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Update On The New Anti-Atherosclerosis Vaccine (AtheroVax): A Drug To
Produce Lifelong LDL-C Lowering With A Single Gene Modifying Treatment:
The Heart-1 Gene-Editing Trial: How Does AtheroVax Work And Results To
Date

Ron Waksman, MD, FACC, MSCAI, FESC

And Nick Kipshidze, MD, FESC
passed away on Christmas Eve 2024
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Disclosure Statement of Financial Interest

Within the past 12 months, | or my spouse/partner have had a financial
interest/arrangement or affiliation with the organization(s) listed below.

Affiliation/Financial Relationship Company

¢ Grant/Research Support +  Philips
* Biotronik
* Medtronic Structural
* Abbott Vascular

¢ Consulting Fees/Honoraria « Cordis

*  Equity * PICARDIA
* Transmural Solutions
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Why Vaccination for atherosclerosis

« Chronic Inflammation drives atherosclerosis, progression, but
inflammatory mediators are essential components of the immune
response

« Vaccination against atherosclerosis has been proposed for over 20
years targeting different mediators of atherothrombosis.

« These have not been adequately evaluated in human clinical trials

« Inflammation is a driver of atherosclerosis, but inflammatory
mediators are essential components of the immune response.

« Only pathogenic forms of sSTNFR2 are acted upon while preserving
the membrane-bound (wild-type) TNFR2 contributions to a non-
pathogenic immune response
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TNFo has a very short half-life, 1.2-2 h (15)
Relationship between [TNFo] and sTNFRII is not inverse (47)
Associated with sites of inflammation, arthritis in Bechet’s disease. (41)
Associated with cardiovascular disease in diabetics (42)
Associated with increased risks of cardiovascular events and (46)

mortality in patients with stable coronary heart disease

Psoriasis patients treated with TNFa: inhibitors produce more (47)
sTNFo and sTNFR2 and patients not responding produce higher

levels of both sTNFa and sTNFR2

Associated with all-cause mortality or an increased risk for (45)
cardiovascular events in advanced CKD
STNFR2 levels were linked to epigenetic regulation associated with (43)

proinflammatory gene expression in lymphocytes from
participants in the Framingham Heart Study

Patrick L. Iversen et al
Frontiers in Cardiovascular Medicine 2023
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AtheroVax: a peptide vaccine with a therapeutic effect

» TNF-a and its receptors (TNFR1/TNFR2) play central roles
in inflammatory signaling
» AtheroVax targets soluble TNFR2 (sTNFR2)

* Preserves membrane-bound TNFR2 to maintain normal
immune function

» Goal: Long-term, specific reduction of chronic inflammation
Hypothesis

* inhibition of sSTNRF2 may be more specific and offer long-
term treatment option

Medstar Heart &
Vascular Institute

L3 Cleveland Clinic

d on You

eocceoce 60000000

(ITTIIT T ecccccce

STNFRII(AD7) . gy @ tmmvra

~ N7z ™A ” /

TACE

Alternate premRNA
splicing TNFRIl
Nc 6

MedStar Heart &
Vascular Institute

Knowledge and Compassion Focused on You




11/19/25

Potential Impact AtheroVax: a peptide vaccine with a
therapeutic effect: Mechanism of Action

* The ultimate goal of developing AtheroVax is to
provide a therapeutic approach to reduce the

progression of atherosclerosis, which could lead - - - -

o a decrease in morbidity and mortality from . Athero\_/ax isa peptl_de vaccine designed to targ_et and
) . neutralize pathogenic forms of sSTNFR2, a protein

cardiovascular diseases involved in inflammatory responses. By selectively

targeting this molecule, it aims to reduce inflammation

without disrupting the normal, beneficial immune
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ATHEROVAX Preclinical Studies Pre Clinical Trials Results

* In animal studies, AtheroVax was shown to reduce

*Two studies conducted using Wistar rats inflammation in models of chronic inflammation,
including acetic acid-induced colitis.

« It significantly reduced symptoms such as weight loss,

+Study 2: 80 rats, rat STNFR2 peptide fever, and diarrhea, and improved survival rates.

» The vaccine lowered levels of pro-inflammatory

cytokines like TNF-a and IL-6.

Histopathology confirmed that the vaccine preserved

normal cellular structure in the affected tissues.

«Study 1: 100 rats, human sTNFR2 peptide

«Intervention: Subcutaneous injections with peptide + alum adjuvant

*Randomized into PBS, alum-only, peptide+alum, and control groups
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Preclinical Results (Clinical Outcomes) Preclinical Results (Biomarkers & Histology)

Significant improvement in colitis severity (p<0.05)

Reductions in:

Weight loss *TNF-a and IL-6 significantly reduced (p<0.001)

Fever *Histopathology:

Bleeding *Preserved colon cellular architecture

Diarrhea *Reduced inflammatory infiltrates

Improved overall clinical disease score +Lymph node & spleen exam showed reduced chronic inflammation

Survival benefit (p<0.05) in peptide-treated groups
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AtheroVax: a peptide vaccine with a therapeutic effect in animal
model of chronic inflammation

Without AtheroVax

(.) STNFR2 AE7 @

With AtheroVax
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inflammation

nowledge and Compassion Focused on You

13

Next Step Development

«Additional animal studies in atherosclerosis-specific models
sLong-term safety and toxicity studies
*Optimization of dose and formulation

*FDA Investigational New Drug (IND) pathway

*Phase 1 safety trials — Phase 2/3 efficacy trials
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Pre Clinical Study Conclusions

» The studies have shown that AtheroVax may be
an effective therapeutic candidate for reducing
chronic inflammation.

» These pre-clinical findings will provide a basis to
further evaluate this novel vaccine

 Avaccine limiting the progression of
atherosclerosis will greatly contribute to the
reduction in morbidity and mortality from
cardiovascular disease.

» Expected dosing 1-2 times a year
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Atherovax Current Status

» As of late 2024 and 2025, the development of
AtheroVax is still in the preclinical and
investigational stages.

» The research has been detailed in scientific
articles and presented at professional
conferences.

» Data on the vaccine's efficacy in animal models
has been published, but human clinical trials are
still needed to confirm its safety and
effectiveness.
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Atherovax Summary

» Novel vaccine targeting pathogenic chronic
inflammation

» Unique mechanism: selective clearance of
sTNFR2

+ Strong preclinical evidence

» Promising therapeutic candidate for
cardiovascular disease
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Nicholas Kipshidze, MD

Having spent much of his life between Thilisi [

and New York City, he left a lasting imprint on = = "
both cities. In New York, where we lived on the 4
Upper East Side just steps from Central Park, @ ) Q

he was a familiar and cherished figure. After | y +

ventured out to college and then graduate

school, he moved to midtown but stayed just 13

steps away from the park that holds so many /
of our shared memories. 4
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