
Results

Conclusions

• Descriptive results from this post hoc analysis support the 

effectiveness and tolerability of CBD as an ASM for the 

treatment of adults with refractory seizures associated with LGS

– CBD is associated with a reduction in drop and total seizures 

in adults both at the end of the RCTs and 3-year OLE

– The sustained seizure reduction and patient retention 

observed in adults were similar to those observed in the 

overall population

– The observed safety profile in adults was consistent with 

the overall safety profile reported in the RCTs and OLE2–4

Objective

• To evaluate the effectiveness and safety of cannabidiol (CBD; 

Epidyolex®, 100 mg/mL oral solution) in adult patients 

(≥18 years) from the Lennox-Gastaut syndrome (LGS) CBD 

randomised controlled trials (RCTs), including those who 

switched to or continued to receive CBD for up to Week 156 

as part of the open-label extension (OLE)

Introduction

• Lennox-Gastaut syndrome (LGS) is a severe developmental and epileptic encephalopathy, 

characterised by multiple types of drug-resistant seizures, severe cognitive and behavioural 

impairments, and the presence of slow spike-and-wave complexes and generalised 

paroxysmal fast activity on electroencephalogram1

• Onset is most common in children 3–5 years of age; however, LGS continues through to 

adulthood, with seizures remaining drug resistant1

• Two randomised, phase 3, double-blind, placebo-controlled trials (GWPCARE3 

[NCT02224560] and GWPCARE4 [NCT02224690]) evaluated the efficacy and safety of 

plant-derived, highly purified cannabidiol (CBD; Epidyolex® [EU]/Epidiolex® [US], 

100 mg/mL oral solution) in patients with LGS.2–6 An open-label extension (OLE; 

GWPCARE5, NCT02224573) was also conducted in patients who continued on from 

GWPCARE3 and 4, to assess long-term effectiveness and safety, up to 156 weeks7

– These trials were conducted in mixed-age populations, including paediatric 

and adult patients2,3,7 

• This post hoc analysis aimed to evaluate CBD effectiveness and safety specifically in adults 

with LGS, by analysing a sub-population of adults from the GWPCARE3 and 4, and the 

subsequent OLE

Methods

Table 2. Patient demographics and characteristics at baseline 

ASM, antiseizure medication; BL, baseline; CBD, cannabidiol; OLE, open-label extension; Q1–Q3, interquartile range; 

RCT, randomised controlled trial; RoW, rest of the world.

RCT CBD 

(N=74)
at baseline

RCT placebo 

(N=51)
at baseline

OLE CBD

(N=116)
at baseline

Age (years), 

median (min–max)
25.1 (18–48) 23.6 (18–45) 25.2 (18–48)

Sex (male), n (%) 38 (51.4) 23 (45.1) 56 (48.3)

Race, n (%)

Asian 1 (1.4) 0 2 (1.7)

Black/African American 3 (4.1) 0 2 (1.7)

White 67 (90.5) 51 (100.0) 109 (94.0)

Other 3 (4.1) 0 3 (2.6)

Region, n (%) 

USA 58 (78.4) 40 (78.4) 90 (77.6)

RoW 16 (21.6) 11 (21.6) 26 (22.4)

BL drop seizures per 28 

days, median (Q1–Q3)

65.2 

(26.1–113.7)

52.0 

(23.0–83.0)

58.8 

(24.0–97.5)

Patients experiencing 

other seizures at BL, n (%)

Tonic 59 (79.7) 39 (76.5) 89 (76.7)

Clonic 3 (4.1) 5 (9.8) 6 (5.2)

Tonic-clonic 35 (47.3) 32 (62.7) 62 (53.4)

Atonic 36 (48.6) 28 (54.9) 60 (51.7)

Myoclonic 24 (32.4) 22 (43.1) 42 (36.2)

• The RCT CBD, RCT placebo, and OLE CBD groups included 74, 51, and 116 adults, 

respectively (51.4%, 45.1%, and 48.3% male; Table 2)

– The median (min–max) age was 25.1 (18–48), 23.6 (18–45), and 25.2 (18–48) 

years, respectively

• Patients were predominantly White, and the majority were enrolled at sites in the US

• The median (Q1–Q3) drop seizure frequency was 65.2 (26.1–113.7), 52.0 (23.0–83.0), 

and 58.8 (24.0–97.5) per 28 days, respectively

• Tonic seizures were the most frequent seizure type at baseline, followed by tonic-clonic, 

atonic, and myoclonic seizures 

• Patients received a median of 7.5–8.0 prior ASMs and three concomitant ASMs (most 

commonly clobazam, valproate, and lamotrigine)
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• Adults (≥18 years at randomisation) in the randomised controlled trials (RCTs) were 

analysed using the intent-to-treat (ITT) Analysis Set, which included adults randomised to 

10 or 20 mg/kg/day CBD (pooled) or placebo. RCT effectiveness outcomes presented here 

are for adults who received CBD during the RCTs

• Adults who entered the OLE, including those who had received CBD or placebo during the 

RCTs, were analysed as OLE CBD; all received CBD during the OLE. OLE effectiveness 

analyses included adults with seizure data for each analysis period, while OLE safety 

analyses used the OLE Safety Analysis Set, comprising adults randomised in the RCTs who 

continued into the OLE (Figure 1)

• Baseline characteristics and demographics were reported; effectiveness was analysed 

compared with baseline in the RCT and OLE study end (RCT Week 14, OLE Week 156) 

using descriptive statistics

– Effectiveness outcomes of this post hoc analysis included CBD retention rates after 1 

and 3 years of the OLE, reductions in drop and total seizure frequency from baseline, 

and response rates (≥50% reduction) in drop and total seizures

• Safety data included treatment-emergent adverse events (TEAEs), evaluated throughout the 

RCT and OLE, and reported at study end (OLE Week 156)

• Although the RCTs were designed to compare CBD with placebo, this post hoc analysis of 

the adult population from the RCT was not powered to confirm a difference between CBD 

and placebo; thus, subgroup results included in this analysis are descriptive only 

• This study used data on Epidyolex®/Epidiolex®, and the results of this post hoc analysis do 

not apply to other CBD-containing products

Figure 1. Study design

BL, baseline; CBD, cannabidiol; ITT, intent-to-treat; OLE, open-label extension; RCT, randomised controlled trial.

RCT CBD 

(N=74)
at baseline

RCT placebo 

(N=51)
at baseline

OLE CBD

(N=116)
at baseline

Patients who received 

prior ASMs, n (%)  
74 (100) 51 (100) 116 (100)

Number of prior ASMs, 

  median (Q1–Q3) 
7.5 (5.0–10.0) 8.0 (5.0–12.0) 8.0 (4.5–11.0)

Patients currently 

receiving ASMs, n (%)    
74 (100) 51 (100) 116 (100)

Number of current ASMs, 

  median (Q1–Q3) 
3.0 (2.0–4.0) 3.0 (2.0–4.0) 3.0 (2.0–4.0)

ASMs being received, n (%)

Clobazam 37 (50.0) 14 (27.5) 54 (46.6)

Valproate 33 (44.6) 25 (49.0) 53 (45.7)

Lamotrigine 36 (48.6) 20 (39.2) 53 (45.7)

Levetiracetam 20 (27.0) 15 (29.4) 35 (30.2)

Rufinamide 15 (20.3) 16 (31.4) 31 (26.7)

Figure 2. Kaplan-Meier plot of CBD retention probability in adult patients during the OLE

• One- and 3-year OLE retention rates were 80% (95% confidence interval [CI]: 72, 86) and 70% (60, 77), respectively (Figure 2) 

CBD, cannabidiol; OLE, open-label extension; w, weeks.

aPlacebo data are presented for transparency only; this exploratory post hoc analysis was not designed or powered for formal 

statistical comparisons between CBD and placebo. OLE includes adults who entered the OLE after receiving CBD or placebo 

during the RCTs; all received CBD during the OLE. N values indicate patients with evaluable seizure data at each time point.

CBD, cannabidiol; OLE, open-label extension; RCT, randomised controlled trial. 

Figure 3. Median changes from baseline in average 28-day 

seizure frequency in adults at the end of the RCTs (Week 14) 

and OLE

• Median percentage change (Q1, Q3) from baseline in 28-day seizure frequency with CBD 

increased from 33.9% (−59.6, 8.6) to 68.8% (−84.8, −40.7) for drop seizures, and from 

31.6% (−54.5, −1.4) to 64.6% (−80.6, −37.0) for total seizures between the end of the RCTs 

and OLE Week 156 (Figure 3)

– Corresponding reductions with placebo at the end of the RCTs were 20.9% (−38.0, 1.1) 

and 13.7% (−38.0, −1.3), respectively

• Effectiveness appears to be consistent with that reported previously in the overall population 

Strengths and Limitations
• The strengths of this study include adult-specific data across two RCTs with long-term OLE follow-up (up to Week 156) and high retention rates

• Whilst dosage optimisation with sustained retention during longer-term follow-up may explain the greater reductions and increased responder rates observed in the OLE Week 156, these may also be 

a reflection of survivor bias with the reduction in patient numbers across the OLE

• Results may be limited by selection bias and residual confounders, as estimates were not adjusted for baseline characteristics or time-dependent factors

Table 1. Summary of treatment-emergent adverse 

events observed in >10% of patientsa

OLE CBD (N=116)

Any TEAE, n (%) 112 (96.6)

Diarrhoea 59 (50.9)

Convulsion 43 (37.1)

Pyrexia 33 (28.4)

Somnolence 32 (27.6)

Decreased appetite 30 (25.9)

Upper respiratory tract infection 29 (25.0)

Vomiting 28 (24.1)

Urinary tract infection 24 (20.7)

Decreased weight 23 (19.8)

Nasopharyngitis 16 (13.8)

Sinusitis 16 (13.8)

Cough 16 (13.8)

Sedation 15 (12.9)

Fatigue 14 (12.1)

Pneumonia 14 (12.1)

Influenza 13 (11.2)

Status epilepticus 13 (11.2)

Ear infection 12 (10.3)
aSafety data were analysed using the OLE and Safety Analysis Set.

CBD, cannabidiol; OLE, open-label extension; TEAE, treatment-emergent adverse event.

• The most frequent TEAEs reported were diarrhoea (50.9%), convulsion (37.1%), 

pyrexia (28.4%), and somnolence (27.6%) (Table 1) 

• Safety profile appears to be consistent with that reported previously in the overall 

safety analysis population 

Figure 4. Response rates (≥50% reduction) for drop and total seizures at the end of the RCTs and OLEa 

• At the end of the RCTs (Week 14), 33.8% and 35.1% of patients in the CBD group achieved responses (≥50% reduction from baseline) in drop and total seizures, respectively; corresponding response 

rates with placebo were 15.7% and 13.7%, respectively (Figure 4)

– At 156 weeks in the OLE, these response rates were 67.1% and 68.4%, respectively
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aRCT data were analysed using the RCT ITT Analysis Set, and OLE data were analysed using the OLE Analysis Set. bPlacebo data are presented for transparency only; this exploratory post hoc analysis was not designed or powered for formal statistical comparisons 

between CBD and placebo. N values indicate patients with evaluable seizure data at each time point. 

ITT, intent-to-treat; OLE, open-label extension; RCT, randomised controlled trial.
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