Baylor College of Medicine

Alumni Reunion

Baylor

College of
Medicine

ALUMNI




Baylor

College of
Medicine

Fueling a Healthy
Future: Clinical
Insights for a Longer
Life

ADVANCING WELLNESS THROUGH
MEDICAL RESEARCH AND CARE

EEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEE
SSSSSSSSSSSSSSSSSSSSSSSSSSSS

EEEEEEEEEEEEEEEEEEEEEEE



Objectives

Define healthy aging

Outline the biology of aging

Review clinical manifestations of aging

Estimating/measuring age and longevity

Review evidence-based interventions to support
healthy aging




The Difference Between Living Longer
and Living Well

Understanding Lifespan

Lifespan is the total years a person lives, regardless of health or quality
during those years.

Defining Healthspan

Healthspan is the portion of life spent in good health, free from chronic
disease or frailty.

Lifespan vs Healthspan Gap

Many people live longer but experience a gap of declining health and
reduced quality of life.

Goal of Longevity Health

The focus is on extending healthspan to match lifespan, improving life
quality in later years.



Chronological Age vs
Biological Age

* Chronological Age:

* Measured by calendar years since birth
* Does not account for individual health status
* Commonly used in demographics and legal contexts

* Biological Age:

» Reflects physiological and functional status
* Influenced by genetics, lifestyle, and environment
* Can be estimated using biomarkers and aging clocks



Biological
Mechanisms of
Aging
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Physiological Decline with Aging
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neuromuscular and metabolic changes



Aging and Bone Loss

Peak bone mass Decreasing bone

1500 mass with age
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Table 1. Common Risk

Factors for Osteoporosis
Nonmodifiable Modifiable
Older age Low levels of calcium and vitamin D
Female gender Reduced intake of vegetables and fruits
Menopause Increased intake of caffeine,

sodium, or protein

Family history Sedentary lifestyle
Small frame or Smoking
low body weight
History of broken Increased use of aicohol
bones or height loss

Source: Reference 4.



Loss of Muscle Mass with Aging

Figure 1 Grip strength across the lifecourse
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Nature Reviews | Rheumatology

This figure has been adapted from Dodds et al.'2, which is published
under an open-access licence https://creativecommons. org/licenses/by/4.0/

Dennison, E. M. et al. (2017) Epidemiology of sarcopenia and insight into possible therapeutic targets
Nat. Rev. Rheumatol. doi:10.1038/nrrheum.2017.60

Fig 3. Impacts of sarcopenia

5 Depression
Breathing problems People in failing health are more

Muscle loss can cause breathing difficulties prone to depression
orworsen existing problems, such as

chronic obstructive pulmonary disease

Heart problems
Sarcopenia can affect the heart (a muscle),

causing and worsening heart failure

Increase in
sarcopenic obesity
Decreased metabolic rate, reduced

muscle mass, increased fat Increased mortality

Due to loss of muscle mass

Insulin resistance
Due to low muscle mass and
increased fat

Increased risk of
pressure ulcers
Due to low muscle mass

Increased risk of
infection
Due to low muscle mass

Reduced mobility and
increased risk of falls
Loss of muscle mass reduces strength and

increases the risk of falls and fractures

Adapted from: Holdoway and Ashworth (2021)



Decline in Human Performance with Aging

Age 25 35 45 55 65 75 85

According to studies with normative data by
age group, endurance and balance decline
most rapidly with aging, followed by power,
cardio fitness and maximum strength,
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Balance and muscle endurance decline with aging more rapidly than

maximum strength and cardio fithess.



Reasons for Sleep Disturbances in
Older Adults

Physiological Changes
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Figure 2: Factors of sleep deprivation in older adults: Sleep disturbances in older adults can arise
from physiological changes, and medical conditions. Additionally, lifestyle choices, including
inactivity or poor sleep hygiene, and factors like age-related cognitive decline can further impact
their sleep quality.




Cognitive Decline with Aging

Cognition and Age

Early childhood

« Cognitive abilities develop
rapidly

« Language, memory, and
problem-éolving skills
improve quickly

Adolescence and young

Middle Adulthood Late adulthood
adulthood (Mid 30s to 60s) (60s or beyond)
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Cognitive functions such as

« Cognitive functions decline,
siibtle dachifies including short-term memory,

processing speed, working in processing attention, and executive functions
memory, and executive speed and - : .
functions reach their peak memory begin » Emotional regulation and certain

aspects of long-term memory can
remain stable or improve as we age

Complex 1 6 Learning &
Attention Memory
enr 2 @ Social
e 5 Cognition
Executive 3 Perceptual -
Function Motor




Biological and Physical Drivers
of Mental Health in Aging

Brain Aging and Mental Health

Aging decreases neuroplasticity and increases neuroinflammation,
affecting mood and cognition.

Vascular and Cognitive Health

Cerebrovascular disease links to cognitive impairment and
depression through vascular health deterioration.

Physical Health Impact

Chronic illnesses and mobility issues increase stress and reduce
independence in aging individuals.

Protective Role of Fithess

Cardiorespiratory fitness and muscle strength improve blood flow,
sleep, and resilience to stress.



Psychosocial and Environmental Drivers of Mental
Health in Aging

Psychological Adaptation

Emotional regulation and coping
strategies help older adults manage stress
and reduce anxiety during aging.

Social Connection Benefits

Meaningful relationships and strong
support networks protect against
lodnelliness and cognitive decline in older
adults.

Environmental and Care Factors

Access to quality healthcare and
supportive environments enables
autonomy and well-being in aging
populations.



Cardiovascular Disease
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THE FOUR HORSEMEN OF LONGEVITY
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Risk factors for atherosclerotic cardiovascular disease and dementia
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Figure 1. Overview of shared risk factors between dementia and atherosclerotic cardiovascular disease, discussed in this
review. LDL, low-density lipoprotein; HDL, high-density lipoprotein; NAFLD, non-alcoholic fatty liver disease. The associations for some
risk factors differ between Alzheimer’s disease and non-Alzheimer dementia, specifically, body mass index, triglycerides, HDL

cholesterol, NAFLD, the gut microbiome, smoking, and genetics (these are marked by *).

Int. J. Mol. Sci. 2022, 23(17), 9777; https://doi.org/10.3390/ijms23179777
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Increased Risk of Metabolic Disorders with Age

Metabolic Syndrome : Casual Factors, Diagnosis and associated diseases
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Casual Factors

Genetic & Epigenetic
Factors
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Increased Cancer
Risk with Aging

=  Accumulation of DNA damage and
mutations

= Decliningimmune surveillance

» Cellular senescence & chronic
inflammation

= | ongerexposure to carcinogens

= Metabolic dysfunction as an
accelerant

INCREASING CANCER RISK

25

20

15

10

% U.S. CANCER CASES IN ADULTS AGE >30
ATTRIBUTABLE TO SELECTED FACTORS

Tobacco Excess Alcohol
smoking body weight

Research has identified numerous factors that
increase an individual’s risk for developing cancer.
By modifying behavior, individuals can eliminate
or reduce many of these risks and thereby reduce

Data from (46). Figure adapted from (15)

Ultraviolet Poor diet Infections Physical
radiation inactivity

their risk of cancer. Developing and implementing
additional public education and policy initiatives
could help further reduce the burden of cancers
related to preventable cancer risk factors.

American Association for Cancer Research (AACR) Cancer Progress Report 2019
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Measuring Longevity

Biomarkers of aging
- . Molecular [ Physiological ( Digital
Biomarkers of aging
Blood-based Physiological
Fasting insulin A Gait speed
Insulin-like growth factor 1 Grip strength
Hemoglobin Alc Pulse wave velocity
Interleukin-6 Heart rate variability ) g g
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, Transcriptomics
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Al Approaches to Age Estimation

Methods for Predicting Biological Age and Healthspan

" Proteomic P Imaging
Clocks

* MRI, Retinal,
& CT Scans

Q&N ApoB & Insulin Resistance

w Inflammatory (hs CRP)

Cognitive Age
o (S
&b Microbiome Age

» Epigenetics == Proteins & Metabolites = Imaging Data - Clinical & Multi-Omics = Biological Age Estimate




Longevity Health Blood Biomarkers

Laboratory Test Categories & Key Tests

G Lipids & Apolipoproteins . Metabolic & Glucose ‘ Inflammation & Oxidation

o Total Cholesterol, LDL-C : o HbA1c e hs-CRP
e HDL-C e Glucose '

* Lp-PLA, Activity
» Triglycerides , » Insulin » OXPL-apoB

* ApoB « HOMA-IR

* Lp(a)

* Small LDL-P

e HDL Map

@. Fatty Acid Balance @ Cardiac & Kidney

» Omega-3 Index “ :  NT-proBNP C\v‘ ;‘
o Omega-6/0mege-3 Ratio 1) | o Cystatin C :
o EPA & DHA ‘ » eGFR & BUN

€) Thyroid Function ﬁ Iron & CBC @f Specialty Tests

o Testosterone e TSH ¢ Ferritin « Cystatin C; eGFR
e Estradiol ( e Free T4 » Hemoglobin _ ﬁ e BUN; eGFR
« Cortisol ; e Free T3 * RDW

o IGF-1 e WBC & Differentlal

Advanced blood testing to assess cardiovascular, metabolic, hormonal, and micronutrient health.




Comprehensive Longevity Assessment
Key Tests and What They Measure

P Cardiovascular Health Metabolic & Body Composition E{ Genetic Risk

» EKG Heart Rhythm « DEXA Bone Density E » Whole Genome Sequencing i<}
» ABI PAD Screening s * DEXA FIT * Polygenic Risk Scores M al

CT CAC Score Coronary Plaque ()L i\ » Body Composition / Visceral Fat “ DM, CAD, Alzheimer's

Echocardiogram
Structure & Function

VO, Max Testing Cardiopulmonary Fitness “ Respira tory / Sleep
Carotid Llltrasound Vascular Assessment -

* Pulmonary Function Tests :
¢ Lung Capacity & Airway \ﬁ. g

<))ﬁ Sensory Health

» Audiometry Hearing Assessment /u\ 9. Oncology / Early Detection

» Vision Testing Eye & Vision Evaluation ‘
» Chest X-Ray Thoracic Imaging '—' o Galleri Multi-Cancer Screening Test u
~ e » Mammogram Breast Cancer m :
e ° (" Liver FibraScan BT screenmg #N7 ko

» Cologuard Stool DNA CRC Screenmg

* Microbiome Analysns Digestive Health =

Together, these assessments identify early disease risk, functional decline, and modfiable drivers of aging—
before symptoms appear.




Combined [**F]JFDG-PET and MRI brain age
estimation provides complementary
information, correlating with cognitive
scores and showing associations with
amyloid and tau pathology.

Multimodal age estimation using 3D facial
stereophotogrammetry, retinal fundus images,
and tongue photographs improves risk
prediction for various chronic diseases,
offering a comprehensive approach to
biological age assessment.

Histology-based brain age estimation
using machine learning techniques can
serve as biomarkers for cognitive
impairment and neuropathological
features,

Radiograph-based chest age estimation
correlates with cardiovascular prognosis,

heart failure outcomes, and all-cause mortality.
Radiograph-based chest age estimation is
associated with various conditions including

COPD, interstitial lung disease, and liver cirrhosis.

MRI-based abdominal age estimation from
liver and pancreatic images provides
organ-specific ageing biomarkers, and shows
correlation with clinical phenotypes, diseases,
and genetic factors.

MRI-based bone age estimation,

particularly from knee images, offers

accurate assessment of skeletal maturity
without radiation exposure, which is
important for evaluating developmental
status in paediatric and adolescent individuals.

Photograph Histological imaging

[ MRI-based brain age estimation serves

as a biomarker for cognitive function,
dementia severity, and mortality risk.
Brain age delta correlates with Alzheimer's

disease, mild cognitive impairment,
schizophrenia, and major depression.

Fundus photograph-based retinal age
estimation serves as a mortality risk predictor,
showing association with increased all-cause,
cardiovascular, and cancer mortality.

Photograph-based face age estimation
serves as a non-invasive biomarker for
mortality risk and chronic disease prediction,
shows associations with genetic factors,

and improves clinical risk-scoring models
for patients at end-of-life.

Radiograph-based bone age estimation,
typically using hand images, remains a
standard method for assessing skeletal
maturity in children and adolescents, with
high accuracy across various deep
learning models.

CT-based chest age estimation shows
promise in assessing relative lung cancer

risk and provides detailed information about
thoracic structures related to ageing.

CT-based abdominal and thoracic age
estimation from abdominal and thoracic images
offers insights into ageing processes of multiple
organ systems simultaneously.

Radiograph T Other

Al-Based Imaging
Biomarkers of
Aging

Imaging biomarkers of ageing: a
review of artificial intelligence-based
approaches for age estimation

The Lancet Healthy Longevity, 2025; 6
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Physiological and
Functional Markers of Aging | A aﬁ =
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VO2 MAX AND SURVIVAL

whyiexercise.com

VO2 max (percentile score)

10-Year Survival Rate*

Risk of death (from any cause)

Top 2%

97%

v 80%

Top 25%

96%

V76%

Top 50%

93.5%

e —————

$64%

Lower 50%

91%

v49%

Bottom 25%

77%

*Ten-year survival measured from middle age (50s).
Based on fitness testing and long-term follow up of over 120,000 people!

Highest risk

Source: Mandsager, Harb, Cremer et al 2018.




Wearable Technology for Longevity

Devices for Tracking Health, Fitness, and Aging Biomarkers

C* Sleep Tracking

e Sleep Stages & REM
® Sleep Duration & Efﬁciem:y+

&P Heart Rate & HRV

* Heart Rate Monitoring
® Heart Rate Variability (HRV) ' '

e Resting Heart Rate dﬂ L
* HRV Trends & Recovery >3

® Glucose Trends

e Sleep Apnea Detection ST e

® Sleep Scores

e Dietary Response

C
* Sleep Efficiency :  :

* AHI/ODI 0‘ 1 21
Y - kﬂg‘

e Sleep Duration & Regularity

# Sleep & Circadian

AP Activity & Fitness

,J

e Step Counting
o Exercise Performance  :

R TR
¢ VO, Max Estimation \s
o Calories Burned ’

p-

e Step Count ; e Oxygen Saturation (Sp0,) o Sleep Efficiency
® Exercise Volume 2 : — ® Respiratory Rate P . o AHI/ODI
® VO, Max Estimation = ® Breathing Patterns e g ¢ HRV

 © Calories Burned B .4 o Altitude Adaptation o Sleep Duration & Regularity

77N
50 )

Superior
Today

Wearables provide actionable data for optimizing health, fitness, and aging biomarkers.



« 1 Sleep Apnea
((07.9)

1 Insulin Resistance
e T Glucose & HbA1c
- 1 Weight Gain ¢ ¥7.

Sleep & Longevity

How Sleep Impacts Aging and Healthspan

Brain Health
» { Deep Sleep (SWS) M :
- Cognitive Decline =23 __..gm,w

.
(e e —

e T Alzheimer’s Risk : =
@ &

Sleep & Longevity.

Gut Health Impacts Aging and Healthspan

6 Brain Health A. bg'-'_ ' @ Systemic Inflammation

« 3 Deep Sleep (SWS) « 1 CRP & Inflammatory ™% + 1 CRP & Inflammatory Markers ™
« T Cognitive Decline [ « T Oxidative Stress 2 « 1 Oxidative Stress & A A

« T Alzheimer’s Risk I-,-‘n @r? ﬁ; « 1 Immune Dysfunction ’ /
‘ o= J . . ' lk I | = O ,. T‘ -

3 Glycemic Control I § Atherosclerosis <4~ + Atherosclerosis 4 Cognitive Function 4 Chronic Disease Risk




Sleep Metrics Mapped to Biomarkers

Key Sleep Metrics and Their Impact on Longevity Biomarkers

-
.“-

<6 hrs or >9 hrs:

- 1 Insulin Resistance & HbAIlc - 1 Blood Pressure - 1 CRP & Inflammation
- T ApoB / LDL Particles

,'-—-i gI;ép Efficiency <85% Efficiency:

9 [ " - T hs-CRP & Cytokines - T Heart Rate (4 HRV) - T Fragmented Sleep Patterns
x 65% P B - 1 Heart Rate (4 HRV)

Elevated AHI / ODI:

- 1 hs-CRP & Oxidative Stress T Blood Pressure Variability - 1 NT-proBNP
- 1 Blood Pressure Variability

Reduced SWS:

- T B-Amyloid & Tau Buildup - T Alzheimer’s Risk - 4 Glymphatic Clearance
- 1T Alzheimer’s Risk - 4 Glymphatic Clearance

Sleep Disturbances Elevate Biomarkers Linked to Metabolic Dysfunction, Vascular Aging, and Cognitive Decline.

- 4 Insulin Sensitivity




Role of the Gut Microbiome in Healthspan and Aging

Microbiome's Role in Aging

* Regulate metabolism, immunity, and inflammation,
influencing aging process and healthspan

Changes in Microbial Diversity

* Microbial diversity decreases with age, chronic disease,
and medication, associating with inflammation and age-
related conditions

Microbiome Measurements

* Diversity, beneficial bacteria, metabolic activity, and
pathogens

Microbiome Testing and Healthspan

* Microbiome analysis aids personalized interventions,
supporting healthspan but not proven to extend lifespan
directly




;, - .
,\ Genetic Foundations

» Whole Genome Sequencing

* Full DNA Analysis
* Rare Genetic Mutations s

* ApoE e2 /e3 / e4
* Brain & Lipid Metabolism

".'.% Single Gene Disorders

» Rare Hereditary Diseases

 Carrier Screening

Genetic Testing for Longevity

Assessing Genetic Risk to Inform Health and Longevity

« Risk Interpretation

« Targeted Prevention Strategies

(%) Polygenic Risk Scores (PRS)

» Cumulative Risk Assessment
» Multiple SNPs Combined
» Relative Risk Estimates

:f:} Key Genetic Risk Areas

e Cardiovascular Disease

* Cancer Susceptibility

V7

* Neurodegenerative Risk £+

Using genetic insights to guide personalized health and longevity interventions.




Cardiac Measurements of Longevity

Quantifying atherosclerosis biology across the artery-first model

% mp Particles =P Injury =p Inﬂammatiml“ =) Plague =p Rupture sp Event

'
-
‘

5 Particle Exposure

b » HbAlc | * hs-CRP
'.@ s Insulin L « Inflammatory
» HOMA-IR -r"i > Markers

< ApoB &%
e LDL-C, Lp(a) ’:

ApoB, LDL-C, Lp(a)

m Cardlac Stress o

« NT-proBNP * UACR e || °Omega3index == * CAC Score

FR : S
* hs-Troponin E d éstaénc : * Uric Acid | e Carotid Ultrasound
e TSH/ Iron

Measuring particle burden, metabolic injury, inflammation, and stress—long before clinical events occur.




Evidence-Based Measurements of Neurodegenerative Disease Risk

Key Clinical Assessments and Biomarkers Linked to Cognitive Decline

6 Cognitive Testing e | Neuroimaging

e Memory & Executive Function | 2 « MRI (Atrophy, Vascular
y ' /\/ y.
» MMSE, MoCA, Cognition Tests | - ) . 5 2 Changes) \
' - S - : . » Amyloid / Tau PET Imaging

ié Blood Biomarkers

- APOE €4 Status
« Polygenic Risk Scores

e p-Tau, NFL, GFAP
="

@® cardiometabolic Factors % | . (; Sleep & Circadian

» Hypertension & Diabetes - . l CSF & Metabolites wm= [ Sleep Apnea (OSA)

e ApoB / Cholesterol :¢ - « CSFAB, Tau, p-Tau  Sleep Quality & Duration
=~ — ] ¥r « Plasma TMAO, -f/-.,\ ,b

—

Homocysteine <

Multi-domain assessment is key to evaluating neurodegenerative risk.




| e Glycemic Markers

« HbAIc
» Fasting Glucose

« Insulin & HOMA-IR

Evidence-Based Measurements of Metabolic Disease Risk

Key Clinical Assessments and Biomarkers Linked to Metabolic Dysfunction

e Adiposity & Body Composition

» Visceral Fat / Waist Circumference E - Triglycerides
- DEXA Body Fat %  F— | < ApoB & LDL-C

- Fatty Liver (Steatosis) | <R~ |« Lipoprotein(a)

« hs-CRP
« Interleukin-6
« OxPL-apoB

- HDL Dysfunction

- Blood Pressure

+ Metabolic Syndrome
« Uric Acid

« Kidney Function (eGFR)

« Fasting Insulin
« C-Peptide
- Adiponectin

Assessing the multi-factorial drivers of metabolic disease and its impact on healthspan.



Goals and Objectives of Longevity Interventions

Core Mission Preserve Cognitive Function Prevent ASCVD
* Extend healthspan over lifespan * Prevent/delay cognitive decline * Reduce lifetime ApoB exposure
* Delay chronic disease * Reduce dementia risk

* Maintain independence

Preserve Metabolic Health Reduce Chronic Inflammation Maintain Physiologic Reserve

* Prevent insulin resistance * Target systemic inflammatory markers * Muscle mass and VO, reserve
* Maintain healthy body composition

Optimize Foundational Early Detection & Tracking Personalized Prevention
Behaviors * Risk assessments * Genetics & biomarkers
Sleep * Biomarker tracking

* Physical activity
* Nutrition
* Stress regulation



Evidence-Based Sleep Interventions & Longevity

Targeted Approaches to Improve Sleep and Health Outcomes

avm CBT-l & Behavioral Therapy @ Sleep Apnea Treatment ' @ Circadian Optimization v @ Sleep Metrics & Biology

« Cognitive Behavioral Therapy . « CPAP / APAP Therapy « Consistent Sleep Schedule

= Sleep Restriction vu‘r/ = Oral Appliances P « Light Therapy = »
= Stimulus Control :

« Sleep Efficiency
= AHI /ODI

*« HRV & BP

« HbAIc & CRP

B Monitoring & Follow-Up

« Sleep Studies
= AHI/ ODI
« Biomarker Tracking

« Sleep Efficiency « AHI/ODI < HRV & BP e HbAlc & CRP

« § Blood Pressure LT, : - § Insulin Resistance

- § Cognitive Decline
- § Atherosclerosis | - § Inflammation

- § Dementia Risk

Improving sleep positively impacts cardiovascular, metabolic, and cognitive healthspan.




® Extra-Virgin Olive Oil
® Fruits & Vegetables
o Fish & Nuts

@ Aging & Fiiness
¥ Extra-Firertog
J Blood Pressure

- Cardiovascular Disease
J Cancer Risk

| J Cognitive Decline

d Inflammation

Evidence-Based Diets for Longevity

Nutritional Patterns Linked to Healthspan and Reduced Mortality

«§% Plant-Based Diets

o Vegetables & Legumes ® High Vegetables & Fruits ® Leafy Greens & Berries
e Whole Grains ° Low Salt & Saturated Fat e Whole Grains & Flsh
e Minimal Processed Foods o | | @ Olive Oil \

T a®

¢ Intermittent Fasting

| \ Caloric Restriction / Fasting

e Time-Restricted Eating
* Fasting Periods

L Insulin Resistance \\.
1 Present & Cesis

| T (S Sleep & Circadian

B (72 ] s |
g %k : ggi‘:: " \»x— o Sleep Efficiency
a\ \ E7om .I‘D « AHI / ODI -
> ,-*.5 - |

® HRV during sleep s

-

- A T .-
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Mediterranean and Plant-Based Diets have the strongest evidence for
promoting longevity and reducing chronic disease.

\ Limited Long-Term Data
\ Not for Everyone




Nutrition for Longevity

Emphasize Plant-Based Foods

Consuming ample vegetables, fruits, whole
grains, and lean proteins supports health and
longevity.

Limit Unhealthy Ingredients

Minimize processed foods, added sugars,
unhealthy fats, alcohol and excess sodium for
better long-term health.

Hydration and Eating Patterns

Stay hydrated, practice portion control, and
consider time-restricted eating for longevity
benefits.

Adopt Healthy Diet Models

Patterns like the Mediterranean or Okinawa diets
promote sustainable health and increased
lifespan.



Mediterranean Diet: From Nutrition to Outcomes

How the Mediterranean Diet Impacts Biomarkers and Health Outcomes

Anti-Inflammatory & Metabolic Effects
=

| v Key Biomarkers Improved 9

- & hs-CRP - § Fasting Insulin -— -4 LDL & ApoB — - & Neuroinflammation - - & Cardiovascular Disease
< &IL-6,1L-17 [ 1  <$HOMA-R =3 - & Blood Pressure fi5 .« Cognitive Function

- § Triglyeerides - & Type 2 Diabetes

-4 Cancer Risk ﬁi i |




Precision Nutrition Embedded in the Mediterranean Diet

Inputs — Modifiers — Actions — Outcomes

— INPUTS

What We Measure -

.o Biomarkers: ApoB, HbAlc, hs-CRP
_ e Body Composition
e Sleep & Activity Data

MODIFIERS
Why Response Differs

% Microbiome
e Gut Health

Circadian Rhythm
* Sleep & Timing

Genetics
* ApoE, PRS

e ————

e Mediterranean Diet Foundation
e Carb Quality & Timing
e Protein Optimization
= Healthy Fats (MUFA/ PUFA) I—

-~ OUTCOMES

= Health & Longevity Results &
3 ApoB & Insulin Resistance & Inflammation (hs-CRP) w Healthspan & Vitality

‘4@% & Preserved Muscle & Cognition &




I

Impact of Exercise on Longevity

Executive function and memory e Inflammation
1 Neurogenesis, neurotrophins, (= Depression, anxiety
growth factors, synaptic markers > 4

Progenitor cell

functional capacity
Vascular endothelial
‘ function

Endothelial oxidative
stress

‘ Insulin secretion

Gluconeogenesi .
Fatty acid "

metabolism 1 Glucagon secretion

Hematopoietic
stem cells

1 Glucose uptake x

Muscle endurance

’ ‘ Osteoporosis
‘ Sarcopenia

Longevity effects: exercise >150 but <2000 minutes/week.
Combination of aerobic and resistance exercise

T Independence with
Activities of Daily Living

+ Quality of life

*+ Physical function
+ Aerobic capacity
* Muscle strength
* Muscle quality

+ Fall risk

+ Frailty

41



CENTRAL ILLUSTRATION: Directly Measured Cardiorespiratory Fitness for
Mortality Risk Prediction

Mortality Risk Declines with Increasing Cardiorespiratory Fitness Level in Apparently

Healthy Men and Women

Mortality Risk-Men
o

Mortality Risk-Women
o

Low Moderate High
Fitness Level

—— Men —— Women

Imboden, M.T. et al. J Am Coll Cardiol. 2018;72(19):2283-92.

Exercise Prescription for a Healthier
Life

1. Aerobic Exercise
=  Enough: 30-45min, 5 days/week
= Optimal:45-90 min most days

2. High Intensity Training
=  1-2times/week, 6 minutes total

3. Strength Training
= Enough-2 days/week
=  Optimal-3 plus days/week

Impact on Biomarkers
= Reducedinsulin resistance, APO B, and
inflammation
= |mproved Vo2 max and lean muscle mass



Dementia Prevention
Modifiable Risk Factors

Risk factors for dementia — 2024 vpdate

The 2024 update to the standing Lancet Commission on dementia prevention,
intervention, and care adds two new risk factors (high LDL cholesterol and vision loss)
and indicates that nearhy half of all dementia cases worldwide could be prevented or
delayed by addressing 14 modifhable risk factors.

Emrdy I n Percentage reduction in cases
arly fire of dementia if this risk factor
is eliminated

Less education

M idlife

Hearing loss

High LDL cholesterol
(Mew for 2024)

— Depression

—Traumartic brain injury

@ Physical inactiwvity
@-Diahztcs
@* sSmaking

Hypertension
@@ Ohesity
™ Bxcessive aloohaol

Late life

— Social isolation

Airpollution

%__ Wisual loss (Mew for 2024)
]

.
™,
45%
potentiallby I
moedifiable r
.
o

ull commission update at thelanc

Livingston G, Huntley | Liu k¥, et al. Dementia prevention, Intervention, and care: 2024 report of the Lancet standing Commission. The Lancet 2024;
publshed online july 31. httpsy/dol.org/f10.1016/S01 40- § FTIE( 24 ) 0L2O6- O

THE LANCET




Optimizing Brain Health
To Improve Longevity

1 Oways to reduce your

Alzheimer

risk of dementia SOCEE)

Be physically active each day

Get moving! Any physical activity
is better than none at all.

/@ Stay socially active

Stay connected and engaged with
your family, friends and community.
Social isolation in later life can increase
dementia risk by an average of 60%.

Y} Quit smoking
Get support in quitting or reducing

smoking. Even in later life, these steps can
improve your brain health and reduce your
dementia risk.

Drink less alcohol

Drinking more than 12 standard

drinks a week in midlife increases

dementia risk by an average of 20%.
If you need help in quitting or limiting alcohol,
speak with your health-care provider.

r}/ Avoid concussion and
% ¢ traumatic brain injury
\%d Steer clear of activities where
you might put your brain at risk of harm.
Play, travel and work safe!

Protect and support your hearing

Hearing loss in midlife can increase
dementia risk by an average of 90%.
Use hearing aids if needed - they
help reduce that risk.

——'V‘Q Manage your medical conditions
= In collaboration with your

health-care provider, try to manage
complex conditions such as diabetes and obesity
as best you can.

Seek support for depression
!:E; Depression is more than just feeling
sad. Seeking depression treatment

and support will help improve your mood and
brain functioning.

O Protect your heart
&& Working with your health-care
provider, monitor and manage your

blood pressure and heart health. What's good
for the heart is also good for the brain!

Aim to get quality sleep
I Work toward sleeping well for 6 to 8

hours each night. If you experience

sleep apnea or other sleep issues, talk to your
health-care provider for treatment options.

rhe more actions you take, the better! Learn more at alzheimer.ca/ReduceYourRisk.



Enhancing Mental Health and Cognitive Resilience with Aging

Nutrition Cognitive
Engagement

Social Connection Stress Regulation & Physical Health

& Purpose Psychological T
Flexibility Optimization



Drugs with
Potential Anti-

Aging
Properties

Promising Medications for Longevity .

Medication

Rapamycin

Metformin

Acarbose

SGLT2

Inhibitors

GLP-1Agonists

Atorvastatin

Sildenafil

1Ta-Estradiol

Primary Use

Immunosuppréessant

Type 2 Diabetes

Type 2 Diabetes

Weght Loss /

Diabetes

High Cholestero

Erectile Dysfunction

Hormone
Replacement

Longevity Mechanism

Inhibits mTOR (a protein
that regulates cell growth
and aging)

Activates AMPK,
improves insulin
sensitivity, and reduces
inflammation

Slows carbohydrate
digestion, preventing
blood sugar spikes

Lowers blood sugar and
reduces cardiovascular

risk

Reduces inflammation
and targets metaboelic
mechanisms of aging

Lowers "bad” cholesterol
and reduces systemic

inflammation

Improves vascular health
and blood flow

Mimics estrogen’'s
protective effects
without feminizing side

effects

Research Status
Highly promising in animals;
human trials for aging are

ongoing.

Most studied in humans; TAME

Shown to extend ifespan in
male mice significantly.

Ranked highly for
"gerotherapeutic™ potential by
experts hike Nir Barzilai

Emerging area of interest for
ts broad multi-disease
protection.

Associated with increased
fespan in large-scale

observational data.

Observed association with
ower mortality rsk in UK

Biobank data.

Extended ifespan in male
mice; currently being studied
for human metabolic health.



Supplements
for Longevity

Supplement
Omega-3 (EPA)
Vitamin D
Magnesium
Protein
Multivitamin
NAD" boosters

Resveratrol

Mortality Evidence

]V

[% (conditional)

4 (dietary)

X (healthy) / [2 (frail)
X

X

Best Use Case

ASCVD risk

Deficiency, cancer mortality
Low intake, metabolic risk
Sarcopenia

Cognitive support

Not recommended

Not recommended



Nonpharmacological and Plasma Interventions

Intervention

Young plasma
transfusion

Human Evidence

Very limited (small
observational and
perioperative
studies)

Longevity Signal

> None

Clinical
Recommendation

Do not use outside
clinical trials

Therapeutic plasma

Randomized and
controlled human
studies;

1. Biomarker

Experimental/
investigational use

exchange (TPE) disease-specific improvement only only

trials

Extensive evidence Use only for
Standarq blood for medical X None standard medical
transfusion N

indications care

Plasma fractions /

Preclinical and

Research-stage

extracellular early translational 1. Theoretical onl

vesicles research y
Small prospective

Hyperbaric Oxygen  trialin humans No evidence yet of

Therapy showed telomere increased lifespan

lengthening

Intervention

Statins

SGLT2 inhibitors
Metformin (IR/T2DM)
HBOT

TPE (plasmapheresis)

NAD® boosters

Human Aging Biomarkers

X
X
X
] 1
]

Mortality Evidence
ViVl

Vi1

Vv

X



Lessons from Blue Zones

\ A

FAMILY FIRST
i—’-z" = . , Invest time with family &
< A up to & years to your Iif

4 SA PLANT SLANT

RDINIA |

[TALY » ' ; essmeal &more WINE @ FIVE .
S0 - 3 plants on your plate.  Enjoy a glass of wine with o
a2 |CARIA e s good friends each day. 2
LOMALINDA [ B Gre:ce OKINAWA PURPOSE .
UNITED STATES NICOYA - JAPAN s b % : .
. each daytoadd upto 7 o % :
COSTARICA L5 N years to your life. % . .

DOWN SHIFT 1

Reverse disease by finding

trat ..

* POWER 9°

Live longer by applying these principles
from the people who have lived longest!

Eat mindfully & stop MOVE NATURALLY
when 80% full.  Find ways to move more! You'll bum
o B calories without thinking about it
L L]
. °
° .
= . RIGHT TRIBE Y
. ) 0,
. . Surround yourself with people Y
. . who support positive behaviors.
hd .
o M .’

. -
> ﬁ BELONG
i 1. * ) Belong to a faith
. based community
...

& attend services 4

o times a mont

4-14 yaars to

your lifespar
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Summary

* Longevity focuses on improving healthspan

* Agingis acomplex process that occurs at a
molecular level impacted by genetics, environment
and lifestyle

* Biomarkers, genetic testing and diagnostic imaging
provide a good estimate of longevity

* Longevity is most significantly impacted by adopting
a healthy lifestyle that includes regular exercise,
good sleep hygiene, healthy eating, social
connection and stress reduction
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