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Exenatide and the treatment of patients with Parkinson’s
disease

GLP-1 agonists & Parkinson's - Exenatide-PD1 Trial (2013)
Drug: Exenatide (Byetta)

Iciar Aviles-Olmos, ..., Patricia Limousin, Thomas Foltynie

J Clin Invest. 2013;123(6):2730-2736. https://doi.org/10.1172/JCIEB295.




GLP-1 agonists & Parkinson's - Exenatide-PD1 Trial (2013)
Drug: Exenatide (Byetta)

Pilot trial, n=44

Open label (placebo cost
P (P ) JCI The Journal of Clinical Investigation
Exposure for 12 months

: Exenatide and the treatment of patients with Parkinson’s
Final assessment 14 months disease

Iciar Aviles-Olmos, ..., Patricia Limousin, Thomas Foltynie
P ri m ary outcome measure J Clin Invest. 2013;123(6):2730-2736. https://doi.org/10.1172/JCI68295.

 MDS UPDRS part 3 (OFF) at 14 months

Demographics

 Patients ~ 60yrs old

* Disease duration ~10 yrs

* Levodopa dose ~ 980mg daily
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GLP-1 agonists & Parkinson's - Exenatide-PD1 Trial (2013)

Primary Outcome
- MDS-UPDRS II1 OFF (2

Secondary Outcomes
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GLP-1 agonists & Parkinson's - Exenatide-PD1 Trial (2013)

Primary Outcome
- MDS-UPDRS III OFF 2

Secondary Outcomes

amsorss @ I

° Safety Q Exenatide Abdominal pain Sciatica and epidural injection
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Constipation Possible transient ischaemic attack 2
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Increase dyskinesia
Increase off
Injection bruising
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GLP-1 agonists & Parkinson's - Exenatide-PD1 Trial (2013)

Primary Outcome
- MDS-UPDRS 111 OFF (2

Secondary Outcomes
*MATTISDRS-2 (2

 Safety Q

Exploratory Outcomes
 MDS-UPDRS OFF at 96 weeks O

Research Report

Motor and Cognitive Advantages Persist
12 Months After Exenatide Exposure
in Parkinson’s Disease
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Articles l

GLP-1 agonists & Parkinson's - Exenatide-PD2 Trial (2017)

Drug: Exenatide (Bydureon Injection)

THE LANCET

Exenatide once weekly versus placebo in Parkinson's disease: & ®
a randomised, double-blind, placebo-controlled trial h

Dilan Athauda, Kate Maclagan, Simon S Skene, Martha Bajwa-Joseph, Dawn Letchford, Kashfia Chowdhury, Steve Hibbert, Natalia Budnik,
Luca Zampedri, John Dickson, Yazhou Li, Iciar Aviles-Olmos, Thomas T Warner, Patricia Limousin, Andrew ] Lees, Nigel H Greig, Susan Tebbs,

Thomas Foltynie
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GLP-1 agonists & Parkinson's - Exenatide-PD2 Trial (2017)

Drug: Exenatide (Bydureon Injection)

* N=60
* Parallel group (placebo control) Exenatide (n=31) Placebo (n=29)
» Exposure for 48 weeks 29& years BERG) 578 (8.0)
X
Female 9 (29%) 7 (24%)
i Male 22 (71%) 22 (76%)
Demographics
. Age at diagnosis, years 559 (7-9) 522 (7-7)
* Patients ~ 59yrs old Duration of diagnosis at baseline, 6.4 (3:3) 6-4(33)
* Disease duration ~6.5 yrs years
» Levodopa dose ~ 780mg daily eI
1.0-2.0 29 (94%) 29 (100%)
2.5 2 (6%) 0 (0%)
Primary outcome measure MDS-UPDRS part 3 off medication  32.8 (9-7) 271 (10-3)

Levodopa equivalent dose, mg 7739 (260-9) 8257 (215.0)

« MDS UPDRS part 3 at 60 weeks (OFF)
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GLP-1 agonists & Parkinson's - Exenatide-PD2 Trial (2017)

Primary Outcome
+ MDS-UPDRS at 60 weeks €2
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GLP-1 agonists & Parkinson's - Exenatide-PD2 Trial (2017)

Primary Outcome
» MDS-UPDRS at 60 weeks (4

Secondary Outcomes €9
« MDS-UPDRS LI1,IV; NMSS, PDQ-39
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GLP-1 agonists & Parkinson's - Exenatide-PD2 Trial (2017)

Primary Outcome

- MDS-UPDRS at 60 weeks 2

Secondary Outcomes Q Q Q Q Q Q Q
« MDS-UPDRS I,I1,IV; NMSS, PDQ-39 QQ / Q
Exploratory outcomes ' l
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150 - Right caudate - Right putamen - Left putamen"

100+

& 50

-100

-150




GLP-1 agonists & Parkinson's - Exenatide-PD2 Trial (2017)

P ri m a ry O u tco m e gz:;wch Report
e MDS-UPDRS at 60 weeks o What Effects Might Exenatide have

on Non-Motor Symptoms in Parkinson’s
Disease: A Post Hoc Analysis

Dilan Athauda®, Kate Maclagan", Natalia Budnik®, Luca Zampedri®, Steve Hibbert®,
: ina

S e ‘ o n d a ry 0 u t‘ 0 m e s 0 Simon S. Skene™d, Kashfia Chowdhuryb, Iciar Aviles-Olmos®, Patricia Limousin

and Thomas Foltynie™*

« MDS-UPDRS LI1,IV; NMSS, PDQ-39

Neuropsychiatricsymptoms
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Mood

Exploratory outcomes
* Reduced DA terminal loss at 60 weeks
» Improved neuro-psychiatric symptoms ()

“Cognition”
. . “Hallucinations” (MDS-UPDRS Part1] )
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GLP-1 agonists & Parkinson's - Exenatide- PD2 Trlal (201 7)

P I‘I m al‘y O utCO me R;search Report
e MDS-UPDRS at 60 weeks Q What Effects Might Exenatide have

on Non-Motor Symptoms in Parkinson’s
Disease: A Post Hoc Analysis

Secondary Outcomes Q e S e
* M DS-U PDRS I’II’IV; N MSS’ PDQ-39 Serum and CSF concentration of Exenatide

0] REZLI 5:?11
Exploratory outcomes Y

1
pY

* Reduced DA terminal loss at 60 weeks
* Improved neuro-psychiatric symptoms O
* Ex-4 penetrates BBB o

CSF Exenatide Concentration pg/ml
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GLP-1 agonists & Parkinson's - Exenatide-PD2 Trial (2017)

JAMA Neurology | Original Investigation

P ri ma ry O utcome Utility of Neuronal-Derived Exosomes to Examine

Molecular Mechanisms That Affect Motor Function

* MDS-UPDRS at 60 WeekS o in Patients With Parkinson Disease

A Secondary Analysis of the Exenatide-PD Trial

Dilan Athauda, MRCF, PhD; Seema Gulyani, PhD; Hanuma kumar Karnati, PhD; Yazhou Li, PhD; David Tweedie, PhD; Maja Mustapic, PhD;
Sahil Chawla, BSc; Kashfia Chowdhury, M3c; Simon 5. Skene, PhD; Nigel H. Greig. PhD; Dimitrios Kapogiannis, MD; Thomas Foltynie, MRCP, PhD

Secondary Outcomes €
« MDS-UPDRS LI1,IV; NMSS, PDQ-39 R a L 7 Ll
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* Reduced DA terminal loss at 60 weeks R e el
« Improved neuro-psychiatric symptoms O
* Ex-4 penetrates BBB o E_
* Ex-4 enhances brain insulin signalling O l
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GLP-1 agonists & Parkinson’s — PT320 (2022)
Drug: SR Exenatide

21



GLP-1 agonists & Parkinson’s — PT320 (2022)
Drug: SR Exenatide

* RCT; N=99
* 3 groups (2.0mg/ 2.5mg / placebo)
* Exposure for 48 weeks

Primary outcome measure
« MDS UPDRS III at 48 weeks

22



GLP-1 agonists & Parkinson’s — PT320 (2022)

Drug: SR Exenatide

* RCT; N=99
* 3 groups (2.0mg/ 2.5mg / placebo)
* Exposure for 48 weeks

Primary outcome measure
« MDS UPDRS III at 48 weeks €9

Korea Biomedical Review
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Despite failing phase 2a clinical trials, Peptron not giving up on
Parkinson’s treatment

7| ofd @ et A Marianne Chang @ Published 2022.12.22 13:35 & ® a
|2

EozEdany.
2l
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Peptron said on Wednesday that it failed to secure statistical significance of Recent News
the primary endpoint for its Parkinson’s disease treatment candidate (PT320)

in phase 2a clinical trials but will continue developing the drug.
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GLP-1 agonists & Parkinson’s — PT320 (2022)
Drug: SR Exenatide

° RCT; N=99 = Korea Biomedical Review
« 3 groups (2.0mg / 2.5mg / placebo)

5 Despite failing phase 2a clinical trials, Peptron not giving up on e
* Ex posure for 48 weeks #YoYe!| Parkinson’s treatment R
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P ri m a ry 0 u tco me m ea s u re Peptron said on Wednesday that it failed to secure statistical significance of Recent News el

the primary endpoint for its Parkinson’s disease treatment candidate (PT320)
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in phase 2a clinical trials but will continue developing the drug. Lo Wao-yong, head of SMC Cancer Hospital, bec. o
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ji rk17than... !
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GLP-1 agonists & Parkinson’s — PT320 (2022)

Drug: SR Exenatide

* RCT; N=99
* 3 groups (2.0mg/ 2.5mg / placebo)
* Exposure for 48 weeks

Primary outcome measure
« MDS UPDRS III at 48 weeks €9

Secondary °0mes
- K-PDQ-39 (4

"We believe PT320's insulin
resistance-improving mechanism
can be a fundamental treatment
for degenerative brain diseases
and will continue working on a
treatment for Parkinson's
disease,"
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GLP-1 agonists & Parkinson’s — Liraglutide (2022)
Drug: Liraglutide

| \ |eur010 @ The most widely read and highly citec
gy peer-reviewed neurology journa

| May3,2022 | @ re—
Liraglutide Improves Non-Motor Function and
Activities of Daily Living in Patients with
Parkinson’s disease: A Randomized, Double-Blind,
Placebo-Controlled Trial (P9-11.005)

Camille Malatt, Tina Wu, Catherine Bresee, Elliot Hogg, Jeffrey Wertheimer, Echo Tan, Hayley Pomeroy, Gloria Obialisi, and Michele

Tagliat\ AUTHORS INFO & AFFILIATIONS

May 3, 2022 issue ¢ 98 (18_supplement) * https://doi.org/10.1212/WNL.98.18 supplement.3068
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GLP-1 agonists & Parkinson’s — Liraglutide (2022)
Drug: Liraglutide

* RCT; N=63
« 2 groups (1.8mg / placebo)
* Exposure for 52 weeks

Primary outcome measure

« MDS UPDRS III at 52 weeks
« NMSS

« MATTIS-DRS2

Secondary Outcomes
« MDS-UPDRS II

27



GLP-1 agonists & Parkinson’s — Liraglutide (2022)
Drug: Liraglutide -

20
10

* RCT; N=63
« 2 groups (1.8mg / placebo)
* Exposure for 52 weeks

worse

NMSS
|
)
i

-10
-20
Primary outcome measure -30

» MDS UPDRS III at 52 weeks €3 40 |

Baseline Week 28 Week 54
-NMSSs 2
- MATTIS-DRS2 €3

—e p<0.05

better
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GLP-1 agonists & Parkinson’s — Liraglutide (2022)

Drug: Liraglutide

* RCT; N=63
« 2 groups (1.8mg / placebo)
* Exposure for 52 weeks

Primary outcome measure
- MDS UPDRS III at 52 weeks €3

-NMSS @

- MATTIS-DRS2 €3

Secondary Outcomes
- MDS-UPDRS €2
- MDS-UPDRS II 2

. PDO-39 2

worse
MDS-UPDRS Part Il Global MDS-UPDRS

better

PDQ-39

=@==Liraglutide

-®—Placebo

U b i awon

28
18

-12
-22

Secondary Outcomes

- |
1 + p<0.05
Baseline Week 28 Week 54
C
Baseline Week 28 Week 54
D
f ﬁ} p<0.001

Baseline Week 28 Week 54
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GLP-1 agonists & Parkinson’s — NLYO1 trial (2023)
Drug: NLYO1 (PEGylated form exendin-4)

THE LANCET Articles
Neurology

Safety, tolerability, and efficacy of NLYO1 in early untreated * @
Parkinson’s disease: a randomised, double-blind,
placebo-controlled trial

Andrew McGarry, Shane Rosanbalm, Mika Leinonen, C Warren Olanow, Dennis To, Adam Bell, Daniel Lee, Jamie Chang, Jordan Dubow,
Rohit Dhall, Daniel Burdick, Sotirios Parashos, Jeanne Feuerstein, Joseph Quinn, Rajesh Pahwa, Mitra Afshari, Aldolfo Ramirez-Zamora,
Kelvin Chou, Arjun Tarakad, Corneliv Luca, Kevin Klos, Yvette Bordelon, Marie-Helene 5t Hiliare, David Shprecher, Seulki Lee, Ted M Dawson,
Viktor Roschke, Karl Kieburtz
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GLP-1 agonists & Parkinson’s — NLYO1 trial (2023)

Drug: NLYO1 (PEGylated form exendin-4)
« RCT; N=225

* 3 groups (2.5mg / 5.0mg / placebo)

* Exposure for 36 weeks

Demographics

 Patients ~ 60yrs old
* Disease duration ~1.0 yrs
 Levodopa dose ~ 780mg daily

Primary outcome measure
« MDS UPDRS II & III at 36 weeks

31



GLP-1 agonists & Parkinson’s — NLYO1 trial (2023)

Primary Outcome
- MDS UPDRS II & III at 36 weeks €

Sum of MDS-UPDRS Parts Il and Il

94 -@- Placebo
- NLY01 2-5mg
6 —— NLYO01 5-0 mg

Follow-up
<4+—>

=TT T 1 I 1

Mean change (SEM) from
baseline
w)
I
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GLP-1 agonists & Parkinson’s — NLYO1 trial (2023)

MDS-UPDRS Part |

Primary Outcome
- MDS UPDRS II & III at 36 weeks €

Secondary Outcomes
- MDS-UPDRS I, IL, I1I €9

MDS-UPDRS Part I

Mean change (SEM) from
baseline

I I | | | |
0 4 8 12 24 36 44
Time (weeks)
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GLP-1 agonists & Parkinson’s — NLYO1 trial (2023)

] Placebo (n=84) NLY012-5mg (n=8B5) NLY015-0mg (n=85)
P r I m a ry O u tco m e Any treatment-emengent adverse event 73 (B7%) 71 (84%) 79 (93%)
Gastrointestinal disorders 30(36%) 52 (61%) B4 (75%)
- MDS UPDRS II & III at 36 weeks €3
Constipation 6 (73%) 10 (12%) 14 (16%)
Vomiting 1(1%) 4 (5%) 22 (26%)
Diarrhoea 7(8%) 7 (Bo) 11 (13%)
Dyspepsia 2(2%) B (9%) 14 (16%)
Gastro-oesophageal reflux 2 (2%) g (11%) 13 (15%)
Secondary 0 utcomes Abdominal discomfort 4(5%) 5 (6%) 4(5%)
Eructation 1(1%) 4 (5%) Bi9%)
Abdominal distention 1(1%) 4 (5%) 5 (6%)
o M D S - U P D R S I I I I I I Nervous system disorders 34 (40%) 25 (29%) 39 (46%)
) ) Headache 14 (17%) 14 (168) 20(24%)
Dizziness 7 (B%) 3(3:5) 7(8-2)
Worsening of parkinsonism 7 (B%) 3 (4%) 6 (7%)
General and administration site 31 (37%) 32 (38%) 34 (40%)
disorders
Exp[o rato ry Outcomes Fatigue new 00 12 (4%
Injection site bruising 13 (15%) 9(11%) 7 (B)
Injection site erythema 1(1%) 7(8%) B9%)
i S afe ty Infections 28 (33%) 14 (16%) 23 (27%)
) COVID-19 11 {13%) 7 (8%) 13 (15%)
Urinary tract infection B (73%) 3 (4%) 2 (2%)
Musculoskeletal disorders 20 (24%) 19 (22%) 16(19%)
Arthralgia 2(2%) 5(6%) F{4%)
Injury and procedural complications 16 (19%) 10 (12%) 10 (12%)
Skin and subeutaneous skin disorders 11 {13%) 9(11%) 13 (15%)
Investigations B (7%) 11(13%) 12 (14%)
Weight decreased 2(2%) 5 (6%) 5 (6%)
Metabolism and nutrition disorders 7 (8%) 8 (9%) 13 (15%)
Decreased appetite 5 (B%) 7 (Be) 13 (15%)
Psychiatric disorders 7 (Bo) 9 (11%) 12 (14%)
Aniety 1(1%) 3 (4%) 5 (6%)
Vascular disorders 5(6%) 8 (9%) 7 (B%)
Renal and urinary disorders 9 {11%) 6 (7%) 4 (5%)
Respiratory and thoracic disorders 5(6%) 2 (2%) 9 (11%)
Data are n (%). Treatment-emergent adverse events oocurming with a frequency of 5% or greater in any group are shown.
Table 2: Treatment-emergent adverse events
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GLP-1 agonists & Parkinson’s — NLYO1 trial (2023)

Primary Outcome
- MDS UPDRS II & III at 36 weeks €

Secondary Outcomes
- MDS-UPDRS I, IL, I1I €9

Exploratory Outcomes
» Safety O
* Patients <60yrs seemed to improve O

Mean (SEM) change from baseline

Change of MDS-UPDRS Part 2+3.
Subgroup <60 year old

-® - Placebo, N=30
NLY01 2.5 mg, N=31
== NLY015 mg, N=34

Mean (SEM) change from baseline

124

$ ¢ ¢ 2 °
1 1

Change of MDS-UPDRS Part 2+3.
Subgroup 2 60 year old

I
=
; --h_‘I/'

.....................................

-® - Placebo, N=54
NLY01 2.5 mg, N=54
== NLYO015mg, N=51
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GLP-1 agonists & Parkinson’s — LIXIPARK (2024)

Drug: Lixisenatide

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Trial of Lixisenatide
in Early Parkinson’s Disease

W.G. Meissner, P. Remy, C. Giordana, D. Maltéte, P. Derkinderen, ].-L. Houéto,
M. Anheim, |. Benatru, T. Boraud, C. Brefel-Courbon, N. Carriére, H. Catala, O. Colin,
].-C. Corvol, P. Damier, E. Dellapina, D. Devos, S. Drapier, M. Fabbri, V. Ferrier,
A. Foubert-Samier, S. Frismand-Kryloff, A. Georget, C. Germain, S. Grimaldi, C. Hardy,
L. Hopes, P. Krystkowiak, B. Laurens, R. Lefaucheur, L.-L. Mariani, A. Marqgues,
C. Marse, F. Ory-Magne, V. Rigalleau, H. Salhi, A. Saubion, S.R.W. Stott, C. Thalamas,
C. Thiriez, M. Tir, R.K. Wyse, A. Benard, and O. Rascol, for the LIXIPARK Study Group*
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GLP-1 agonists & Parkinson’s — LIXIPARK (2024)

Drug: Lixisenatide

« RCT; N=156

* 2 groups (lixisenatide 20ug / placebo)
* Exposure for 12 months ‘ R IGINAL ARTICLE

The NEW ENGLAND JOURNAL of MEDICINE

Trial of Lixisenatide

Primary outcome measure . : :
y in Early Parkinson’s Disease

« MDS UPDRS III at 12 months

W.G. Meissner, P. Remy, C. Giordana, D. Maltéte, P. Derkinderen, ).-L. Houéto,
M. Anheim, |. Benatru, T. Boraud, C. Brefel-Courbon, N. Carriére, H. Catala, O. Colin,
|.-C. Corvol, P. Damier, E. Dellapina, D. Devos, S. Drapier, M. Fabbri, V. Ferrier,
Demographics A. Foubert-Samier, S. F|i3.-" and-Kryloff, A. Georget, C. Germain, S.IG' maldi, C. Hardy,

L. Hopes, P. Krystkowiak, B. Laurens, R. Lefaucheur, L.-L. Mariani, A. Marqgues,

: C. Marse, F. Ory-Magne, V. Rigalleau, H. Salhi, A. Saubion, S.R.W. Stott, C. Thalamas,
* Patlents 6 Oyrs Ol'd C. Thiriez, M. Tir, R.K. Wyse, A. Benard, and O. Rascol, for the LIXIPARK Study Group*

* Disease duration ~1.4 yrs
 Levodopa dose ~ 325mg daily
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GLP-1 agonists & Parkinson’s — LIXIPARK (2024)

Primary Outcome
» MDS UPDRS III at 12 months (2

Change in MDS-UPDRS Part 11l Score

Difference, 3.08 (95% Cl, 0.86 to 5.30); P=0.007

Lixisenatide Placebo
—0.04 3.04
{95% Cl, -1.62 to 1.54) {95% Cl, 1.46 to 4.62)

_ Improved Worsened
I I I

I | | T T
—4.0 -3.0 -2.0 -1.0 0 1.0 2.0 3.0 4.0

Mean Change from Baseline (points)
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GLP-1 agonists & Parkinson’s — LIXIPARK (2024)

Primary Outcome

» MDS UPDRS III at 12 months 2

Secondary Outcomes €9

Table 2. Efficacy Measures.

Efficacy Measure
Primary end point — mean point estimate (95% Cl)

Change in score on MDS-UPDRS part 11, on-medication
state, 12 mo*

Secondary end points — mean point estimate [95% Cl)

MDS-UPDRS part |ll score, off-medication state after
2-month washout, 14 mo§3

Change from baseline in MDS-UPDRS score,
on-medication state

Part I, & mo

Total, 12 mo

Part | nm-EDL, 6 mo
Part | nm-EDL, 12 mo
Part Il m-EDL, & mo
Part Il m-EDL, 12 mo
Part IV, 6 mo

Part IV, 12 mo

Change from baseline in levodopa equivalent daily dose
at 12 mo — mg

Placebo
(N=75)

3.04 (1.46 to 4.62)

20.6 (18.5 to 22.8)

1.66 (0.36 to 2.97)
5.18 (2.90 to 7.45)
0.69 (-0.10 to 1.48)
0.61 (-0.11 to 1.33)
0.63 (0.03 to 1.23)
1.40 (0.65 to 2.15)
0.2 (-0.2 to 0.6)
0.2 (0to 0.4)
31.3 (9.2 to 53.5)

Lixisenatide

(N=77)

-0.04 (-1.62 to 1.54)

17.7 (15.7t0 19.7)

0.54 (-0.93 to 2.00)
2.80 (0.29 t0 5.31)
0.55 (-0.18 to 1.28)
1.25 (0.29t0 2.21)
0.67 (-0.18 to 1.52)
1.45 (0.58 to 2.33)
0.2 (0ta 0.5)

0.2 (-0.1to0 0.6)
35.8 (8.3 to 63.2)

Difference

3.08 (0.86 to 5.30)

3.0 (0.1t0 5.8)

1.13 {~0.82 to 3.07)
2.38 (-0.98 to 5.73)
0.14 (-0.93 to 1.21)

-0.64 (-1.83 to 0.55)

-0.04 (-1.08 to 0.99)

-0.05 (-1.19 to 1.09)

-0.03 (-0.50 to 0.44)

-0.06 (~0.44 to 0.33)
4.4 (-39.5 to 30.6)
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GLP-1 agonists & Parkinson’s —= SUMMARY OF RESULTS

GLP-1RA

Dose/formulation

Exenatide twice
daily

Byetta injection
2ug / BMT

Exenatide once
weekly

Bydureon injecton
2msg /placebo

Exenatide once

Bcise 2mg Pen /

weekly placebo
Exenatide NLYO1 5mg /

PEGylated placebo
Exenatide SR PT320 2.5ug

Exenatide

Bydureon inj 2mg
/ placebo

Liraglutide

1.2mg / 1.8mg /
placebo

Lixisenatide 20ug injection
. 7mg / 14mg /
Semaglutide placebo

»o Open label
/] bycureon formulation discontinued

— Results due 2024

— 0 Post hoc analysis suggested <60yrs improved

— Q Secondary outcomes suggest NMSS improved
— Trial of 60 patients - results expected 2024?

— ° Secondary outcomes suggest NMSS improved
—— o No secondary outcomes met

— Trial of 60 patients - results expected 2024?
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GLP-1 agonists & Parkinson’s — should we continue to
explore this drug class?

No

Clinical trial results are not convincing / mixed
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GLP-1 agonists & Parkinson’s — should we continue to
explore this drug class?

Yes
Very strong pre-clinical across multiple animal
toxin, transgenic models and human iPSC
models of PD demonstrating GLP-1 agonists halt
/ improve / protect pathology of PD
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GLP-1 agonists & Parkinson’s — should we continue to
explore this drug class?

Yes

Very strong pre-clinical across multiple animal
toxin, transgenic models and human iPSC
models of PD demonstrating GLP-1 agonists halt
/ improve / protect pathology of PD

Heterogenous methodology of trials
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GLP-1 agonists & Parkinson’s — s
explore this drug class?

Yes
Very strong pre-clinical across multiple animal
toxin, transgenic models and human iPSC
models of PD demonstrating GLP-1 agonists halt
/ improve / protect pathology of PD

Heterogenous methodology of trials

nould we continue to

Dose/formulation
Hkenatide twide Byetta injection
daily 2ug / BMT
xenatide once Bydureon injecton
weekly 2mg /placebo
Exenatide once Bcise 2mg Pen /
weekly placebo
Exenatide NLYO1 5mg /
PEGylated placebo
Exenatide SR PT320 2.5ug
. Bydureon inj 2mg
Exenatide / placebo
Liraglutide 1.2mg/ 1.8mg /
placebo
ixisenatideg 20ug injection
7mg / 14mg /
placebo

Outcome measures: MDS-UPDRS [Il, MDS-UPDRS Il & I, MATTIS-DRS

Duration of exposure: 36 weeks, 48 weeks, 60 weeks, 96 weeks

— 0 Post hoc analysis suggested <60yrs improved
— e Secondary outcomes suggest NMSS improved

— Trial of 60 patients - results expected 20247
— 0 Secondary outcomes suggest NMSS improved

— o No secondary outcomes met
~ Trial of 60 patients - results expected 2024?

Patient selection: “Early” PD vs Established PD; <60yrs vs >60yrs; insulin resistance vs all patients

Placebo “unblinding”: influencing results
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GLP-1 agonists & Parkinson’s — should we continue to
explore this drug class? T

Exenatide twice

daily

tta injectio
i /oo | ] o

Yes
« Very strong pre-clinical across multiple animal Exenatide once TneP
. . . weekly placel
toxin, transgenic models and human iPSC renatide =
Mol s | [ | ee— €

models of PD demonstrating GLP-1 agonists halt
/ improve / protect pathology of PD

— e Secondary outcomes suggest NMSS improved

Exenatide SR PT320 2.5ug

Exenatide | e—
» Heterogenous methodology of trials Hraglutid | —) €
Lixisenatide || — ()
* Not clear what is the “right” drug and dose? Semaglatide —
. Exenatide QW
Exenatide — Half-life Albiglutide
5 days
Non-covalent OGO OO
Binc.!arAm _to albumin Modified 1gG4 Fe
minimizes renal i i
el L. doman s |“
13h
5 days

Strong binding to Somaglutldo
albumin minimizes -
renal clearance
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GLP-1 agonists & Parkinson’s — should we continue to
explore this drug class?

Articles .
Yoo THE LANCET
i Very strong pre'CliniCal acCross multlple animal Exenatide once weekly versus placebo in Parkinson’s disease: @ ®
tOXin transgenic mOdelS and h uman ]PSC arandomised, double-blind, placebo-controlled trial
) Dilan Athauda, Kate Maclagan, Slmonssken: N:Iartg’a Baiju;Jusfp?L[’\lfuwn Ltgc?ford,LKashﬁlu Cgoz‘rdhur{, Ste:\: Hifb:c:jrt, Nuguifu E_urdgék,
mOdelS Of PD demonst rat]ng GLP-1 agon]StS halt i{—:cﬂillz:srzg;r’:iuhnDrckson,yazhaub,mur viles-Olmos, Themas T Warner, Patricia Limousin, Andrew ) Lees, Nigel H Greig, Susan Tebbs,

/ improve / protect pathology of PD Exenatide (Bydureon): ~ Penetrates CSF ~ 2.5%

, serum level
* Heterogenous methodology of trials

* Not clear what is the “right” drug and dose? SHORT COMMUNICATION

Transfer of liraglutide from blood to cerebrospinal fluid 1s
* Human comparative BBB is lacking minimal in patients with type 2 diabetes

M Christensen'?, AH Sparre-Ulrich™®, B Hartmann®, U Grevstad®, MM Rosenkilde®, JJ Holst®, T Vilsbell' and FK Knop'*

Liraglutide: Does not penetrate CSF
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GLP-1 agonists & Parkinson’s — should we continue to
explore this drug class?

Going forward

* Collaboration and data sharing across GLP-1 clinical trials to identify gaps in knowledge and biomarkers of
target engagement

Newer dual and Triple agonists (GLP-1 / GIP / Glucagon) show greater promise and may be more effective
molecules
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