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GLP-1 agonists & Parkinson's – Epidemiological data
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• People with T2DM who use GLP-1 
targeting drugs have a reduced 
risk of developing Parkinson’s

GLP-1 agonists & Parkinson's – Epidemiological data
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• People with T2DM who use GLP-1 
targeting drugs have a reduced 
risk of developing Parkinson’s

• Swedish National Inpatient 
Register (n=6,000)

• Health Improvement Network 
(THIN) database (n=100,000)

• U.S. Medicare data (n=90,000)

DPP4 inhibitors 
OR = 0.23 

(95% CI 0.07-
0.74)

GLP-1 agonists & Parkinson's – Epidemiological data

GLP-1 A
IRR 0.38 

(95% CI 0.17–
0.60)

GLP-1 A
HR 0.77

(95% CI 0.17–
0.60)
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Drug: Exenatide (Byetta) 

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

Pilot trial, n=44

Open label (placebo cost)

Exposure for 12 months

Final assessment 14 months

Primary outcome measure

• MDS UPDRS part 3 (OFF) at 14 months

Demographics

• Patients ~ 60yrs old

• Disease duration ~10 yrs

• Levodopa dose ~ 980mg daily

GLP-1 agonists & Parkinson's – Exenatide-PD1 Trial (2013)
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Primary Outcome

• MDS-UPDRS III OFF

GLP-1 agonists & Parkinson's – Exenatide-PD1 Trial (2013)
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Primary Outcome

• MDS-UPDRS III OFF

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

Improvement

Worse

Untreated

Exenatide
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Primary Outcome

• MDS-UPDRS III OFF

Secondary Outcomes

• MATTIS DRS-2

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

Worse

Improvement
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Primary Outcome

• MDS-UPDRS III OFF

Secondary Outcomes

• MATTIS DRS-2

• Safety

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

Worse

Improvement
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Primary Outcome

• MDS-UPDRS III OFF

Secondary Outcomes

• MATTIS DRS-2

• Safety

Exploratory Outcomes

• MDS-UPDRS OFF at 96 weeks

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

GLP-1 agonists & Parkinson's – Exenatide-PD2 Trial (2017)
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Drug: Exenatide (Bydureon Injection) 

• N=60

• Parallel group (placebo control)

• Exposure for 48 weeks 

Demographics

• Patients ~ 59yrs old
• Disease duration ~6.5 yrs
• Levodopa dose ~ 780mg daily

Primary outcome measure

• MDS UPDRS part 3 at 60 weeks (OFF)

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

• MDS-UPDRS at 60 weeks

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



16

Primary Outcome 

• MDS-UPDRS at 60 weeks

Secondary Outcomes

• MDS-UPDRS I,II,IV; NMSS, PDQ-39

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

• MDS-UPDRS at 60 weeks

Secondary Outcomes

• MDS-UPDRS I,II,IV; NMSS, PDQ-39

Exploratory outcomes

• Reduced DA terminal loss at 60 weeks

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

• MDS-UPDRS at 60 weeks

Secondary Outcomes

• MDS-UPDRS I,II,IV; NMSS, PDQ-39

Exploratory outcomes

• Reduced DA terminal loss at 60 weeks

• Improved neuro-psychiatric symptoms

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

• MDS-UPDRS at 60 weeks

Secondary Outcomes

• MDS-UPDRS I,II,IV; NMSS, PDQ-39

Exploratory outcomes

• Reduced DA terminal loss at 60 weeks

• Improved neuro-psychiatric symptoms

• Ex-4 penetrates BBB

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

• MDS-UPDRS at 60 weeks

Secondary Outcomes

• MDS-UPDRS I,II,IV; NMSS, PDQ-39

Exploratory outcomes

• Reduced DA terminal loss at 60 weeks

• Improved neuro-psychiatric symptoms

• Ex-4 penetrates BBB

• Ex-4 enhances brain insulin signalling

GLP-1 agonists & Parkinson's – Exenatide-PD2 Trial (2017)
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Drug: SR Exenatide 

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

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

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

Secondary outcomes

• K-PDQ-39

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

Secondary outcomes

• K-PDQ-39

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

"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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Drug: Liraglutide

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

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

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

• MDS-UPDRS II

• PDQ-39

GLP-1 agonists & Parkinson’s – Liraglutide (2022)
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Drug: NLY01 (PEGylated form exendin-4)

GLP-1 agonists & Parkinson’s – NLY01 trial (2023) 
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Drug: NLY01 (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

GLP-1 agonists & Parkinson’s – NLY01 trial (2023) 
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Primary Outcome 

• MDS UPDRS II & III at 36 weeks

GLP-1 agonists & Parkinson’s – NLY01 trial (2023) 
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Primary Outcome 

• MDS UPDRS II & III at 36 weeks

Secondary Outcomes

• MDS-UPDRS I, II, III

GLP-1 agonists & Parkinson’s – NLY01 trial (2023) 
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Primary Outcome 

• MDS UPDRS II & III at 36 weeks

Secondary Outcomes

• MDS-UPDRS I, II, III

Exploratory Outcomes

• Safety

GLP-1 agonists & Parkinson’s – NLY01 trial (2023) 
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Primary Outcome 

• MDS UPDRS II & III at 36 weeks

Secondary Outcomes

• MDS-UPDRS I, II, III

Exploratory Outcomes

• Safety

• Patients <60yrs seemed to improve

GLP-1 agonists & Parkinson’s – NLY01 trial (2023) 
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Drug: Lixisenatide

GLP-1 agonists & Parkinson’s – LIXIPARK (2024) 
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Drug: Lixisenatide

•  RCT; N=156

• 2 groups (lixisenatide 20ug / placebo)

• Exposure for 12 months

Primary outcome measure

• MDS UPDRS III at 12 months

Demographics

• Patients ~ 60yrs old
• Disease duration ~1.4 yrs
• Levodopa dose ~ 325mg daily

GLP-1 agonists & Parkinson’s – LIXIPARK (2024) 
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Primary Outcome 

• MDS UPDRS III at 12 months

GLP-1 agonists & Parkinson’s – LIXIPARK (2024) 
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Primary Outcome 

• MDS UPDRS III at 12 months

Secondary Outcomes

GLP-1 agonists & Parkinson’s – LIXIPARK (2024) 
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GLP-1 agonists & Parkinson’s – SUMMARY OF RESULTS

Phase I Phase II Phase IIIGLP-1RA Dose/formulation

Exenatide twice 

daily

Exenatide once 

weekly

Exenatide once 

weekly

Byetta injection 

2ug / BMT

Bydureon injecton 

2mg /placebo

Bcise 2mg Pen / 

placebo

Open label

Bydureon formulation discontinued

Results due 2024

Exenatide 

PEGylated
NLY01 5mg / 

placebo

Exenatide SR PT320 2.5ugo

Post hoc analysis suggested <60yrs improved

Secondary outcomes suggest NMSS improved

Exenatide
Bydureon inj 2mg 

/ placebo
Trial of 60 patients – results expected 2024?

Liraglutide
1.2mg / 1.8mg / 

placebo

20ug injection

7mg / 14mg / 

placebo

Lixisenatide

Semaglutide

Secondary outcomes suggest NMSS improved

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 – 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

Outcome measures: MDS-UPDRS III, MDS-UPDRS II & III, MATTIS-DRS

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

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? 

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

• Not clear what is the “right” drug and dose?
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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

• Not clear what is the “right” drug and dose?

• Human comparative BBB is lacking

Exenatide (Bydureon): ~ Penetrates CSF ~ 2.5% 

serum level 

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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