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Physiologic Changes
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Age: CVD with Cumulative Disease and Vulnerability
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Age: CVD with Cumulative Disease and Vulnerability
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physiological
changes

Physiologic Changes
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Distinctive Age-Related Vulnerabilities to Cardiac Pathophysiology
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Noncancer comparison without CVD
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Unfavorable lifestyle
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Reverse Cardio-Oncology:.
Cancer provoking CVD

* Higher prevalence of cancer incidence in those with CVD
— HTN: kidney, colorectal, breast, prostate CA
— Stroke and AF: thromboembolism

* Mechanisms: P
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I fI t. ‘% Stem Cells Indeterminate Potential Leukemia
NTIamMmmation - . Mutation Event . Additional Mutations .
. — —
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— Hypoxia

Proinflammatory State
— Circulating Factors

= Cardiokines
= MicroRNA

= Exosomes

- M . | Myocardial Infarction Atherosclerosis  Other Types of Cancer
ICrovesicles Heart Failure

Aboumsallem JP, et al. ] Am Heart Assoc 2020;9(2):e013754



Cancer
Major drivers
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Cardiovascular Toxic Effects of Targeted
Cancer Therapies

Javid J. Moslehi, M.D.

Cardio-oncology
(intersection
between
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Genetic
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Development
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Cancer Treatment
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Other new cancer
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Involvement from Tumor

Cardiac amyloidosis from
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Cardiac metastasis

Carcinoid heart disease
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Vascular Toxic Effects
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Cardiac Toxic Effects

Decline in left ventricular
ejection fraction

Congestive heart failure

Arrhythmia

Myocarditis

Pericardial disease

Pericardial effusion

AN

Prevention Strategies (ABCDE Approach)

A B C D E

Awareness
Assessment
Aspirin

Moslehi JJ. N Engl J Med.
2016;375:1457-67

Blood-pressure
control

Cholesterol lowering Diet
Cigarette cessation Dose of chemotherapy
Diabetes management
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Echocardiography




Predictable incidence of CVD for patients with

cancer
Heart failure * Thromboembolic Disease
— HFpEF and HFrEF — A5
Arrhythmi B
YDA — Sedentariness
— Supraventricular and Ventricular — Central catheters
Ischemia — Volume depletion
— Supply and Demand — Remodeling
, : , — CA Rx (hormonal Rx,
Pericardial Disease immunomodulatory Rx, blood

products)



Predictable incidence of CVD for patients with

cancer

Heart failure e Thromboembolic Disease
— HFpEF and HFrEF — AF

Arrhythmi .

Ty — Sedentariness
— Supraventricular and Ventricular — Central catheters
Ischemia — Volume depletion
— Remodeling

— Supply and Demand
— CA Rx (hormonal Rx,

Pericardial Disease Frailty immunomodulatory Rx, blood
Multimorbidity products)

Polypharmacy







Managing older CA patients with integrated care

* Value of team-based approach, including cardiologist, oncologist and geriatrician

e Relevance of Comorbidity

* Value of surveillance and relevance of biomarkers
— Traditional (Troponin, BNP), ECG, Echocardiography (strain imaging), Other (Clonal hematopoiesis)
— Lipids, thyroid, glucose

* Value of preventive care with ACE-inhibitor, beta-blockers, aldosterone-blockers, anti-
coagulation, tobacco cessation

* Urgency of worsening HF, arrhythmia, HTN
e Careful management of fluids

* Value of sleep, nutrition, and broad approach to wellness
— Consideration of cardiac rehabilitation
— Consideration of palliative care
e Dyspnea, Fatigue and other symptoms may have multiple etiologies

— Broaden differential to include CVD, comorbidities, and geriatric syndromes
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CVD is predictable in older adults with Cancer

Baseline risk factors
Obesity, hypertension, age

Baseline Risk Factors Quality of Life

Cardlo-Respiratory Fitness,
Age, hypertension, Fatigue, lymphedema,
obesity, smoking, elc. arthralgia, muscle weakness,

Cardio- i b

Cancer - Oan)!OgY CV Risk Profile
Related Injury Rehabilitation

Weight management,

‘Direct’ injury
Anticancer therapy

Functional impairments, (CO R E ) BP management,

weight gain, fatigue, Lipid profile, DM control,
psychological distress, elc. Smoking cessation, etc.

Cardiovascular
Events

= e LV dysfunction, heart failure,
Anthracyclines, irradiation, ischemic heart disease,
molecularly targeted therapy, hypertension, arrhythmias,

immune checkpoint inhibitors, thromboembolisms , etc.
etc.

Cancer Treatment

‘Indirect’ injury Eoelaiedinjury

Secondary to therapy
(deconditioning, weight gain)

Sase JM et al. J of Cardiol. 2020:76:559-76

Gilchrist SC., et al. Circulation. 2019;139:e997—e1012
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(deconditioning, weight gain

Sase JM et al. J of Cardiol. 2020:76:559-76

Gilchrist SC., et al. Circulation. 2019;139:e997—e1012
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Cardiac Rehabilitation

« Expanding the concept of risk:

— Cardiac, comorbidity, frailty,
psychosocial

« Expanding models of process:

— Site-, home-, and hybrid-based
models

NCT03922529



Inflammation — { CVD Events

Canakinumab Anti-inflammatory Thrombosis Outcomes Study (CANTOS)

N = 10,061 stable post Ml patients; CRP 22mg/L

257 Hazard ratio, 0.85 (95% Cl, 0.74-0.98)
50021 J' Nonfatal MI

P
T

J' Nonfatal Stroke
J CVD death

fred
LA

Cumulative Incidence of
Primary End Point (%)

Ridker PM, et al. N Engl J Med. 2017;377:1119-31



Inflammation — J, Lung Cancer

Baseline hsCRP (6:0 mg/L vs 4-:2 mg/L; p<0-0001) and IL- 6 (3:2 vs 2:6 ng/L; p<0-0001) significantly higher
among participants diagnosed with lung cancer than among those not diagnosed with cancer.
Canakinumab associated with dose-dependent reductions of Lung CA incidence and mortality

J
]

Cumulative incidence (%)
=
|

j —
J, All Cancer Mortalty
J' Lung Cancer mortality
ol f
— —
| | | | |
1 2 3 4 5

N = 10,061 stable post Ml patients; CRP 22mg/L; No prior CA

Ridker PM, et al. Lancet. 2017:390:1833-42



Targeting Aging with : b s
Metformin (TAME) ‘“/// \\,_

o INSR
vetformir (b [Dw

« Most widely prescribed oral /
medication for type 2 DM worldwide \/; dat t

NF-kB

— J Cancer incidence and mortality ‘\ Senescent cell removal ¢

nriegmmarnon 2iula 'ess ense uTo rotein Syninesis
\ ealthopan o /

Longevity
Barzilai N, Cell Metab. 2016:23:1060-5 MiI, HF, Stroke, CA, MCl/Dementia and death



Summary

* Aging biologically drives vulnerabilities to intrinsic physiological
changes and a continuum to CVD in a context of aggregate
complexity

* CVD and Cancer stem from same underlying molecular and
environmental risks, and mounting age is a driver to both

* CVD and Cancer each exacerbate incidence and management
complexity of each other

* Therapeutics and Prevention (aging and disease) are rising areas of
opportunity, both in respect to physiological and subcellular
mechanisms of Aging, CVD and Cancer



Thank you

* National Institute on Aging

— R01 AG060499-01: Modified Application of Cardiac Rehabilitation for Older Adults
(MACRO)

— R0O1 AG058883: Nitrite therapy to improve mitochondrial bioenergetics and
physical activity in older adults (NO-Frail)

— U19 AG065188: PRagmatic EValuation of evENTs And Benefits of Lipid-lowering in
oldEr adults (PREVENTABLE) Study

— P30AG024827: Pittsburgh Claude D. Pepper Older Americans Independence Center

 Geriatrics, Research, Education and Clinical Care (GRECC), VA Pittsburgh
Healthcare System

* Aging Institute, University of Pittsburgh



