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Table1
progression.
Study MeAAr® MAAAGE Lnar AT
T D
Setting Austria Sweden, Denmark, e USA Australia, New Zealand,
Netherlands
Principal ‘Wolf Eilenberg, Medical Anders Wanhainen, Ronald Dakman, Stanford Golledse,
investigator  Univensity of Vienma, Uppsala University, University, Stanford, CA, USA  James Cook University,
Vienna, Awtria Uppsala, Sweden Queensiand, Awtalia
Funding Medical University of Viema  Swedish Heart and Ling  National Institutes of Health  The National Health and
and Merck Serono GmbH, Foundation, Uppmla  and EMD Serano Inc, USA  Medical Research Council
Germany Usiversity, and Uppsala of Awwala, the Royal
Region wralmio College of
Surgeans, the Australia
nd New Zealmd Society
for Vascular Surgery, the
Townsville Hospital and
Health Services, and the
R
of New Zealand.
Study design  Single centre, prospective, Multientre, prospeaive,  Single centre, prospective,  Multicentre, prospeciive,
‘mndomised, double blind, open label, mndomised  randomised, double blind,  randamised, double
‘placebo controlled trial controlled wial, with  placebo cantroled trial biind,
blinded outcome. placebo controlied trial
asesment
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Randomisstion Afir an initil tlersbilty kst 11 to metformin (dose 111 t0 meformin (dame
nd phae for metformin, 1110 exalation up 0 25 xalation up 10 2 depening  talerabilty tet phase for
estment  metformin (28) vx plxccba,  depending an tolersbility) on tlerablity)ve placebo  metformin, 111 to
swatifed for hyperinsion,  va. standard care (0 metformin (15 8) v&.
e, and smoking habit metbrmin)
Treatment time Twelve mantls. Five years, withapre.  Two years Averge 45 years
planned ierim ahyt
afir two
yoars
Patients S
2 or
men and wamen = memwed  men and A4 mm for
bycn
)
a Plamed 170 =0
Primary Change in AAA diameter, Change in AA dismeter, Change in AM dismeter, AR evens (rpeure
stcome  measured by CT, sher messured by CT, afier two messured by T, sfer two related
12monks and fve years yeurs desth or nesd for surgical
repain)
Qol, biomarkers AAA volume (CT), AMA Al cause death, Qol, adverse  AAA growh, msjor
utcomes Gameter (US), AAAevens everts (drug, AN, adverse aandinascular
(repsiror ruphie), cartiovascian, drug
came death Qol, drug  complimee, bomarkers  all cume death
bi
Cument status  Stried in 2018, stoped Staried in 2020, but badto Staried in 2022. Stanied in 020
prematurely in D23 due s pae temporanily for two Sample size revised to 314
COVID-19 pandemic and slow  years due 10 COVID-19.
cru To date 350 randomised.  loch
A wtal of 54 had been Inchsion & expected to be. campleid in 2025, with
randomised when the stidy  completed in 2025, with  resits mvailable in 2027
was dsconsned. redts (growth)
ing available n 2027 and final
resuts (growth and AAA
events) in 2080

MEtAAA — Metfarmin Therapy in Non disbetic AR Patients; MAAAGL — Metbrmin for Abdminal Acric Ancurysm Growih Inhibiian;
LMIT — Limiting AAA with Metformin Trisk MAT — Metformin Anewryam Trisk AAA — ablominal soric aneurysm, CT — computed
tomagraphy; US ~ ubrascund; Qol. — quaity of i COVID19 ~ oromavins disease 2019
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Current/updated strategies

* Aortic wall stabilization
* Dietary impacts — modulating microbiome
* Major lipid fraction — therapeutic implications

All hypoglycemic agents?

Sulfonylureas
Biguanides (metformin) ¥ lncidence of AAA

Protective
effect on
DPP-4 inhibitors AAA SGLT2- inhibitors
v AxAfar —
v
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PGG (Nectero) StAAAble trial

Nectero Medical Receives FDA Clearance of IND
Application to Initiate Phase II/11] Clinical Trial of
Nectero EAST® System for Treatment of Small- to

Mid-Sized Abdominal Aortic Aneurysms
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ORIGINAL RESEARCH ARTICLE

Gut Microbiota—Derived Trimethylamine N-Oxide
Contributes to Abdominal Aortic Aneurysm
Through Inﬂammatory and Apoptotic Mechanisms

ebeca C. Schugar, PR Tylor M. CuugMu 5,5, Caris Viacing-L oo, BS; Sama Flif5, BS; Hannah M. Russel, PHD;
Tmofhy Stope® PaD): Michael Brocks. B Lifa MS: Koo Mani M) PHO: Martn Bigrck® MD) PR

targeting?

CONCLUSIONS: These results define a role for gut microbiota— generated TMAO in AAA formation through upregulation of
endoplasmic reticulum stress—related pathways in the aortic wall. In addition, inhibition of microbiome-derived TMAO may
serve as a novel therapeutic approach for AAA treatment where none currently exist.

BRURGRUUNY aTge-SCaTe T & SCharT e TRouSe SIUOIes THITCATE & SUong TETauorsTp BeTweer e T eroDiome=
dependent metabots rimethylamine N-oxide (TMAQ) and several cardiometabolic dissases, This study aims 1o investgate
the role of TMAO in the pathogenesis of abdorminal aoric aneurysm (AAA) and target its parent microbes as 2 potenial
pharmacological intervenion.

METHODS:

i
ipoprlei receplor—deficienl (L~ mics ot toica parcine pancrelic dasiase i CB7BL/6) mice. Gul mcroil producton of
TMAD was inibed hrough broac-3pectrum antibolcs,argeled nbiton of the gut micrbil chlne THA ase (CUC/D) wih
o 52 Finally RNA sequencng of i viro

TMAO affects AR

RESULTS: Elevated TMAO was associated vith increased AAA incidence and growth in both patient cohorts studied. Dietary

with poorly absorbed oral broad-spactrum antbiotics. Treatment with fluoromethylcholine ablated TMAO production,
attenuated choline-augmented aneurysm iniation, and halted progression of an estabisned aneurysm model.In adiion,
Finad micohad educod lasta TWAD and acic dametarsand s gt o 'AAA rupture compared with wid-
type mice. RNA sequencing and fun in mice or

e smonth el Solalgmemta gée. paviays sss08siod i the. amdoplaemic et shoss retponcs
specificaly the endoplasmic reliculum slress kinase PERK,

CONELUSIONS: These res

s deine a ol for gut microbiota-genarated TWAQ in AR formaten through usregulation ao
endoplasmi e sicss-rclaod pahways i h aori wal i aeion, nfbilon of miciobiome-derved THAO
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LDL-C?

Lipid fraction

TMAO as

bi
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JAMA Cardiology | Original Investigation
Circulating Trimethylamine N-Oxide and Growth Rate
of Abdominal Aortic Aneurysms and Surgical Risk

omar ke r Scott J. Cameron, MD, PhD; Xewins, 14 vm) ryierw Benson, PhD: Ky A Convad, PhD:Zeneng Ware. PRD:
Salma Fleifil, BS; L MD, PhD; Allefai Scalise, MS:
Michael Pha D, B5: Melissa. Tian, BS:
Yuping Wa. PhD: Aons . Luss,PhD:Sean P Lyden MD; W. . Wison Tang, MD: A.Philip Oiens I, PhD:

CONCLUSION AND RELEVANCE Results ofthls cohort study suggest that elevated circulating
TMAO levels were associated with increased risk of AAA and identified patients at heightened
risk for fast-growing AAA and rec d surgical intervention. TMAO may help identify
individuals who may benefit from more frequent surveillance imaging and early surgical
intervention to prevent aortic dissection or rupture.

OBJECTIVE TMAOI rapld
A

DESIGN, SETTING, AND PARTICIPANTS This was a prospective cohort study using 2

independent anda

US cohort. the
single-center studies

inUppsala, Sweden, and Cleveland, Ohio. Study data were analyzed from October 2023 to

May 2025,

EXPOSURES Plasma TMAO

chromatography with tandem mass spectrometry.

MAIN OUTC AAArisk. fast-growing
(=4.0 mm per yean), (=4.0 mm per year o
=5.5m dameten).
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Lipid fraction - Triglycerides?

Fature genetcs

aneurysmandhighlights PCSK9asa
therapeutictarget

= T —— =@ —

o e || o iz |

Study Overview
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High intensity statins and AAA?

ORIGINMRESEARCHARTIIE QO
Association of Statin Treatment and Dose With
the Clinical Course of Small Abdominal Aortic
Aneurysms in Men: A 5-Year Prospective Cohort
Study From 2 Population-Based Screening Trials
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nger‘criglyceridemia as a Key Contributor to
Abdominal Aortic Aneurysm Development and
Rupture: Insights From Genetic and

Experimental Models
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Conclusions

* Evolving understanding of AAA

* Recent/planned trials targeting clinical clues
* AAA trials remain challenging

* Metformin answer by 2029
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No travel for LIMIT!

CONTACT US

@
Study Research
Coordinator

Potential benefits:

Lori McDonnell
650-498-5521
lorimed2estanford.edu
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