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Introduction

* Plant-derived highly purified cannabidiol oral
solution (CBD) is approved in the EU and UK for
the adjunctive treatment of seizures associated
with Lennox-Gastaut syndrome (LGS) and Dravet
syndrome (DS), in conjunction with clobazam,
based on data from a large clinical programme of
randomised controlled trials (RCTs).'-®

* In pharmacokinetic studies, CBD bioavailability
has previously been shown to increase with a
high-fat meal versus fasting.”®

* Real-world studies and case reports suggest that
coadministration of a ketogenic (high fat, low
carbohydrate) diet with CBD influences CBD
plasma levels and seizure reduction.?-"

— However, in patients with LGS or DS receiving
CBD, the relationship between a ketogenic
diet and CBD bioavailability or seizure
response remains unclear

» This post-hoc analysis of the CBD RCTs explored
this relationship.

Objective
» To gain a better understanding of the effect of a
ketogenic diet on CBD plasma concentration and

seizure reduction in patients with LGS or DS
treated with CBD in the RCTs.

Methods

* A post-hoc analysis of pooled RCT data in patients
with LGS (NCT02224560, NCT02224690) or DS
(NCT02224703) who were, or were not, on a
ketogenic diet alongside CBD treatment.

» Data were also pooled from another RCT in
patients with DS (NCT02091375) for the seizure
frequency analysis.

» Patient data were from those enrolled in the RCTs
who had received 10 (CBD10) or 20 (CBD20)
mg/kg/day plant-derived, highly purified CBD
(Epidyolex® [EU]/Epidiolex® [US]; 100 mg/mL oral
solution) and who had available dietary records.

* QOutcomes included:

— CBD plasma concentration over time
(assessed using liquid chromatography with
tandem mass spectrometry)

— Change in blood plasma levels of CBD
over time

— Change in total seizure frequency over time

» The RCTs were conducted with
Epidyolex®Epidiolex®, and the results do not
apply to other CBD-containing products.

Results
Patient baseline characteristics?

Patients on a Patients noton a
ketogenic diet ketogenic diet
(N=18) (N=244)
(n=7) (n=11) (n=82)
Mean age, y 9.2 10.0 13.5 16.2
(min, max) (4.5,17.7) (3.0,17.1) (2.6,38.2) (2.6,48.0)
Sex, n (%)
Female 5(714)  2(18.2) 40(48.8) 77 (47.5)
Number of prior ASMs, n (%)
0 0 (0) 0(0) 3(3.7) 0(0)
1 0(0) 1(9.1) 3(3.7) 6 (3.7)
2 0 (0) 1(9.1) 10(12.2)  5(3.1)
3 2 (28.6) 0(0) 10(12.2) 18 (11.1)
>4 5(71.4) 9(81.8) 56(68.3) 133(82.1)
Number of ASMs during the RCT, n (%)
1 0 (0) 1(9.1) 5(6.1) 10 (6.2)
2 0 (0) 1(9.1)  25(30.5) 40(24.7)
3 4(571) 5(455) 25(30.5) 57(352)
>4 3(429) 4(364) 27(329) 55(34.0)
Baseline seizure frequency per 28 days, mean (min, max)
Total 1(?1?1582 5’11; 43 469.7 (3.7, 379.0 (3.9,

74940)  26710)  19007)  45910)

aPatients with available plasma samples only.
ASMs, antiseizure medications; CBD, cannabidiol; CBD10, cannabidiol 10 mg/kg/day;
CBD20, cannabidiol 20 mg/kg/day; RCT, randomised controlled trial; y, year.
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» Median CBD plasma levels were not substantially different between the ketogenic diet and non-ketogenic diet groups
in patients receiving 10 or 20 mg/kg/day CBD at the start and end of CBD treatment.
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3Includes patients from the RCTs: NCT02224560 (LGS), NCT02224690 (LGS), NCT02224703 (DS), and NCT02091375 (DS); patient characteristics are provided in the supplementary material available via the QR code.
Upper bar = Q1; lower bar = Q3; diamond = median; asterisk = mean. CBD, cannabidiol; CBD10, cannabidiol 10 mg/kg/day; CBD20, cannabidiol 20 mg/kg/day; DS, Dravet syndrome; LGS, Lennox-Gastaut syndrome;
RCTs, randomised controlled trials.
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3ncludes patients from the RCTs: NCT02224560 (LGS), NCT02224690 (LGS), NCT02224703 (DS) and NCT02091375 (DS); patient characteristics are provided in the supplementary material available via the QR code.
CBD, cannabidiol; CBD10, cannabidiol 10 mg/kg/day; CBD20, cannabidiol 20 mg/kg/day; DS, Dravet syndrome; LGS, Lennox-Gastaut syndrome; RCTs, randomised controlled trials.

* Percentage change from baseline in total seizure frequency and total seizure responder rates were not substantially
different between the ketogenic diet and non-ketogenic diet groups.

* Findings were consistent across individual seizure types (see supplementary material via the QR code).

Limitations
« The RCTs were not designed to investigate the effect of a ketogenic diet on CBD exposure/effectiveness:
— Data may be impacted by differences in the timing of meals in relation to CBD dosing and collection of blood plasma
= High CBD outliers may represent patients taking CBD with a meal
— Diet composition in the ketogenic and non-ketogenic diet groups was unknown
— The lack of statistical testing and low sample size further limits the reliability and generalisability of the findings

Conclusions

* In this post-hoc analysis of the CBD LGS and DS RCTs, no substantial differences were observed in CBD plasma
concentration or seizure responses in patients on a ketogenic diet versus those who were not.

* Further research is needed using studies specifically designed to assess the impact of a ketogenic diet and its timing
on CBD plasma levels and seizure reduction.
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Baseline characteristics of patients with baseline total seizure data available?

Patients on a ketogenic diet (N=58)

Patients not on a ketogenic diet (N=655)

Placebo CBD10 CBD20 Placebo CBD10 CBD20
(n=25) (n=12) (n=21) (n=260) (n=118) (n=27T7)

Mean age, y (min, max) 10.6 (3.0, 20.5)
Sex, n (%)
Female 6 (24.0)
Number of prior ASMs, n (%)
0 0 (0)
1 2 (8.0)
2 3 (12.0)
3 4 (16.0)
>4 16 (64.0)
Number of ASMs during the RCT, n (%)
1 1(4.0)
2 10 (40.0)
3 7 (28.0)
>4 7 (28.0)

Baseline seizure frequency per 28 days, mean (min, max)
Total 705.4 (39.4, 3207.0)

0(2.8,17.7)

8 (66.7)

2 (16.7)
5 (41.7)
5 (41.7)

863.3 (6.0, 7494.0)

6 (2.6, 17.1)

2 (9.5)
7(33.3)
7(33.3)
5(23.8)

466.7 (4.8, 2671.0)

13.1 (2.2, 45.

134 (51.5)

6 (2.3)

16 (6.2)
30 (11.5)
28 (10.8)
180 (69.2)

10 (3.8)
54 (20.8)
101 (38.8)
95 (36.5)

1)

339.6 (4.0, 4357.4)

12.6 (2.3, 38.2)

374.0 (3.7, 13607.0)

3ncludes patients from the RCTs: NCT02224560 (LGS), NCT02224690 (LGS), NCT02224703 (DS) and NCT02091375 (DS). ASMs, antiseizure medications; CBD, cannabidiol; CBD10, cannabidiol 10 mg/kg/day; CBD20, cannabidiol 20 mg/kg/day; DS, Dravet syndrome;

LGS, Lennox-Gastaut syndrome; RCT, randomised controlled trial.
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randomised controlled trial.
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