6-OHCBDV), in 
the presence of other antiepileptic drugs (AEDs). 
 
Part B: 
To evaluate the efficacy of GWP42006, compared with 
placebo, as add-on therapy to treat inadequately 
controlled focal seizures.” 

N=170 
 
Part B only 
•Well-documented history of focal epilepsy, compatible 
electroencephalogram and clinical history.  
• Currently treated with one to three AEDs.  
•Has focal seizures, as defined in the protocol (focal 
motor seizures without impairment of consciousness or 
awareness, focal seizures with impairment of 
consciousness or awareness, and focal seizures evolving 
to bilateral convulsive seizures), despite prior treatment 
with at least two AEDs (whether as monotherapies or in 
combination). 
• All medications or interventions for epilepsy (including 
ketogenic diet) must have been stable for four weeks 
prior to screening and the patient is willing to maintain 
a stable regimen throughout the study. 
• At the end of the baseline period patients must also 
meet the following 
exclusion criteria: 
- Complied with diary completion, having no more than 
three missed diary entries during baseline. 
 
Age: 18-65 years 

Intervention(s): 
GWP42006 Oral Solution 
 
Comparator(s): 
Placebo,  

Primary: 
Part B - Primary endpoint is the mean 
percentage change from baseline to 
the end of treatment in focal seizure 
frequency in patients taking 
GWP42006 compared to placebo. 
 
Timepoints: Part B:  
•Baseline (Visit B1 to B2) and last 28 
days of the evaluable period 
 
Secondary: 
The secondary endpoints for Part A 
are: 
• Safety and tolerability (adverse 
events [AEs], clinical laboratory 
testing, vital signs) 
 
For Part B, efficacy safety and other 
endpoints are as follows: 
Efficacy endpoints: 
• Number of patients considered 
treatment responders defined as 
those with a ≥25%, ≥50%, ≥75% and 
100% reduction in focal seizure 
frequency. 
• Proportion of patients with a 0-
24%, ≥25-50%, ≥50%-74% and ≥75%-
100% reduction in focal seizure 
frequency. 
• Change in seizure subtypes 
frequency. 
• Change in composite seizure score. 
• Change in number of focal seizure 
free days. 
• Change in use of rescue 
medication. 
• Subject Global Impression of 
Change (SGIC). 
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• Physician Global Impression of 
Change (PGIC). 
 
Safety and tolerability endpoints: 
• AEs. 
• Columbia Suicide Severity Rating 
Scale (C-SSRS). 
• Cannabis Withdrawal Scale (CWS) 
score. 
• Abuse liability. 
 
Other endpoints: 
• Cognitive assessment scores. 
. 

Huntsman, R. & 
Tang-Wai, R. 
(NCT03024827) 
 
Estimated 
completion date: 
July 2018 

Intervention 
Model: Single 
Group  
 
Assignment 
Masking: None 
(Open Label) 
 
Primary Purpose: 
Treatment 
 
(Active, currently 
recruiting) 

Cannabidiol in Children with Refractory Epileptic 
Encephalopathy 
 
“This study will assess the safety and tolerability of a 
cannabidiol-enriched Cannabis Herbal Extract in a small 
group of children with refractory epileptic 
encephalopathy. The dosage of Cannabis Herbal Extract 
will be gradually increased over a four-month time-
period” 

Estimated Participants: N=30 
 
Diagnosed with Epileptic Encephalopathy. 
A minimum of at least 1 major seizure per week or 4 
major seizures per month. For the purposes of this 
research study, a major seizure would include atonic, 
tonic, clonic, tonic-clonic, major myoclonic, myoclonic 
astatic seizures and epileptic spasms (including infantile 
spasms). Refractory to anticonvulsant medication as per 
the International League Against Epilepsy (ILAE) 
Definition of failing 2 appropriate anticonvulsants at 
therapeutic doses. Negative pregnancy test at screening 
for females who have reached menarche. And, the 
ability to attend appointments regularly. 
 
Age 1-10 years 
 

Interventions(s): 
Drug: CanniMed® 1:20  
 
A cannabidiol (CBD): 
tetrahydrocannabinol (Δ9 
THC) 20:1 ratio product will be 
provided as an oil-based 
suspension. 

Primary: 
Not relevant to current review 
 
Secondary: 
Seizure Frequency Log Book [Time 
Frame: Through study completion, up 
to 7 months] 
 
Modified Quality of Life in Children 
with Epilepsy Questionnaire (QOLCE) 
[Time Frame: Through study 
completion, up to 7 months] 
 

Knupp, K. 
(NCT02523183) 
 
Estimated 
completed date: 
October 2017 

Observational 
Model: Cohort 
 
Time Perspective: 
Prospective 
 
Active and 
currently recruiting 

The Use of Medicinal Cannabinoids as Adjunctive 
Treatment for Medically Refractory Epilepsy 
 
“Many families of children with medically refractory 
epilepsy are choosing to use medicinal cannabinoids 
(MCBD) as an adjunctive alternative treatment option. 
The safety, tolerability and efficacy of these products are 
not known. The primary objective of this study is to 
determine how the use of MCBD affects children with 
medically refractory epilepsy in an observational study. 
Measures of evaluation to be used will include: laboratory 
values, developmental measures, seizure diaries and 
serial electroencephalographic (EEG) recordings. 
 
This is an observational study of a family's choice to use 

(Estimated) n=150 
 
Pediatric epilepsy patients who are followed at 
Children's Hospital Colorado with medically refractory 
epilepsy, and whom the family has decided to treat with 
medical cannabis. 
 
Age 1 month to 20 years 

Interventions(s): 
Drug: Medical Cannabis 
 
Pediatric patients with 
medically refractory epilepsy 
and treated with medicinal 
cannabis. 
 
Other Name: medicinal 
cannabinoids (MCBD) 

Primary: 
Changes from baseline in background 
and architecture of seizures 
confirmed by non-investigational EEG 
[Time Frame: 4 months] 
 
Seizure Frequency [Time Frame: 
Biweekly for four months] 
 
Pediatric Epilepsy Side Effects 
Questionnaire [Time Frame: 3 
months] 
 
Secondary: 
None 

https://clinicaltrials.gov/show/NCT02523183
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MCBD and the effect of this substance on medically 
refractory epilepsy in children. The risks associated with 
this use are not well known. There have recently been 
reports of stroke, liver dysfunction and altered 
anticonvulsant levels. In addition, there have been long 
term risks reported of decreased memory function, 
cognitive problems and executive function abnormalities. 
This study does not condone or advocate the use of the 
substance but merely seeks to document the short-term 
effects of the use in this population. It should be noted 
that providers at Children's Hospital Colorado are not 
registered providers for medicinal cannabis; therefore, 
this will be an observational study of effects of this 
substance as prescribed by other physicians outside of our 
institution.ò 

Maa, E. 
(NCT02229032) 
 
Estimated 
Completion date: 
November 2017 

Observational 
Model: Cohort 
 
Time Perspective: 
Cross-Sectional 
(active, recruiting) 

Genetic Analysis Between Charlotte's Web Responders 
Versus Non- Responders in a Dravet Population 
 
“There is tremendous curiosity about medical marijuana 
and the treatment of epilepsy. In a specific genetic 
epilepsy known as Dravet Syndrome, a mutation occurs 
affecting the SCN1A gene. A specific strain of marijuana 
known as Charlotte's Web, available in Colorado, may 
have activity in this catastrophic epilepsy syndrome. 
Anecdotal reports suggest both success and lack of 
response with this therapy. Genetic analysis of the 
differences between Dravet responders and non-
responders may prove useful for identifying patients likely 
to be helped by this therapy, as well as shed light on the 
putative mechanisms by which marijuana may exert any 
antiepileptic effect.” 

Estimated enrolment of 150. 
 
Patients with gene confirmed Dravet Sydrome. Patients 
have uncontrolled epilepsy, having failed at least 2 prior 
treatments (including appropriate Anti-epileptic drugs, 
ketogenic diet, vagus nerve stimulation Therapy). 
Seizure frequency should be more than 2 visually 
countable motor seizures per week (tonic clonic, tonic, 
clonic, myoclonic, or astatic).  
Care providers able to identify convulsive seizures, drop 
attacks, or tonic seizures, or any combination of 
countable seizure types. 
Self- seeking therapy with Charlotte's Web strain of 
medical marijuana with the assistance of a medical 
marijuana doctor, but are still naïve to therapy. 
Care provider able to complete seizure count diary, able 
to obtain oral swab sample from subject with Dravet 
Syndrome, and agree to forfeit any right to results of 
genetic analysis 
 
Age: 1 to 50 years 
 

Not provided Not provided 

McCoy, B. 
NCT02983695 
 
Estimated 
completion date: 
30 August 2018 

Intervention 
Model: Single 
Group Assignment 
 
Masking: None 
(Open Label) 
 
Primary Purpose: 
Treatment 

Cannabinoid Therapy in Medically Refractory Pediatric 
Epilepsy - Phase 1: Dosing and Tolerability Study of a 
Cannabidiol-Rich Whole Plant Extract of Cannabis. 
 
“This is a Phase 1 trial to determine the tolerability and 
optimal dose of CBD rich cannabis extract as an adjunct 
treatment in children with severe drug resistant epilepsy 
due to Dravet Syndrome. This is an open label 
intervention. Study duration is 20 weeks to primary 

N=20 
 
Drug resistant epilepsy due to Dravet syndrome 
 
Must have clinically apparent seizures 
 
Must be able to tolerate administration of medication 
orally or enterally via gastrostomy tube 
 

Intervention(S): 
-Drug: TIL-TC150  

Primary: 
Establishment of tolerability of TIL-
TC150 by measuring the number of 
participants with adverse events [ 
Time Frame: 20-64 weeks] 
 
Establishment of tolerability of TIL-
TC150 by standardised side effects 
questionnaire -pediatric epilepsy side 
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Active not 
recruiting 

analysis with continued follow-up until 64 weeks 
completed.” 

Was never on Cannabinoid therapy or have not been 
treated with Cannabinoid products for at least last 60 
days (confirmed by negative urine test for  
Tetrahydrocannabidiol (THC), only for those who had 
been treated with CBD). 
 
Age: 1 to 18 years 

effects questionnaire (PESQ) [Time 
Frame: 16-64 weeks] 
 
Secondary: 
The impact of therapy on quality of 
life using the Quality of Life in 
Childhood Epilepsy (QOLCE) 
questionnaire [Time Frame: 16-52 
weeks] 
 
The impact of therapy on everyday 
behaviours using the Vineland 
Adaptive Behavior Scales, Second 
Edition. [Time Frame: 20-64 weeks] 
 
Change in seizure frequency from 
baseline [Time Frame: 20 weeks] 
 

Park, Yong. D. 
(NCT02397863) 
 
Estimated 
completion date: 
January 2020 

Expanded Access 
(active and 
‘available for 
treatment’) 

An Open Label, Multi-Center Study to Investigate the 
Safety of Cannabinoid (GWP42003-P) in Children With 
Medication Resistant Epilepsy 
“This open-label, multi-center study is open to patients 1 
to 18 years of age at time of enrollment with medication 
resistant epilepsy. The study consists of an 8 week 
baseline, titration, and treatment of Epidiolex in a daily 
dosage up to 25 mg/kg/day, with an optional secondary 
titration schedule after 26 weeks of treatment up to a 
maximal daily dosage up to 50 m/kg/day until End of 
Treatment, followed by a taper-down period, and a safety 
follow up. Treatment will be provided for a total of 52 
weeks with an interim analysis conducted 12 weeks after 
achieving maximal dose (either 25 mg/kg/day or optimal 
dose with regards to safety and tolerability) and at the 
end of 1 year of treatment with treatment extensions 
conducted beyond 52 weeks until such time as there is 
market authorization for Epidiolex, if Epidiolex becomes 
unavailable, or the study is terminated. Cessation of 
Epidiolex administration will be concluded with a taper 
period and follow-up visit 4 weeks after the taper.” 

No number, nor estimate of patients/participants 
provided. 
 
Patient should have history of trying at least four 
antiepileptic drugs (AEDs), including one trial of a 
combination of two concomitant drugs, without 
successful seizure control. Vagal nerve stimulation, RNS 
deep brain stimulation, or the ketogenic diet can be 
considered equivalent to a drug trial. 
Patient must be taking two or more AEDs at a dose 
which has been stable for at least four weeks. And, be a 
State of Georgia resident. 
 
Age: 1-18 years 

Intervention(s): 
Cannabidiol (Epidiolex), daily 
dosage up to 25 mg/kg/day 
with an optional up titration 
to a maximal daily dosage up 
to 50 m/kg/day until End of 
Treatment. 

None reported 

Wang, G. S.  
(NCT02447198) 
 
Estimated 
completion date: 
December 2018 

Observational 
Model: Cohort 
 
Time Perspective: 
Prospective 

Cannabidiol (CBD) and Pediatric Epilepsy 
 
“Legislation to allow medical marijuana has had a 
significant impact on the pediatric population of 
Colorado. There have been many reported different 
effects and properties of each of the over 60 known 
cannabinoids found in marijuana. The main exposures in 

Estimated enrolment of 300 patients who use, or plan 
to use, orally administered CBD rich hash oil for 
treatment of epilepsy. Parent/legal guardian 
accompanying patient who is >= 18 year of age and 
non-incarcerated. 
 
Age: 31 Days to 17 Years 

Intervention(s): 
Not provided 

Primary: 
None relevant to the current review 
 
Secondary: 
Demographic Data [Time Frame: 
collected once at study visit] 
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pediatrics have involved the use of Cannabidiol (CBD) 
high- and Tetrahydrocannibinol (THC) low-content hash 
oil in children with epilepsy. The reported benefit of this 
oil is to have the anticonvulsant properties of CBD without 
the psychoactive components of THC. Human studies on 
the efficacy of CBD on epilepsy are few and limited. 
The investigators' specific aims are the following: 
Specific Aim 1: Describe the plasma pharmacokinetics of 
Cannabidiol (CBD), Tetrahydrocannibinol (THC), and their 
respective metabolites in pediatric patients with epilepsy. 
Specific Aim 2: Describe the plasma pharmacokinetics of 
other antiepileptic drugs (AEDs) taken in conjunction with 
CBD in order to evaluate drug interactions. 
Specific Aim 3: Describe parental perception of efficacy of 
CBD on control of epilepsy. 
The investigators will recruit children and their parents 
who are currently using or plan to use CBD for their 
seizure disorder. This study will NOT be providing patients 
with CBD. Consenting subjects will undergo a number of 
blood and urine collection that will be analyzed to 
describe the pharmacokinetics and possible drug 
interactions of CBD in pediatric epilepsy.” 
 

Describe parental perception of 
efficacy of CBD on control of epilepsy 
[Time Frame: collected once at study 
visit] 
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