
KV7 Potassium Channel 
Modulators for the Treatment of 
Epilepsy

2020 Epilepsy Foundation Pipeline Conference

Ernesto Aycardi M.D.
Chief Medical Officer, Xenon Pharmaceuticals Inc.



2020 EF Pipeline Conference

Xenon’s KV7 Channel Modulators for 
Adult and Pediatric Epilepsies
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KCNQ2 is a Highly Validated Target

•

•

•

•
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Ezogabine and KCNQ2-DEE Experience

•

•

•

•

•

•

Millichap, John J et al. “KCNQ2 encephalopathy: Features, mutational hot spots, and ezogabine treatment 

of 11 patients.” Neurology. Genetics vol. 2,5 e96. 22 Aug. 2016. 

Olson et al. 2017 AES Annual Meeting, Abstract 3.176. 
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New, Proprietary, Pediatric-Friendly 
Formulation of XEN496
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Xenon’s Strategic Alliances
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Xenon-KCNQ2 Cure Alliance 
Survey Focus on Ezogabine
•

•
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Program Status

*Guidance is dependent upon the ability to initiate clinical sites and patient enrollment given the ongoing COVID-19 pandemic.

NEXT 

STEPS
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XEN1101 “Next-Gen” KCNQ2 Modulator

•
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•
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•

•

Proven ‘Mechanism of Action’ in Adult Epilepsy
(Ezogabine)
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XEN1101: Anti-Seizure Activity vs 
Ezogabine
•

•

•

•

•
μ

0.01 0.1 1 10 100
0.0

0.2

0.4

0.6

0.8

1.0

[plasma] mM

F
ra

c
ti
o
n
 S

e
iz

u
ri
n
g

Retigabine
IC50 = 3.5 uM

XEN1101
IC50=0.22 uM



2020 EF Pipeline Conference

Ezogabine Dimerization
•

(1) Groseclose et al. Chem. Res. Toxicol. 2019, 32:294-303
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Reducing Cortical Excitability: TMS Results

XEN1101 (20mg)

Placebo

XEN1101 Plasma level

*   p<0.05
** p<0.01

0 2 4 6 8

0

2

4

6

0

2 0

4 0

6 0

R e s t in g  M o to r  T h re s h o ld

T im e  (h )

C
h

a
n

g
e

 f
r
o

m
 B

a
s

e
li

n
e

 R
M

T

(
%

 m
a

x
im

u
m

 s
t
im

u
la

t
o

r
 o

u
t
p

u
t
)

X
E

N
1

1
0

1
 C

o
n

c
e

n
t
r
a

t
io

n
 (

n
g

/m
L

)

X E N 1 1 0 1  (2 0  m g )

P la c e b o

X E N 1 1 0 1  P la sm a  le ve l

*

* *

* *

Global Mean Field Power (GMFP)

-0.1 0 0.1 0.2 0.3 0.4
0

0.5

1

1.5

2

2.5

3

Time (s)

G
M

F
P

 (
u
v2

)

Pre

XEN1101 
20 mg

TMS-EMG TMS-EEG



2020 EF Pipeline Conference

XEN1101: Phase 2b “X-TOLE” Clinical Trial 
Underway 
•
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Summary & Acknowledgements

•

•

•

•

*Guidance given is dependent upon patient enrollment rates and/or the ability to initiate clinical sites given the ongoing COVID-19 pandemic.
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