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Objective

« To evaluate baseline demographic and clinical factors
associated with persistence on CBD among patients with
LGS, DS, TSC, or other refractory epilepsies

Conclusions

« Clinical and demographic factors were associated with
persistence on CBD. Persistence on CBD was higher
among patients with TSC, LGS, and DS, as well as those
using clobazam at baseline and those enrolled in the
Northeast US, and lower among patients with anxiety;
these findings remained robust post—Bonferroni correction

« Associations with age at CBD initiation, ethnicity, and
polypharmacy were observed before Bonferroni correction
for multiple comparisons but did not remain statistically
significant after correction

Overall, results suggest that persistence on CBD may be
more strongly influenced by factors such as diagnosis,
comorbidities, concomitant clobazam use, and region of
enroliment

These insights may support clinicians in recognizing
factors associated with higher persistence and support
treatment continuity
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Epidiolex® is approved in the US for the treatment of seizures associated with Lennox-Gastaut syndrome, Dravet syndrome, or tuberous sclerosis
complex in patients =21 year of age.
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Introduction

Lennox-Gastaut syndrome (LGS), Dravet
syndrome (DS), and tuberous sclerosis complex

(TSC) are severe developmental and epileptic
encephalopathies with an onset in infancy or
early childhood and are often resistant to

antiseizure medications (ASMs)'-3
A plant-derived, highly purified pharmaceutical

formulation of cannabidiol (CBD; Epidiolex®,
100 mg/mL oral solution) is approved for the

treatment of seizures associated with LGS, DS,
or TSC.4 The efficacy of CBD in these

indications has been well established in

randomized clinical trials®®

Previous real-world studies have reported

relatively high long-term persistence on CBD
treatment'%.1!; however, factors influencing

persistence remain unclear

Results

Table 1. Results (unadjusted and Bonferroni-adjusted) from Cox proportional hazard
model of risk of discontinuation—overall population without baseline CBD use

(N=7815)

Cohort
DS
LGS
TSC
Other refractory epilepsies
Age® category, years
0-2
3-9
10-17
18-25
26-40
41-54
>55
Gender
Female
Male
Region
Northeast
Midwest
South
West
Missing
Race/ethnicity
Hispanic
Non-Hispanic Asian
Non-Hispanic Black
Non-Hispanic White
Non-Hispanic other/unknown
Missing
Insurance type
Commercial only
Medicare only
Medicaid only
Multiple known types
Unknown/missing type
Index year
2018
2019
2020
2021
2022
2023
2024
BMI°€ group based on values
Underweight
Normal weight
Overweight
Class I-Ill obesity
Missing
Baseline CCl score (categorical)
0
1-2
3-4
25
Baseline comorbidities®
Anxiety
Bipolar disorder
Schizophrenia
Insomnia/sleep disorders
ADHD
Autism (autism spectrum disorder)
Diabetes mellitus

558 (7.1)
4649 (59.5)
185 (2.4)
2423 (31.0)

254
1727

3.3)
22.1)
1987 (25.4)
1419 (18.2)
1482 (19.0)
582 (7.4)
364 (4.7)

—~ e~~~

3738 (47.8)
4077 (52.2)

1679 (21.5)

3124 (40.0)

1911 (24.5)
732 (9.4)
369 (4.7)

750 (9.6)
169 (2.2)
648 (8.3)
5018 (64.2)
286 (3.7)
944 (12.1)

1912 (24.5)
629 (8.0)
2895 (37.0)
542 (6.9)
1837 (23.5)

568 (7.3)
3450 (44.1)
1310 (16.8)
1021 (13.1)
810 (10.4)
505 (6.5)

151 (1.9)

1122 (14.4)
1118 (14.3)
524 (6.7)
526 (6.7)
4525 (57.9)

5125 (65.6)
2052 (26.3)
528 (6.8)
110 (1.4)

1257 (16.1)
198 (2.5)
50 (0.6)

1009 (12.9)

808 (10.3)

1599 (20.5)
221 (2.8)

Methods

0.78
0.77
0.67
Ref

0.99
0.88
0.92
Ref
0.98
0.98
1.27

1.06
Ref

0.77
Ref
0.93
1.08
0.95

0.91
0.93
1.06
Ref
1.02
1.15

Ref
0.85
0.94
0.98
0.84

Ref
1.17
1.19
1.34
1.64
1.89
1.34

0.93
Ref
1.09
1.13
1.41

Ref
0.98
1.01
1.33

1.14
0.94
0.79
0.94
1.02
1.03
1.06

This retrospective cohort
study used the US Optum®
Market Clarity claims
database and integrated
clinical data from >70 million

patients and >150 US payers.

Study details and design are
shown in Figures 1 and 2

A summary of factors
analyzed in this study is
shown in Figure 3

This study included patients
with Epidiolex® prescription
records (pharmacy claims
and written prescriptions) and
results do not apply to other
CBD-containing products

Risk of discontinuation

Lower Upper Unadjusted

95% ClI 95% ClI P value
<0.001

0.70 0.87 <0.001
0.72 0.82 <0.001
0.56 0.80 <0.001
<0.001

0.84 1.17 0.877
0.81 0.96 0.004
0.85 0.99 0.029
0.90 1.07 0.629
0.87 1.10 0.710
1.10 1.46 <0.001
0.027

1.01 1.12 0.027
<0.001

0.72 0.83 <0.001
0.87 0.99 0.033
0.98 1.18 0.109
0.84 1.07 0.359
<0.001

0.83 1.00 0.041
0.78 1.12 0.440
0.97 1.17 0.200
0.89 1.17 0.763
1.06 1.25 <0.001
<0.001

0.77 0.95 0.005
0.88 1.01 0.093
0.88 1.09 0.699
0.77 0.91 <0.001
<0.001

1.06 1.29 0.002
1.06 1.33 0.003
1.19 1.51 <0.001
1.45 1.86 <0.001
1.63 2.19 <0.001
0.94 1.91 0.101
<0.001

0.84 1.04 0.197
0.96 1.23 0.177
1.00 1.27 0.058
1.31 1.53 <0.001
0.050

0.92 1.04 0.475
0.90 1.12 0.901
1.07 1.66 0.010
1.06 1.23 <0.001
0.80 1.1 0.458
0.58 1.07 0.128
0.87 1.01 0.098
0.94 1.11 0.671
0.96 1.10 0.422
0.91 1.24 0.445

Figure 1. Study details

000

i(t::)?:ation » Patients with LGS, DS, TSC, or other refractory epilepsies who initiated CBD treatment during the indexing period
=R
Study period * May 15, 2017-June 30, 2024 Follow-up * Variable

209 Indexing period + May 15, 2018-June 30, 2024 Lookback (baseline) period * 12 months before index

» 21 EHR or medical claim with ICD-10-CM diagnosis code? for LGS, DSP, TSC or other refractory epilepsies during the indexing
period
» 21 record of CBD prescribed or dispensed

388]
@ Exclusion + Invalid demographic data
=0

Inclusion
criteria

criteria » Evidence of prior CBD use during the 12-month lookback period
Outcome » Persistence on CBD based on time to discontinuation (>60-day supply gap)

» Time to event analysis: Multivariable Cox proportional hazard model was used to identify factors associated with discontinuation.
HRs (95% Cls), reflective of the relative risk of discontinuation, were used to assess persistence
» Bonferroni correction was applied as a sensitivity analysis to account for multiple comparisons (63 in total)

=R Statistical
lon analyses

@Expert algorithms were used to identify epilepsy types using ICD-10-CM diagnosis codes. Codes included: G40.81* (LGS); G40.83 (DS); Q85.1 (TSC); Other refractory epilepsies:G40* (Epilepsy and recurrent
seizures); F44.5, G40, P90, Q85.1, R56* (Epilepsy, seizures, LGS, or TSC); R56.0* (Febrile seizures); F70, F71, F72, F73, F78, F79, F80*, F81*, F82*, F84*, F88, F89, R41.83 (Intellectual disability/developmental
delay); G40.01*, G40.11*, G40.21*, G40.31*, G40.41*, G40.803, G40.804, G40.813, G40.814, G40.823, G40.824, G40.91*, G40.A1*, G40.B1* (Intractable/refractory epilepsy); F44.5, G40.00*, G40.10*, G40.20*,
G40.30%, G40.40%, G40.50*, G40.801, G40.802, G40.811, G40.812, G40.821, G40.822, G40.89, G40.90*, G40.A0*, G40.B0*, P90, R56* (Seizure or non-intractable/non-refractory epilepsy). Codes for abnormal brain
imaging (C71*, G04*, G05*, G10, G11*, G12*, G20, G21*, G23*, G25*, G30*, G31*, G32.81, G35, G40.4*, G45.9, G80.8, G80.9, G91.1, G91.2, G92, G93.1, G93.2, G93.5, G93.6, G93.7, G94, G95.0, 163.50, 167.848,
QO01*, Q02, Q03*, Q04.1, Q04.2, Q04.3, Q04.5, Q04.6, Q04.8, Q05*, Q07.9, Q85.1, Q90*) and conditions precluding LGS (C71*, G10, G11*, G12.0, G12.1, G12.20, G12.21, G12.22, G12.29, G12.8, G12.9, G20,
G21*, G23*, G25*, G30*, G31*, G32.81, G35, G91.1, G91.2, G93.7, G94, Q03*, Q04.5, Q04.6, Q04.8, Q07.9, Q85.1, Q90*) were used as rule-out criteria. Diagnosis categories are not mutually exclusive. Inclusion
criteria were further refined for DS (=1 pharmacy claim for 22 ASMs and <91 days of supply for contraindicated ASMs). ASM, antiseizure medication; CBD, cannabidiol; DS, Dravet syndrome; EHR, electronic health
record; HR, hazard ratio; ICD-10-CM, International Classification of Diseases, 10th Revision—Clinical Modification; LGS, Lennox-Gastaut syndrome; TSC, tuberous sclerosis complex.

Table 1. (continued)

Risk of discontinuation

Lower Upper Unadjusted B::.f:;::g"
95% ClI 95% ClI P value justes
P value

Bonferroni- Baseline comorbidities? (continued)
adjusted Liver disease/hepatic impairment (abnormal 232 (3.0) 111 0.96 129 0.173 1.000
P value? results of liver function studies)
Kidney di.sease (.acute kidney failure and 11.(0.1) 153 0.84 278 0167 1.000
<0.001 chronic kidney disease)
<0.001 Hypertension 739 (9.5) 1.04 0.95 1.15 0.417 1.000
<0.001 Baseline epilepsy-related surgeries?
_ Focal resection/temporal lobectomy/
lesionectomy/MST/LITT/AFHH/ stereotactic 37 (0.5) 1.51 1.05 217 0.025 1.000

1.000 radiosurgery

0.231 Corpus callosotomy 14 (0.2) 0.60 0.33 1.11 0.104 1.000

1.000 Stimulation therapy 442 (5.7) 0.90 0.81 1.01 0.076 1.000

_ Baseline medication use®

1.000 Clobazam 3526 (45.1) 0.87 0.82 0.91 <0.001 <0.001

1.000 Levetiracetam 3109 (39.8) 0.98 0.93 1.03 0.431 1.000

0.062 Valproate, valproic acid, or divalproex sodium 2190 (28.0) 0.99 0.93 1.04 0.609 1.000

Baseline polypharmacy® burden category
S 0.010

1.000 (number of medications)

— 0-2 1362 (17.4) Ref - - - -
3-4 2516 (32.2) 0.89 0.83 0.96 0.003 0.210
<0.001 5-6 2269 (29.0) 0.89 0.82 0.97 0.005 0.338
_ 27 1668 (21.3) 0.86 0.79 0.95 0.002 0.148

1.000 Baseline all-cause HCRU

1.000 ED visits? 3220 (41.2) 1.06 1.01 112 0.027 1.000

1.000 Inpatient staysd 3243 (41.5) 1.07 1.01 1.14 0.019 1.000

Count of ambulatory visits 0.942

1.000 Bottom quartile (0-5) 2103 (26.9) Ref - - - -

1.000 Second quartile (6—11) 1827 (23.4) 0.99 0.92 1.07 0.885 1.000

1.000 Third quartile (12—-24) 1935 (24.8) 1.01 0.94 1.10 0.723 1.000

- Top quartile (=25) 1950 (25.0) 1.00 0.91 1.09 0.912 1.000

1.000 Total costsf 0.394

0.028 Bottom quartile ($0-$14,014) 1954 (25.0) Ref - - - -

Second quartile ($14,014-$49,563) 1954 (25.0) 1.05 0.97 1.13 0.263 1.000
~ Third quartile ($49,563-$117,094) 1953 (25.0) 0.99 0.91 1.08 0.777 1.000

0.319 Top quartile (26117,094) 1954 (25.0) 1.00 0.91 110 0.960 1,000

1.000 Rows with text in purple font indicate the factors that remained significant post-Bonferroni corrections. HRs <1 indicate a lower risk of discontinuation (ie, higher persistence)

1.000 compared with the reference group. HR = 1 indicates no difference in discontinuation rates. HRs >1 indicate a higher risk of discontinuation (ie, lower persistence)

0.002 compared with the reference group. Percentages may not sum to 100% due to rounded values. @Bonferroni correction was applied as a sensitivity analysis to account for multiple

comparisons (63 in total) in the model. Adjusted P values were calculated by multiplying each nominal P value by 63; any values that exceeded 1 were capped at 1. Adjusted P values

<0.05 were considered statistically significant. PAge as of the index year. °BMI was captured during the lookback (baseline) period- 9Reference groups were no baseline comorbidities,
— no epilepsy-related surgeries, no baseline medication use, no baseline ED visits, and no baseline inpatient stays. ®Polypharmacy burden is defined as the number of concomitant

maintenance ASMs, antipsychotics, or antidepressant and anxiolytic medications taken during the 12 months before the CBD index date. fTotal costs include pharmacy costs and

0.153 medical costs. Standardized costs are reported.

0.184 ADHD, attention-deficit/hyperactivity disorder; AFHH, anatomical or functional hemispherectomy and hemispherotomy; ASM, antiseizure medication; BMI, body mass index; CBD,
<0.001 cannabidiol; CClI, Char!son quorbidity Index; DS, Dravet syndrome;lED, emergency department; HCRU, healthcare resource utilizgtion; HR, hazard ratio; LGS, Lennox-Gastaut
<0.001 syndrome; LITT, laser interstitial thermal therapy; MST, multiple subpial transection; Ref, reference category; TSC, tuberous sclerosis complex.
<0.001

1.000 * The analytical cohort included 7815 patients (LGS, n=4649; DS, n=558; TSC, n=185; other

- refractory epilepsies, n=2423)

- » Prior to Bonferroni correction (Table 1):

1.000

1.000
<0.001 Higher persistence on CBD was Lower persistence on CBD was

associated with: associated with:

1.000 — Higher baseline polypharmacy burden — High baseline Charlson Comorbidity

1.000 counts of 3—4, 5-6, and =7 medications Index score of 25

0.659

— Clobazam use at baseline — Epilepsy-related surgeries

?833 — Diagnosis of LGS, DS, or TSC — Anxiety at baseline

1888 — Demographic factors: ages 3—-17 years, — Index years (2019-2023 vs 2018)

1.000 enroliment in Northeast and Southern — Demographic factors: female gender,

1.000 US regions, and Hispanic ethnicity and age =55 years

1.000

Figure 2. Study schematic Figure 3. Summary of baseline factors analyzed for their

association with persistence on CBD

Demographics | Clinical characteristics | Treatment history HCRU and costs

12 months Index event?
pre-CBD 1st prescription o)
initiation for CBD Study end 020 =
May 15, June 30, e

2018 2024

Cohort (LGS, DS, TSC,

< 2 X : Age
Cd I __Indexing period ] other refractory

Antiseizure ED visits
medications®

Inpatient stays
Polypharmacy

burden count

i ) Sex epilepsies)
Race/ethnicity

Study start
May 15,
2017 >
US region
Lookback period
(12 months before Variable follow-up®
index?)

aThe index event (date of CBD initiation) was defined as the date of
the first recorded CBD fill from prescription (EHR) or dispensing
(pharmacy claim) between May 15, 2018, and June 30, 2024 (or latest
date of data availability) following diagnosis, after a 12-month lookback
period. PPost-index follow-up duration varied across patients. The
follow-up end date is the date that is the earliest of disenrollment from
the health plan, end of study period, or evidence of death.

CBD, cannabidiol; EHR, electronic health record.

A 4

BMI group Count of ambulatory visits

CCI category
Total costs (pharmacy costs

Insurance type and medical costs)

Baseline comorbidities?

Index year Epilepsy-related

surgeriesP

aBaseline comorbidities included anxiety, bipolar disorder, schizophrenia, insomnia or sleep disorders, attention-deficit/hyperactivity
disorder, autism spectrum disorder, liver disease/hepatic impairment, diabetes mellitus, kidney disease, and hypertension. Epilepsy-
related surgeries included focal resection/temporal lobectomy/lesionectomy/MST/LITT/AFHH/stereotactic radiosurgery, corpus
callosotomy, and stimulation therapy. °Baseline antiseizure medications included clobazam, levetiracetam, valproate, and valproic
acid/divalproex sodium.

AFHH, anatomical or functional hemispherectomy and hemispherotomy; BMI, body mass index; CBD, cannabidiol; CCI, Charlson
Comorbidity Index; DS, Dravet syndrome; ED, emergency department; HCRU, healthcare resource utilization; LGS, Lennox-Gastaut
syndrome; LITT, laser interstitial thermal therapy; MST, multiple subpial transections; TSC, tuberous sclerosis complex.

Figure 4. Cox proportional hazard model of time to CBD discontinuation (HR [95% CI])2
showing significant factors associated with persistence on CBD post-Bonferroni

correction
DS vs other refractory epilepsies - o
0.78 (0.70, 0.87):
LGS vs other refractory epilepsies - HH :
0.77 (0.72, 0.82)
TSC vs other refractory epilepsies - —e— :
0.67 (0.56, 0.80)
Northeast vs Midwest US regions - O

0.7 (0.72, 0.83)’

——
1.34 (1.19, 1.51)

Index year 2021 vs 2018 -

Index year 2022 vs 2018 - ——

1.64 (1.45, 1.86)

Index year 2023 vs 2018 ' o
i 1.89 (1.63, 2.19)

Anxiety at baseline e
| 1.14 (1.06, 1.23)

Clobazam use at baseline O
0.87 (0.82, 0.91)

0.0 0.6 1 1.2 1.8 24
Hazard ratio (95% CI)

A
v

Higher persistence Lower persistence

20nly statistically significant HRs are presented post-Bonferroni correction. HRs <1 indicate a lower risk of discontinuation (ie, higher persistence) compared with the reference group.
HRs >1 indicate a higher risk of discontinuation (ie, lower persistence) compared with the reference group.

CBD, cannabidiol; DS, Dravet syndrome; HR, hazard ratio; LGS, Lennox-Gastaut syndrome; TSC, tuberous sclerosis complex.

« Post-Bonferroni, several associations remained significant (Table 1 and Figure 4):

Higher persistence on CBD was
associated with:

Lower persistence on CBD was
associated with:

— Clobazam use at baseline — Anxiety at baseline

— Enrollment in the Northeast US region — Index years (2021-2023 vs 2018)

— Diagnosis of LGS, DS, or TSC

Strengths and Limitations

« Optum Market Clarity is a large real-world database integrating de-identified electronic
health records and claims data from multiple US payer types, providing large-scale
longitudinal data to evaluate treatment persistence and associated demographic and
clinical factors in routine care. This study assessed associations with persistence on CBD
in the real world, an area with limited evidence in the published literature

 |dentification of epilepsy types relied primarily on ICD-10-CM diagnosis codes from claims
data, which may result in misclassification. Analyses were limited to select demographic
and clinical characteristics and did not capture all potential associations with persistence
on CBD. Only associations were assessed; therefore, causality cannot be inferred and
associations with persistence may be influenced by unmeasured confounding factors
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