Poster 1.336

1 Member of the European Reference Network EpiCARE, University of Leuven, Leuven, Belgium, 2University of Colorado,
Children’s Hospital Colorado, Aurora, CO, USA, *University of California San Francisco Weill Institute for Neurosciences,
Benioff Children’s Hospital, San Francisco, CA, USA; “University of Tennessee Health Science Center, Le Bonheur Children’s
Hospital, Memphis, TN, USA,; >*Member of the European Reference Network EpiCARE, Reference Centre for Rare Epilepsies,
Necker Enfants Malades Hospital, APHP, U 1163 Institut Imagine, Université Paris Cité, Paris, France; University of
Melbourne, Austin Hospital and Royal Children’s Hospital, Florey and Murdoch Children’s Research Institutes, Melbourne,
Victoria, Australia; “Meyer Children’s Hospital IRCCS, and University of Florence, Florence, Italy; $The International Center for
Epilepsy at Ochsner, Ochsner Health, New Orleans, LA, USA,; °Northwestern University, Chicago, Illinois, USA,; 1%Paediatric
Neurosciences Research Group, Royal Hospital for Children, Glasgow, UK; 11Hospital Ruber Internacional, Madrid, Spain;,
12UCB, Smyrna, GA, USA; 13UCB, Colombes, France,; 1*Member of the European Reference Network EpiCARE, Bambino Gesu
Children’s Hospital, IRCCS, Rome, Italy, University Hospitals KU Leuven, Belgium

Lieven Lagae, MD, PhD, FRCP?; Kelly G. Knupp, MD?, Joseph Sullivan, MD3;
James Wheless, BScPharm, MD4; Rima Nabbout, MD, PhD53;

Ingrid E. Scheffer, MBBS, PhD, FRACP, FRS¢; Renzo Guerrini, MD, FRCP7;

Fawad A. Khan, MD8; Michael P. Macken, MD?; Sameer M. Zuberi, MD19;

Antonio Gil-Nagel, MD, PhD!; Patrick Healy!2; Jayne Abraham, PhD12;

Melanie Langlois, PhD3; Amélie Lothe, PhD13; Nicola Specchio, MD, PhD, FRCP4

A Post-Hoc Evaluation of Fenfluramine With or Without Vagus

Nerve Stimulation in Lennox-Gastaut Syndrome Clinical Trials

Overview

Table 2. Summary of Adverse Events

LGS RCT LGS OLE
Concomitant VNS Concomitant

VNS

Introduction

» Lennox-Gastaut syndrome (LGS) is a developmental and epileptic encephalopathy

characterized by multiple seizure types, cognitive and behavioral impairments, and
abnormal electroencephalographic (EEG) features!-3

(?) QUESTION %ﬁ INVESTIGATION

The efficacy and safety of FFA were previously evaluated in a 14-week randomized-controlled trial (RCT) and subsequent open-label extension (OLE) study (NCT03355209) in
patients with LGS. The current post-hoc analyses of those studies evaluated the effects of FFA with VNS compared with FFA without VNS on frequency of seizures associated with a

Does use of fenfluramine (FFA) with vagus nerve stimulation (VNS) result in any changes in efficacy and
safety compared with FFA treatment without VNS in patients with Lennox-Gastaut syndrome (LGS)?

Placebo
n=32

FFA 0.2
mg/kg/d
n=23

FFA 0.7

mg/kg/d
n=27

Any Dose
n=80

« These, in addition to other comorbidities, contribute to high rates of morbidity, fall, frequendcy of generalizgrdE;(I)Enic-clonic seizures (GTCS), percentage of patients who achieved >50%, >75%, and 100% reduction in seizures associated with a fall, and treatment- Any TEAE, n (%) 22(68.8) | 20(87.0) | 25(926) | 43(78.2) | 49(742) | 53(88.3) | 66 (82.5) 135 (83.9)
mqrtality, signi'ficant c_aregiver burden, and poor patient prognoges2 _ emergent adverse events ( S). Any Serious TEAE, n (%) | 1 (3.1) 2 (8.7) 2 (7.4) 3 (5.5) 2 (3.0) 8 (13.3) 13 (16.3) 26 (16.1)
. S?I.ZL.II‘GS asilo::jlated W|‘:'jh a f?_léyorfdlr?a are a feature of LGS and increase the risk TEAEs in 210% of patients in any group by study and concomitant VNS, n (%)
Of Injury and decreased quality or lire O ] . . : ) .. Asthenia 13.1) | 1@3) 3 (11.1) 2 (3.6) 3 (4.5) 5 (0] NR NR
« Fenfluramine (FFA) is currently approved for the management of seizures associated ‘“ RESULTS Figure. Median Percent Change From Baseline in Seizures Table. Median Percent Change From Baseline in GTCS Change in seizure " " " " " " o (113) 46
with LGS in the US in patients >2 years old,> and as add-on treatment for patients >2 ' : ' ; ; i presentation ' '
vears ofd with seizures associated with LGS in the EU. UK. Japan, and Israe? Associated With a Fall by Use of Concomitant VNS in RCT by Use of Concomitant VNS in RCT and OLE —— @ | e | aes | e | o | s | 569 B0
- Efficacy and safety of FFA were evaluated in patients with LGS in a randomized » 263 patients were randomized to the RCT (n=82, FFA with VNS; n=181, FFA without VNS) and 241 patients entered the .. Placebo | FFA 0.2 mg/kg/day | FFA 0.7 mg/kg/day With VNS p-valuea Decreased appetite 4(12.5) | 5(21.7) | 12(444) | 6(109) | 13(19.7) | 19(317) | 11(13.8) 29 (18.0)
controlled trial (RCT)1° followed by an open-label extension (OLE) study!! OLE (n=80, FFA with VNS; n=161, FFA without VNS) n=32 | (n, % change) Diarrhea 2(63) | 4(174) | 4(148) | 236) | 601 | 7(1L7) 3(3.8) 10 (6.2)
- In the RCT (NCT03355209), treatment with FFA provided a significantly greater . RedLll:c_tions in I(ajo:_h Is:’(laiz)ure types with FFA treatment did not change significantly based on concomitant VNS (all ~>0.05, % 5 - 34 Placebo n=18, 8.7% n=20, -14.7% P>0.05 Fatigue 4(125) | 4(174) | 6(22) 5(9.1) 4 (6.1) 10 (16.7) | 15(18.8) 18 (11.2)
reduction in seizures associated with a fall compared with placebo as well as see Figure and Table 2 Irritability 1(3.1) | 3(13.0) 0(0.0) 4(7.3) 4(6.1) 3(5.0) NR NR
: . : . . 8 10 FFA 0.2 kg/d =9, -69.6% =29, -57.0% P>0.05
significant reductions in generalized tonic-clonic seizures (GTCS); in the OLE + Forthe combl_ned_ FFA_groups in tr_1e RCT _and OLE, a numerically greater percentage of patlen_ts achieved 25_0% and E 10 " g ma/ kg/ day n_ Z n—z 200 ~ Nasopharyngitis 3(9.4) 0(0.0) 2(7.4) 5(9.1) 3 (4.5) 4(6.7) 10 (12.5) 21 (13.0)
(NCT03355209), the frequencies of both seizures associated with a fall and GTCS 275% reducUo_n in seizures assoaa’Fed with a fall when_ t_reated W't_hOUt VNS compared to patients on FF_A W'_th VNS = s ] ' FFA 0.7 mg/kg/day e e 22005 Pyrexia 2(63) | 0(0.0) 3(11.1) | 8(145) | 9(13.6) 4(6.7) 8 (10.0) 16 (9.9)
were significantly reduced from baseline to end of study10.11 A nun_"nerlcally_/ greater proportion qf patlent§ receiving FFA without VNS achieved 100% reduction in seizures E‘ o Any FFA dose in OLE n=43, -37.9% n=62, -56.3% P>0.05 Selzure 0(0.0) | 4(17.4) 2 (7.4) 6 (10.9) 4 (6.1) 2(3.3) 12 (15.0) 14 (8.7)
« Vagus nerve stimulation (VNS) is an adjunctive, nonpharmacological treatment for associated with a fall compared with FFA with VNS in the OLE :\;"20 | ' I VNS Vs WO VNS, e toic clonic siures; OLE, openabel extension; RCT. randomized controlle il VNS e 263) | 4174 | 4048 | 70127 | 576 | 11(183) | 8(100) 16 (9.9)
patients with drug-resistant epilepsy that may reduce seizures in patients with LGS212 *  The percentages of patients who experienced any TEAE were similar across groups for both the RCT and OLE, E o | e v T S o Upper respiratory tract 160 | 143 | 204 | 266 | son | 467 | 800 8 (5.0)
¢ Use of VNS may serve as an indicator of the Severity of seizures associated with regardless of whether they received FFA with or without VNS | E mwith VNS = without VNS AL 6.4 infection : . : . . . . .
LGS, since patients with VNS may have more drug-resistant seizures «  Of the TEAEs reported in 210% of patients in the RCT and OLE, fatigue occurred more frequently in the patients on FFA -30 1 : Vomiting 131 | 3330 | 3(1L1) 4(7.3) 9 (13.6) 4(6.7) 4(5.0) 9(56)
« FFA exerts its effects through a novel, dual mechanism of increased serotonergic with VNS versus those on FFA without VNS ‘ Weight decreased 2(63) | 1(43) | 3(111) | 0.0 | 115 | 4(67) 6 (7.5) 6 (3.7)

35 -
awith VNS vs without VNS
FFA, fenfluramine; RCT, randomized controlled trial; VNS, vagus nerve stimulation.

activity and positive modulation at sigma-1 receptorsi3
+ Similarly, among other mechanisms, VNS also helps to decrease seizures through
increasing serotonin activity in the brain4
« Combining FFA with VNS may, thus, have additive effects leading to greater
reductions in seizures than either therapy alone

Objective

» This is a post-hoc analysis of the FFA RCT and OLE to evaluate the efficacy and safety .
of FFA with and without concomitant VNS in patients with LGS

FFA, fenfluramine; LGS, Lennox-Gastaut syndrome; NR, not reported (may have been reported in <5% of patients and therefore data not
available); OLE, open-label extension; RCT, randomized controlled trial; TEAE, treatment-emergent adverse event; VNS, vagus nerve stimulation.
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= Conclusions

or visit:

In this analysis, use of FFA in the LGS clinical trials was effective and demonstrated an
acceptable safety profile irrespective of whether FFA was given with or without baseline
VNS
Overall, reductions in both seizures associated with a fall and frequency of GTCS with FFA
treatment did not differ significantly based on baseline concomitant VNS

« The proportions of patients who experienced >50%, >75%, or 100% reduction in
seizures associated with a fall were similar regardless of whether patients received
FFA treatment with VNS or if FFA was given without VNS

* Notably, baseline median numbers of seizures associated with a fall were numerically
higher in the RCT and OLE treatment groups that received FFA without VNS versus

:= CONCLUSIONS

In these post-hoc analyses of the FFA LGS clinical trials, efficacy and safety of FFA remained consistent regardless of whether patients were already maintained on stable VNS therapy. Use of FFA with VNS did not result in any statistically significant difference in reduction of
frequency of seizures associated with a fall or GTCS compared with FFA without VNS. The proportion of patients who experienced >50%, >75%, and 100% reductions in seizures associated with a fall did not increase when patients received FFA with VNS. Evaluation of VNS
settings and duration of therapy may be needed; larger studies would provide insight into the combined use of FFA and VNS.
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For the combined FFA groups in the RCT, a numerically greater percentage of
patients achieved >50% and >75% reduction in seizures associated with a fall
when on FFA without VNS compared to patients on FFA with VNS; in patients who

* Inthe OLE, 80/241 patients had VNS at RCT baseline (Table 1) Figure 1. Median Percent Change From Baseline in Seizures Associated With )
Methods -

a Fall and GTCS by Use of Concomitant VNS

There were no statistically significant differences in baseline seizure frequencies in groups by
concomitant VNS use (all £>0.05)

« In the RCT, eligible patients with LGS (aged 2-35 years) were randomized (N=263) to _ _ _ _ _ _ - PBO  FFA02  FFAQ7  AnyDose PBO FFA02  FFAOZ  AnyDose achieved a 100% seizure reduction, a numerically greater percentage was those on FEA with VNS
placebo (PBO), FFA 0.2 mg/kg/day, or FFA 0.7 mg/kg/day (max: 26 mg/day)1° - Baseline median number of seizures associated with a fall was numerically higher in the RCT 20 - mg/kg/day mg/kg/day in OLE mg/kg/day mg/kg/day in OLE observed for the FFA without VNS group vs FFA with VNS Evaluation of VNS setti d duration of th b ded. and | fudi
: : : : n=32, 55 23,66 27,60 80, 161 n= 18, 20 9,29 17,21 43, 62 . . . ° \V/ on N N ration r m n n raer I
. Patients were enrolled at 65 study sites in North America, Europe, and Australia and OLE treatment groups on FFA without concomitant VNS compared with those on FFA with o . >50% reduction: 24.0% (FFA with VNS) vs 27.8% (FFA without VNS) woaurdapcr)ovﬁ:l A insigsr?t o %Sti . coﬁﬂiin% dCl)J e gfaFFI):),IA a% V?\l See €d, and larger studies
. o . . . : VNS (Table 1 : . : :
» Following a 2-week titration period, patients remained on their dose throughout a 12- S (Table 1) I « 2>75% reduction: 4.0% (FFA with VNS) vs 11.1% (FFA without VNS) . An analysis of FFA use with other non-pharmacological treatments (eg, ketogenic diet)
week maintenance phase Table 1. Characteristics of Patients by Concomitant VNS Use While on FFA in the LGS RCT 0 A « 100% reduction: 2.0% (FFA with VNS) vs 1.6% (FFA without VNS) may be useful '
« After completing the RCT, patients could enroll in the OLE study and were transitioned to and OLE s I . In the OLE, numerically more patients on FFA (any dose) without VNS achieved
FFA 0.2 mg/kg/day for 1 month, then flexibly titrated to effectiveness and tolerability (max: ° on reductions in seizures associated with a fall compared to those on FFA with VNS
0.7 mg/kg/day or 26 mg/day)! LGS RCT LGS OLE £ nz 1 . . _ References
. g/Kg Yy g Y Concomitant VNS Concomitant > 220 - 17 -14.7 i >50% reduction: 27.5% (FFA with VNS) vs 32.9% (FFA without VNS) 1. Gastaut H, et al. Epilepsia. 1966;7(2):139-79. 2. Cross JH, et al. Front Neurol, 2017;8:505. 3. Specchio N, et al. Epilepsia. 2022;63(6):1398-442. 4. Strzelczyk A, et al. Orphanet J Rare
. i i i i VN ] . . . Dis. 2023;18(1):42. 5. UCB, Inc. FINTEPLA® (fenfluramine) oral solution [prescribing information]. Smyrna, GA; March 2023. 6. UCB. Fintepla 2.2 mg/mL oral solution [summary of prod
Bt ot e oL gs or concomitant ASMs were allowed during the RET and the st TR ey - 2 + 275% reduction: 7.5% (FFA with VNS) vs 13.7% (FFA without VNS) e e B L e e i Sy S ot s
mon SO e Placebo . . Any Dose £ 6.4 27.9 . . . ://israeldrugs. .gov.il/#!/m . i . °_o % % - 9. Nippon |n. -0. Ltd. - https://www.nippon-shin .co.jp/fi .wn d. _?I id= .
) . . ' mg/kg/day mg/kg/day A 8 29, ° 1000/0 I‘edUCtlon: 00/0 FFA W|th VNS VS 1 .20/0 FFA W|th0ut VNS 10; Knupp KGI,/et al. .JAM{I Neurol. 2022,795]6).554 64. 11. Knlgprla KG, it al} Epl/e,L.JS/a. 2(.)23,534(1).139 51. 12, Dibué M, et al. Acta Neurol Scand. 2021;143(5):497-508. 13. Martin P, et al.
« Once patients were on a stable dose of FFA for =6 months with good seizure control, Characteristic n=23 n=27 = & 314 ° h ‘ £ ati t( H . ) q Té AE e ) d ! Fplepsy Behav. 2020;105:106963. 14. Manta 5, et al. J Poychiany Neuros 2009i34(4):272-60.
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« Of the 82 patients with VNS at baseline, 32 were randomized to placebo, 23 to FFA
0.2 mg/kg/day, and 27 to FFA 0.7 mg/kg/day (Table 1)

aWeight (and BMI) available in 22 patients. °BMI available in 79 patients. <n=2 patients (same 2 individuals in RCT and OLE) had no concomitant
ASMs captured in the on-study dataset, but these patients may have been taking ASMs that do not fall into the same MedDRA classification.
ASM, antiseizure medication; BMI, body mass index; FFA, fenfluramine; GTCS, generalized tonic-clonic seizures; NR, not reported; LGS, Lennox-

Gastaut syndrome; OLE, open-label extension; RCT, randomized controlled trial; SD, standard deviation; VNS, vagus nerve stimulation.

reductions in GTCS than patients on FFA without VNS (Figure 1; ~2>0.05)

A numerically higher median reduction in GTCS was observed in the OLE
when FFA was given without concomitant VNS (Figure 1; P>0.05)
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