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Questions or
Comments?

“Why am I muted?” 
Don’t worry. Everyone is 
muted except the Presenter 
and the Host. Thank you 
and enjoy the show.

Type them into the
questions box!

www.acs.org/acswebinars
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Chat
Announcements and

hyperlinks from our team

Handouts
Download the PDF of 

today’s slide deck
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linkedin.com/company/
american-chemical-society@amerchemsociety@AmericanChemicalSociety@AmerChemSociety

Let’s Get Social!
Follow the American Chemical Society on Twitter, Facebook, 
Instagram, and LinkedIn for the latest news, events, and 
connect with your colleagues across the Society.

Contact ACS Webinars® at acswebinars@acs.org

www.acs.org/acswebinars
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Where is the Webinar Recording?

All Registrants
Watch the unedited recording 
linked in the Thank You Email 

for 24 hours.

www.acs.org/acswebinars

ACS Members w/Premium Package

Visit the ACS Webinars® Library 
to watch the edited and 

captioned recording.
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Explore the new and improved ACS Webinars® Library!

Familiar search, sort, and filtering 
tools have been added to help find 

the recording you are looking for

Accurate captions for accessibility

Visit www.acs.org/acswebinars to discover hundreds of recordings!

Improved granular topics and 
collections

Exclusive for ACS Members 
with the Premium Package

6https://chemidp.acs.org 

A Career Planning Tool For Chemical Scientists

ChemIDP is an Individual Development Plan 
designed specifically for graduate students and 
postdoctoral scholars in the chemical sciences. 
Through immersive, self-paced activities, users 
explore potential careers, determine specific skills 
needed for success, and develop plans to achieve 
professional goals. ChemIDP tracks user progress 
and input, providing tips and strategies to 
complete goals and guide career exploration.
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7www.acs.org/careerconsulting 

Career Consultant Directory

• ACS Member-exclusive program that allows you to arrange a one-on-one appointment with 
a certified ACS Career Consultant.  

• Consultants provide personalized career advice to ACS Members.

• Browse our Career Consultant roster and request your one-on-one appointment today!
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If you are a student from a group underrepresented in the chemical sciences, we 

want to empower you to get your graduate degree!

The ACS Bridge Program offers:

• A FREE common application that will highlight your achievements 

to participating Bridge Departments

• Resources to help write competitive grad school applications and 

connect you with mentors, students, and industry partners!

Are you thinking of Grad School?

Learn more and apply at www.acs.org/bridge

Email us at bridge@acs.org 
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https://www.youtube.com/c/ACSReactions/videos 10
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cen.acs.org/sections/stereo-chemistry-podcast.html 12

11

12



2/22/2024

7

ACS Industry 
Member Programs

• ACS Industry Matters

ACS member only content with exclusive 
insights from industry leaders to help you 
succeed in your career. #ACSIndustryMatters

Preview Content: acs.org/indnl

• ACS Innovation Hub LinkedIn Group

Connect, collaborate and stay informed about 
the trends leading chemical innovation.

Join: bit.ly/ACSinnovationhub

14
Creating Your Title, Abstract, 

and Table of Contents Graphic

ACS on Campus is the American Chemical 
Society’s initiative dedicated to helping students 
advance their education and careers.

acsoncampus.acs.org
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https://www.acs.org/careerconsulting.html https://www.acs.org/careerconsulting.html https://www.acs.org/linkedInlearning 

ACS Career Resources

https://pubs.acs.org 16
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American Chemical Society 17

ACS Advocacy

The impact and results of ACS member advocacy outreach and efforts by the numbers!

See your influence in action!

Get Involved Enroll in a workshop Become a Fellow Take Action

2439+
Members participated

In Act4Chemistry

1739+
ACS Advocacy 

Workshops participants 

or enrollees

49
Years of Public 

Policy Fellows

2000
Letters sent to 

Congress

https://www.acs.org/policy 
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A complete listing of ACS Safety Programs and Resources

Download it for free in the “Projects & Announcements” Section! www.acs.org/ccs  
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ACS OFFICE OF DEIR
Advancing ACS' Core Value of Diversity, Equity, 

Inclusion and Respect

Resources

https://www.acs.org/diversity 

z

www.acs.org/membership

20

Have a Different Question?
Contact Membership Services

Toll Free in the US: 1-800-333-9511

International: +1-614-447-3776

service@acs.org
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Co-produced with the ACS Green Chemistry Institute

Harnessing the Power of 
Natural Polymers

Wednesday, February 28, 2024| 2-3:30pm ET

Co-produced with the ACS Committee on Science

Sustainable Biomanufacturing at Scale

Thursday, February 29, 2024| 2-3:15pm ET

Co-produced with the ACS Women Chemists Committee

The Art of Self-Reinvention

Thursday, March 7, 2024| 2-3:15pm ET

https://www.sciencehistory.org 
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THIS ACS WEBINAR® 

WILL BEGIN SHORTLY…

 Say hello in the 
questions window!

www.acs.org/acswebinars

www.acs.org/acswebinars
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This ACS Webinar® is co-produced with the Science History Institute.

RICHARD WYSE, MBE

Director of Research and 
Development, The Cure 

Parkinson's Trust

The GLP-1 Revolution: 
From Diabetes and Obesity to Alzheimer’s and PCOS 

Download 
the Slides Under 
Handouts Section

LEILA PARAND, PhD, MD

Neurobehavior Specialist, UCLA 
Memory Clinic, David Geffen 

School of Medicine

Melanie G. Cree, PhD, MD

Physician Scientist, Pediatric 
Endocrinologist and Associate 

Professor, University of 
Colorado Anschutz and 

Children’s Hospital Colorado

CAROLINE HOPKINS, MS

Health & Science Reporter, 
Precision Medicine Online 

and GenomeWeb
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The GLP-1 Revolution

From Diabetes and Obesity to Alzheimer’s and PCOS

Thu, Feb 22nd, 2024

Dr Richard Wyse

Director of Clinical Development

Cure Parkinson’s

richard@cureparkinsons.org.uk
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Currently Parkinson’s patients have :

Symptomatic therapies,  with many imperfections 

NOTHING to stop year-on-year neurodegeneration

What do we need?

What do we need?  

We need symptomatic medications that work better

We need disease-modifying medications that work

33
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International PD Linked Clinical Trials Initiative

The Brief

To evaluate, prioritise and repurpose existing and new, 
developing medications that may have benefit in Parkinson’s

35
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International PD Linked Clinical Trials Initiative

This unique worldwide initiative was designed rapidly to develop 
the many on-going discoveries and breakthroughs that involve an 

ever-increasing number of PD-relevant biological targets.

The aim is specifically to evaluate, prioritise new, and repurposed 
regulatory-approved, medications that may also have direct therapeutic 

disease-modifying benefits for patients with Parkinson’s disease.

To accomplish this, a large International PD Linked Clinical Trials Committee 
of acknowledged global PD experts was formed in 2012.  

Our 1 year progress was described in Journal of Parkinson’s Disease, 2013.
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Current Composition of International PD Linked Clinical Trials Committee

❑ Professor Patrik Brundin, Van Andel Institute, Michigan, USA (chairman)

❑ Professor Andrew Lees, Institute of Neurology, London, UK

❑ Professor Ted Dawson, Johns Hopkins University, Baltimore, USA 

❑ Professor Michael Schwarzschild, Harvard University, Boston, USA 

❑ Professor Carlie Tanner, University of California, San Francisco, USA

❑ Professor Karl Kieburtz, University of Rochester, New York, USA

❑ Professor Roger Barker, University of Cambridge, UK

❑ Professor Jeff Conn, University of Nashville, Tennessee, USA

❑ Professor Howard Federoff, University of California, Irvine, USA

❑ Professor David Simon, Massachusetts General Hospital, Boston, USA 

❑ Professor John Trojanowski, University of Pennsylvania, USA

❑ Professor Tom Foltynie, Institute of Neurology, London, UK

❑ Professor Flint Beal, Cornell University, New York, USA

❑ Professor Mark Mattson, NIH, Washington, USA

❑ Professor David Sulzer, Columbia University, New York, USA 

❑ Professor Dimitri Krainc, Northwestern University, Chicago, USA 

❑ Professor Mark Cookson, NIH, USA

❑ Dr Brian Fiske, Michael J Fox Foundation, New York, USA

❑ Dr Camille Carroll, Peninsula University, UK

❑ Professor David Devos, Lille University, France
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Bydureon  1.0

Bydureon  2.5

Liraglutide  1.0
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Sitagliptin

Metformin
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Veliparib

Nilotinib

Desferasirox

Deferiprone

Cysteamine

Epithione D

Trehalose

Bexarotone

Simavastatin

Fenofibrate

Perindopril 

Telmisartan
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Carbenoxolone

Topotecan
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Dimebon

Promethazine

Resveratrol
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International PD Linked Clinical Trials (LCT) Program
VARI - The Cure Parkinson’s Trust: Phase II  and  Phase III Linked Clinical Trials Initiatives

Exenatide 44 pts  &  Bydureon 60 patients         Completed

Simvastatin

Ambroxol                   Completed GBA therapeutic Planning next clinical stage.      CPT funded 

GBA & idiopathic patients   RAPSODI and FRONTLINE-PD 

Deferiprone:  Sky, FAIRPARK II
335/338 
recruited

Iron chelation approach.   338 de-novo patients, 

Pan-European centers.               EU funded
Sky = Apo Pharma dose finding study

EPI-589                Completed 

UDCA

Liraglutide
Almost fully 

recruited
GLP-1 agonist  PD pts with & without insulin resistance

54 weeks on Liraglutide.   Cognition & motor end points

Nortryptiline

Completed LCT trials, or entering Phase III

K-0706        Completed
Safety, tolerability Ph I study involving 32 patients

No serious ADRs at highest dose (384mg)

201820172016 20202014 2015 2016 2017 2018 2019

Phase III LCT trials due to be launched in 2019/2020

Lixisenatide
GLP-1 agonist        Early stage PD patients. 21 French hospitals       

CPT/VARI/French Government funded

76/158 
recruited

29/30  
randomised

230/198 
recruited

Australia –  Drug 1
Australia –  Drug 2
Australia –  Drug 3

Phase II,  3 treatment arms + placebo arm  
300 PD patients,   Extensive additional biomarker 
studies.  All 3 trials simultaneously to start in
Q2 2020 Drug over-encapsulation of all treatment 
arms   Australian federal government funded  (APM)

2 year trial                                       CPT part-funded 
Multiple biological targets.      Multiple sub-studies.   

Proof of concept study. Novel imaging & wearables. 
Mitochondrial mode of action. Started 2019  CPT funded 

ADepT-PD  408 PD patients          To start in Q4 2019
Alpha-synuclein mode of action

New mitochondrial (oxidoreductase) therapeutic  
USA, UK and German centers.  Idiopathic & genetic PD patients

Phase III 200 patient, 2 year trial starts Oct 2019 

GLP-1 agonist           Wearables  &  imaging sub studies

Azathioprine Anti-inflammatory mode of action    Trial starts in 2019 

Active LCT Phase II trials

K-0706        Completed
PK/dose finding study. CSF levels in humans similar to those 

found for efficacious doses in mouse models

K-0706 cAbl inhibitor    Multinational Phase II trial started 2019504 PD patients

2021 2022

Nilotinib
cAbl inhibitor      Funding from MJFF  &  CPT  &  VARI

  76 patients            Results released December 2019Completed
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FOUR PHASE II TRIALS IN PD PATIENTS (LONDON, SWEDEN, SOUTH KOREA 
& FLORIDA), AND ONE PHASE III TRIAL (200 PD patients, 2 years on 
medication)
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EXOSOME ANALYSES
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Presenting a brighter future, both in conventional and regenerative
approaches

EXOSOME ANALYSES

Cedar’s Sinai Hospital, Los Angeles
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21 FRENCH NEUROLOGY CENTERS, 156 Parkinson’s patients

Australian Parkinson’s Mission

AUSTRALIAN PARKINSON’S MISSION
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The GLP-1 Revolution

From Diabetes and Obesity to Alzheimer’s and PCOS

Thu, Feb 22nd, 2024

Dr Richard Wyse

Director of Clinical Development

Cure Parkinson’s

richard@cureparkinsons.org.uk

Glucagon Like Peptide 1
(GLP1)-Receptor Agonists and 

Alzheimer’s Disease
By Leila Parand, MD

Assistant Professor of Neurology at UCLA 

David Geffen School of Medicine
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Outline

• Description of Alzheimer’s Disease

• Description of Type 2 Diabetes Mellitus

• Link between Alzheimer’s and Type 2 Diabetes Mellitus

• GLP-1 Receptor Agonists

• Clinical Trials including GLP1 Receptor Agonists in relationship to Alzheimer’s 
Disease

• Summary

Disclosures

• Primary Investigator for Evoke and Evoke Plus; site is note currently 
active

71
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Alzheimer’s Disease

• Alzheimer’s Dementia is the most common form of 
dementia affects ~57 million people worldwide

• Clinical features of Alzheimer’s Disease: memory loss, 
visuospatial difficulties, trouble with orientation

• Pathological markers of Alzheimer’s disease include 
amyloid beta plaques and neurofibrillary tangles

• Other features of Alzheimer’s include neuronal loss, 
neuroinflammation, reduced cerebral glucose 
metabolism

https://www.who.int/news-room/fact-sheets/detail/dementia
Nichols E, Vos T. The estimation of the global prevalence of dementia from 1990–2019 and forecasted prevalence through 2050: An analysis for the Global Burden of Disease (GBD) study 2019. Alzheimers Dement. 
2021;17(Suppl 10):e051496.
World Alzheimer’s Report 2018
Masters CL, et. al. Alzheimer’s disease. Nat Rev Dis Prim. 2015;1:15056. 
Google Image Bright Focus Foundation

Diabetes Mellitus

• 537 million adults have diabetes mellitus 
world-wide (age 20-79)

• 96% are Type 2 Diabetes Mellitus

• Characterized by hyperglycemia and insulin 
resistance

• Complications include cardiovascular disease, 
chronic kidney disease, stroke, vision loss

• Associated with cognitive impairment, 
dementia, and particularly Alzheimer’s Disease

https://diabetesatlas.org/#:~:text=Diabetes%20around%20the%20world%20in%202021%3A,%2D%20and%20middle%2Dincome%20count 
ries.
https://collegedunia.com/exams/diabetes-mellitus-types-symptoms-preventions-biology-articleid-6407
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Relationship between Diabetes Mellitus and 
Alzheimer’s Disease

• Epidemiological and biological studies support the 
association between Alzheimer’s and Type 2 
Diabetes

• Diabetes increases the risk of Alzheimer’s

• Longer duration of having diabetes has been 
associated with a higher risk of developing 
dementia

Amidei, Claduo, et al. “Association Between Age at Diabetes Onset and Subsequent Risk of Dementia. JAMA. 2021;325(16):1640-1649

Ott A, et. Al.. Diabetes mellitus and the risk of dementia: The Rotterdam Study. Neurology. 1999;53:1937–1942.
Akomolafe A, Diabetes mellitus and risk of developing Alzheimer disease: results from the Framingham Study. Arch Neurol. 2006;63:1551–1555.
Bruce DG, Davis WA, Casey GP, Starkstein SE, Clarnette RM, Almeida OP, Davis TM. Predictors of cognitive decline in older individuals with diabetes. Diabetes Care. 2008;31:2103–2107.

Type 2 Diabetes Mellitus Associated with 
Alzheimer’s Dementia

Adem, MA, et. Al (2024). “Pharmacological approaches Using Diabetic Drugs 

Repurposed for Alzheimer’s Disease, “Biomedicines, 12(1), 99.
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Insulin

• Insulin crosses the blood–brain barrier to 
regulate functioning

• Has a neuroprotective role, plays an important 
role in the organization and function of the 
brain

• insulin resistance or deficiency in the brain is a 
pathological feature in Type II Diabetes and 
Alzheimer’s Disease

Kern W, Born J, Schreiber H, Fehm HL. Central nervous system effects of intranasally administered insulin during euglycemia in men. Diabetes 48: 557–563, 1999.
Kullmann S, Heni M, Hallschmid M, Fritsche A, Preissl H, Haring HU. Brain insulin resistance at the crossroads of metabolic and cognitive disorders in humans. Physiol Rev 96: 1169–1209, 2016. 
Agrawal, R, et al. Insulin Action in the Brain Regulates Central and Peripheral Functions. Am J Physiol Endocrinol Metabolism. 2021 Jul 1;321(1):E156-E163.
Rhea, EM, et al. Insulin Resistance in Peripheral Tissues and the Brain: A Tale of Two Sites. Biomedicines 2022, 10(7), 1582

Insulin dysfunction in the brain increase 
pathological markers of Alzheimer’s Disease

• Insulin deficient states lead 
to AD pathogenesis

• Increased Amyloid beta and 
hyperphosphorylated Tau

• Impaired enzyme system in 
these models, affecting 
Amyloid beta and insulin

Patel V, Edison P. Cardiometabolic risk factors and neurodegeneration: a review of the mechanisms underlying diabetes, obesity and hypertension in Alzheimer’s disease
Journal of Neurology, Neurosurgery & Psychiatry Published Online First: 30 January 2024.
Hobday AL, Paímaí MS. ľh e Link Between Diabetes Mellitus and ľau Hypeíphosphoíylation: Implications foí Risk of Alzheimeí's Disease. Cuíeus. 2021 Sep 28;13(9):e18362.

Farris W., Mansourian S., Chang Y., Lindsley L., Eckman E.A., Frosch M.P., Eckman C.B., Tanzi R.E., Selkoe D.J., Guénette S. Insulin-degrading enzyme regulates the levels of insulin, amyloid β-protein, 
and the β-amyloid precursor protein intracellular domain in vivo. Proc. Natl. Acad. Sci. USA. 2003;100:4162–4167. doi: 10.1073/pnas.0230450100.
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Glucagon-like peptide-1 (GLP1) and GLP1-
Receptor Agonists

• Incretin hormone

• induces glucose –dependent 
insulin secretion to lower 
blood glucose

• GLP-1 and receptors have 
been found in the brain and 
has a benefit in brain 
functioning

Andersen, A., Lund, A., Knop, F.K. et al. Glucagon-like peptide 1 in health and disease. Nat Rev Endocrinol 14, 390–403 (2018).

Norgaard CH, Friedrich S, Hansen CT, et al. Treatment with glucagon-like peptide-1 receptor agonists and incidence of dementia: data from pooled double-blind randomized controlled trials 

and nationwide disease and prescription registers. Alzheimers Dement. 2022;8(1):e12268

Diz-Chaves Y, Mastooí Z, Spuch C, González-Matías LC, Mallo F. Anti-Inflammatoíy Effects of GLP-1 Receptoí Activation in the Bíain in Neuíodegeneíative Diseases. Int J Mol Sci. 2022 Aug 
24;23(17):9583.

Beneficial effects of GLP-1 on the brain

Diz-Chaves Y, Mastooí Z, Spuch C, González-Matías LC, Mallo F. Anti-Inflammatoíy Effects of GLP-1 Receptoí Activation in the Bíain in Neuíodegeneíative Diseases. Int J Mol Sci. 2022 Aug 
24;23(17):9583.

• Neuroprotection

• Memory formation

• Neuronal development
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Clinical Trials: Evaluation of Liraglutide in the 
treatment of Alzheimer’s Disease (ELAD)

• 204 adults with mild to moderate AD received subcutaneous 
injections of either Liraglutide or placebo once daily for 12 
months

• Results showed no difference between the treatment and 
control in terms of the primary endpoint cerebral glucose 
metabolic rate

• Improved cognitive function in the treated group, measured by 
ADAS-EXEC (ADAS-Cog with Executive domains of the
Neuropsychological Test Battery) as well as MRI volume 
(temporal lobe and whole MRI volume)

Edison P., Femminella G.D., Ritchie C.W., Holmes C., Walker Z., Ridha B.H., Raza S., Livingston N.R., Nowell J., Busza G. Evaluation of liraglutide in the treatment of Alzheimer’s 
disease. Alzheimer’s Dement. 2021
Adem MA, Decouít B, Sabbagh MN. Phaímacological Appíoaches Using Diabetic Díugs Repuíposed foí Alzheimeí's Disease. Biomedicines. 2024 Jan 3;12(1):99 
McClean P.L., Parthsarathy V., Faivre E., Hölscher C. The diabetes drug liraglutide prevents degenerative processes in a mouse model of Alzheimer’s disease. J. 
Neurosci. 2011;31:6587–6594.

Clinical Trials: Pilot Study of Exenatide 
Actions on Alzheimer’s Disease

• Eighteen participants with high probability of Alzheimer’s disease on 
cerebrospinal fluid (CSF) biomarkers completed the entire study prior 
to its early termination by the sponsor

• no benefit of exenatide; however, no firm conclusions can be drawn
from this study due to its early termination except for a reduction of
Aβ42 in extracellur vessicles.

Mullins RJ, et al.. A Pilot Study of Exenatide Actions in Alzheimer's Disease. Curr Alzheimer Res. 2019;16(8):741-752.

Adem MA, Decouít B, Sabbagh MN. Phaímacological Appíoaches Using Diabetic Díugs Repuíposed foí Alzheimeí's Disease. Biomedicines. 2024 Jan 3;12(1):99
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Clinical Trials: Dulaglutide and cardiovascular 
outcomes in Type II Diabetes (REWIND)

• examined the effect of once weekly subcutaneous injection of 
either Dulaglutide or placebo in participants aged 50 or more 
and diagnosed with T2DM on the cardiovascular risks of T2DM, 
such as non-fatal MI, non-fatal stroke, or death from 
cardiovascular causes

• Montreal Cognitive Assessment (MoCA) and Digital Symbol 
Substitution Test (DSST) were done at baseline and follow up to 
assess cognitive impairment.

• Cognitive impairment was reduced by 14% in the dulaglutide 
treated arm in comparison to the placebo

Gerstein HC, et. al,; REWIND Investigators. Dulaglutide and cardiovascular outcomes in type 2 diabetes (REWIND): a double-blind, randomised placebo-controlled trial. Lancet. 2019 Jul 13;394(10193):121-130 
Adem MA, Decourt B, Sabbagh MN. Pharmacological Approaches Using Diabetic Drugs Repurposed for Alzheimer's Disease. Biomedicines. 2024 Jan 3;12(1):99
.

Ongoing Clinical Trials: Evoke and Evoke plus

• Evoke and Evoke + each have ~1840 amyloid-positive 
participants with MCI or mild AD dementia who have been 
randomized to receive either daily oral semaglutide (14 mg, 
escalated via 3 and 7 mg over 8 weeks) or daily oral placebo 
over a period of 156 weeks

• The difference between the studies is the inclusion of 
participants with vascular co-pathologies in evoke plus

• Both trials set to be completed in September 2025.

https://classic.clinicaltrials.gov/ct2/show/NCT04777409

Ballard, C.,et al. (2020). Liraglutide and semaglutide: Pooled post hoc analysis to evaluate risk of dementia in patients with type 2 diabetes. Alzheimer’s&Dementia, 16(S9).
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Summary

• Type 2 Diabetes and Alzheimer’s Disease are associated by clinical 
and biological changes

• GLP1 Receptor Agonists have been shown in research studies to have 
a benefit on biological changes associated with Alzheimer’s Disease

• GLP1 Receptor Agonists may have a central role in management of 
Alzheimer’s disease in the near future

GLP-1 Receptor Agonists for Polycystic Ovary 
Syndrome

Melanie G Cree, MD, PhD
Associate Professor

Pediatric Endocrinology
Integrated Physiology
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No Conflicts

Consultant: Pollie, Inc
Research Scientist: Amino Corp

Will discuss off-label medications

Polycystic Ovary Syndrome

PCOS affects 6-15% of women in the United States 

PCOS includes 
Menstrual cycle irregularities

Elevated testosterone or signs of elevated testosterone
Polycystic ovaries (only adults)

Infertility
Pregnancy Complications

Excess hair growth on face and body
Acne

Depression/Anxiety
Sexual Dysfunction

Excess Weight
Type 2 Diabetes
Excess Liver Fat

High blood pressure
Sleep Apnea

High Cholesterol

87
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PCOS and Weight

Loosing 5 kg of body weight

Testosterone

Insulin

20 % 50 %

Figures made with Biorender©

Infertility
Pregnancy Complications

Excess hair growth on face and body
Acne

Depression/Anxiety
Sexual Dysfunction

Excess Weight
Type 2 Diabetes
Excess Liver Fat

High blood pressure
Sleep Apnea

High Cholesterol

_

__

Why does lifestyle matter so much in PCOS?

Figures made with Biorender©
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Hormonal Effect of Bariatric Surgery

• 36 women all PCOS

• Age was 
27.2 ± 4.2 years 

• BMI was 
43.6 ± 1.76 kg/m2

• 61% sleeve 
gastrectomy, 39% 
gastric bypass

Saudi Journal of Biological Sciences Vol 28, Issue 9, September 2021, 5048-5052
 

BMI

Testosterone

SHBG

Ovary volume

Pre            6-mo       12-mo Pre            6-mo       12-mo

Pre            6-mo       12-moPre            6-mo       12-mo

GLP-1RA Treatment in PCOS
• Randomized trial of Exenatide, Exenatid e+ Metformin or Metformin, 24 weeks, 60 women 

• Reproductive: 
• ↓free androgen index 

• ↑ menses

• Metabolic: 
• ↓ 2 hour glucose on oral glucose tolerance test

• ↑ Insulin Sensitivity 

Elkind-Hirsch K, JCEM 2008

3.2 1.6 5.6

4.4 1.2 4.8
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GLP-1RA Treatment in PCOS

• Randomized trial of liraglutide, liraglutide + Metformin or Metformin, 12 weeks, 40 women 
• Lira+Met 6.5±2.8 kg loss; Lira 3.8±3.7 kg loss; Met 1.2±1.4 kg loss

• Reproductive: 
• No change in androgens 

• No change in menstrual frequency

• Metabolic: 
• ↓ 2 hour glucose on oral glucose tolerance test

• no change in Insulin sensitivity

• Randomized trial of liraglutide compared to placebo, 26 weeks, 65 women 
• Lira 5.2 kg loss > placebo

• ↓Free testosterone, ovary size

• ↑ SHBG, ↓ liver fat

• Reproductive: 
• ↓ Free testosterone

• ↓ ovary size

• Metabolic: 
• ↓ liver fat

Jensterle Sever M, Eur J Endocrinol. 2014

Frossing S, Diabetes Obes Metab. 2018

J. Clin. Med. 2023, 12(18), 5921; https://doi.org/10.3390/jcm12185921

78% Normal Menses

N=27 N=21

Medication: 0.5 mg SQ semaglutide

7 kg change 14 kg change

Semaglutide Treatment of Excessive Body Weight in Obese 

PCOS Patients Unresponsive to Lifestyle Programs
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• Effect of oral semaglutide on weight, reproductive and metabolic outcomes in 
adolescents with PCOS + obesity

• 3 mg x 1 month, 7 mg x 3 months

Screening
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GLP1RA 
Phase 1, N=16 

Phase 2, N=34
1:1 Randomize 

GLP1RA

Intensive Diet

NCT03919929

Treating PCOS With Semaglutide vs Active 
Lifestyle Intervention (TEAL)

Diet N=17 
SEMA N=34
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Weight Related Changes

-20 -15 -10 -5 0 5 10

-15

-10

-5

0

5

10

Δ weight vs Δ liver fat

Weight (kg) change

C
h

a
n

g
e

 i
n

 l
iv

e
r 

fa
t 

%

Sema
Diet

-20 -15 -10 -5 0 5 10

-60

-40

-20

0

20

Δ weight vs Δ ALT

Weight (kg) change

C
h

a
n

g
e
 i
n

 A
L

T
 (

IU
/L

) Sema
Diet

-20 -15 -10 -5 0 5 10

-200

-100

0

100

200

Δ weight vs Δ TG

Change weight (kg)

C
h

a
n

g
e

 i
n

 T
G

 (
m

g
/d

L
) Sema

Diet

-20 -15 -10 -5 0 5 10

-1.0

-0.5

0.0

0.5

1.0

Δ weight vs Δ HbA1c

Change weight (kg)

C
h

a
n

g
e

 i
n

 H
b

A
1
c

 (
%

) Sema

Diet

Sema Diet
≥10% 78%
≥5% 56% 100%
≤5% 38% 45%
Gain 33% 25%

Increase in Menses Frequency

Reported Side Effects

Appetite/Mood

Symptoms Nausea GERD Abdominal pain Diarrhea Constipation Emesis

Sema pre 16% 18% 13% 8% 3% 5%

Sema post 66% 10% 7% 0% 0% 17%

Diet pre 24% 24% 0% 0% 0% 0%

Diet post 21% 14% 0% 0% 0% 0%

Symptoms
RED Appetite 

Score
CESD-20

Depressive Symptoms

Sema pre 18.0 20.3

Sema post 11.6 18.1

Diet pre 18.8 19.2

Diet post 13.4 18.9

Safety
No elevations in ALT or AST

Bun or Cr
1 SI in Sema

97

98



2/22/2024

50

St
u

d
y 

P
e

ri
o

d
Enrollment

1 month

Baseline
weight stable

3 months 

Drug start
0.25-1.0 mg

+ weight loss
3 months 

Goal dose 1.7 
mg

++ weight loss
4 months 

Goal dose
1.7 mg

± weight loss
3 months 
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Semaglutide youth

Semaglutide adults 

Metformin
Semaglutide youth 

Semaglutide adults 
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Daily urine Daily urine 

Study 1 Study 2

Screening

Mid-treatment visits

NCT05819853
NIH NICHD R01

Next Steps – GLP1RA for Fertility in PCOS

Summary
• Overall

• Seven mg of oral Semaglutide induces more weight loss than intensive dietary 
counseling in adolescents

• GI side-effects are very common, and lead to discontinuation (5%)

• Safety
• No serious events

• Reproductive
• Increased frequency of menses in both groups
• Similar decreases in testosterone

• Metabolic
• Similar decreases in fasting glucose and HbA1c
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Next steps to increase access for weight 
loss therapies for women with PCOS

• Increased National Institutes of Health funding for PCOS

• Increased Foundation funding for PCOS

• Pharmaceutical Industry Interest in GLP1-RA indication for PCOS
• Concerns for potential birth defects if used in pregnancy

• Classification of PCOS as a complication of obesity, in terms of 
qualifying for Bariatric Surgery

• Currently criteria are a BMI of >35 kg/m2 with type 2 diabetes, excess liver fat 
and obstructive sleep apnea

• Otherwise need a BMI of >40 kg/m2

Funding:
NIH NIDDK R01DK120612
NIH CTSA UL1 TR002535

Childrens Hospital Colorado

Department of Pediatrics, CUAMC

Co-Investigators
Laura Pyle, PhD
Philip Zeitler, MD, PhD
Vicki Catenacci, MD
Elizabeth Parks, PhD
Craig Malloy, PhD
Eunsook Jin, PhD

Data Safety Monitoring Board
Ashley Shomaker, MD, Peds Endo, Vanderbilt
Tania Burgert, MD, Peds Endo, Univ Missouri
Lisa Chow, MD, Endo, Univ of Minnesota
Miriam Vos, MD, Peds Hepatology, Emory

Staff*/Students
Yesenia Garcia-Reyes, MS*
Wes Pendleton, MS, RD*
Carly Faulkner, RD*
Haseeb Rahat, MD
Meredith Ware, MS
Nazeen Morelli, MS
Camillo Vargas, BS
Jaclyn Lo, BA
Grayson Carey, BA
Katherine Spencer, MS
Kelly Fuller, PhD, RD
Taylia Fordham, MSThank you 

My Family
Participants and their families

Research Nurses, Pharmacy and Staff
Colleagues

Wyatt, Age 13 Hailey Age 17
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THE LIVE Q&A IS
ABOUT TO BEGIN!

Keep submitting your questions 
in the questions window!

www.acs.org/acswebinars

https://www.sciencehistory.org 
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z

www.acs.org/acswebinars
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Co-produced with the ACS Green Chemistry Institute

Harnessing the Power of 
Natural Polymers

Wednesday, February 28, 2024| 2-3:30pm ET

Co-produced with the ACS Committee on Science

Sustainable Biomanufacturing at Scale

Thursday, February 29, 2024| 2-3:15pm ET

Co-produced with the ACS Women Chemists Committee

The Art of Self-Reinvention

Thursday, March 7, 2024| 2-3:15pm ET

z

www.acs.org/membership

106

Have a Different Question?
Contact Membership Services

Toll Free in the US: 1-800-333-9511

International: +1-614-447-3776

service@acs.org
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www.acs.org/acswebinars
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Edited Recordings
are an exclusive benefit for ACS Members with the 
Premium Package and can be accessed in the 
ACS Webinars® Library at www.acs.org/acswebinars

Learn from the best and brightest minds in chemistry!
Hundreds of webinars on a wide range of topics relevant to 
chemistry professionals at all stages of their careers, presented 
by top experts in the chemical sciences and enterprise.

Live Broadcasts
of ACS Webinars® continue to be available free to 
the general public several times a week generally 
from 2-3pm ET. Visit www.acs.org/acswebinars to 
register* for upcoming webinars. 

*Requires FREE ACS ID

www.acs.org/acswebinars

108

ACS Webinars® does not endorse any 
products or services. The views expressed in 
this presentation are those of the presenter 
and do not necessarily reflect the views or 
policies of the American Chemical Society.

Contact ACS Webinars® at acswebinars@acs.org
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