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• Recognize the importance of aging related impairments in the 
treatment in older cardiac patients.

• Describe the current clinical and research landscape in 
geriatric cardiology.

• Identify future directions for the field.

Learning objectives 
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The demographic 
imperative

6

https://acl.gov/sites/default/files/Profile%20of%20OA/ACL_ProfileOlderAmericans2023_508.pdf

“The 85 and older population is projected to 
more than double from 6.5 million in 2022 to 
13.7 million in 2040 (a 111% increase).”
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New York Times, 1/3/2020
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Mori M et al. JACC 2021;78:2161–2172

U.S. aortic valve replacement trends (age ≥65)

Rashid M et al. Sci Rep 2019;9:240

U.S. invasive angiography trends - NSTEMI

Age >80 years: 39% increase
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Forman DE et al.  JACC 2011; 57:1801-1810

Forman DE et al.  JACC 2011; 57:1801-1810

“Mainstream cardiology has become, de facto, 
geriatric cardiology, but it still lacks a 
systematic approach that incorporates age-
related complexities into clinical decision-
making.”
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Geriatric 
impairments

Comorbidities
• Chronic kidney disease
• COPD
• Cancer
• Diabetes

Geriatric impairments
• Cognitive impairment
• Disability
• Frailty
• Frequent falls
• Urinary incontinence

Older CVD patient
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Matsuzawa Y et al. J Am Coll Cardiol 2013;61:1964-72
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Matsuzawa Y et al. J Am Coll Cardiol 2013;61:1964-72

Slow gait post-MI and cardiac events
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Dodson JA et al. JACC Cardiovasc Interv 2018;11:2287-96
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Patel A et al. Circ Heart Failure 2015;8:8-16

Patel A et al. Circ Heart Failure 2015;8:8-16
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SILVER-AMI study

• NHLBI-funded cohort study

• Enrolled 3,041 patients age 
≥75 with acute MI

• Goal: develop 6-month risk 
models (mortality, hospital 
readmission, health status 
decline)

 Slow gait speed

 Weak grip strength

 Cognitive impairment

 Visual impairment

 Hearing impairment

 Unintentional weight loss

 Depression

 Frequent falls

SILVER-AMI study

• Geriatric impairments measured:

Leon H. Charney Division of Cardiology
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Dodson JA et al. Ann Intern Med 2020 Jan 7;172(1):12-21
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• The U.S. population is aging

• Geriatric impairments are common in older patients

• Among cardiac patients, these impairments influence outcomes

Summary

Leon H. Charney Division of Cardiology
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Geriatric 
cardiology: 
clinical
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Geriatric Cardiology Program at NYU

Division/Department
29

• Components:
– Geriatric cardiology clinic
– Multidisciplinary patient conference
– Development of clinical tools

Leon H. Charney Division of Cardiology

Geriatric cardiology clinic

Division/Department
30

• Provides longitudinal cardiovascular for older adults (age ≥70) 
typically multiple comorbidities / geriatric impairments

• Also second opinion (self-referred, or from other cardiologists)

Leon H. Charney Division of Cardiology
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Geriatric cardiology clinic

• Principles of geriatric assessment
– Cognition
– Physical function
– Fall history
– Orthostatic vital signs

Division/Department
31Leon H. Charney Division of Cardiology
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Sample referrals

• 2nd opinion prior to cardiac surgery

• Patient/family wants to reduce treatment burden

• CVD prevention questions (e.g. statin)

• Unexplained dyspnea

• Refractory orthostatic hypotension

Division/Department
33Leon H. Charney Division of Cardiology

Multidisciplinary patient conference

Division/Department
34
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Case examples

• 82 y/o F with multiple myeloma and recurrent heart failure 
readmissions from IVIG infusions

• 78 y/o F with severe calcific mitral stenosis, moderate aortic 
stenosis, gait impairment, dyspnea on exertion

• 87 y/o M with cardiogenic shock, LVEF 35%, multivessel 
coronary disease including left main, stage IV CKD

Division/Department
35Leon H. Charney Division of Cardiology

Development of clinical tools: GeriKit

Division/Department
36Leon H. Charney Division of Cardiology
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Other geriatric cardiology programs

Division/Department
41Leon H. Charney Division of Cardiology
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Geriatric 
cardiology: 
research
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Mean age in selected pivotal randomized trials

• WOSCOPS (primary prevention statin): 55 years
• ACCORD (A1c <6% in DM): 62 years
• CURE (clopidogrel in NSTEMI): 64 years
• FAME 2 (FFR PCI): 64 years
• MADIT 2 (primary prevention ICD): 64 years
• PARTNER (TAVR): 83 years

Division/Department
45Leon H. Charney Division of Cardiology

Rich MW et al. Circulation 2016;133:2103-2122
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Authors recommend study designs that:
(1) do not exclude patients from enrollment based on 

age or comorbidities
(2) include outcomes beyond mortality (e.g. physical 

function, independence, quality of life)

Rich MW et al. Circulation 2016;133:2103-2122

48Leon H. Charney Division of Cardiology

Example: mobile 
cardiac rehab
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• Baseline medical evaluation

• Structured exercise

• Lifestyle counseling

• Psychosocial support

• Education

 Program duration: 36 sessions over 3 months

Traditional cardiac rehab: Components

50Division/Department Name
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• 85 trials of 23,450 patients with ischemic heart disease

• 6-12 months: large reduction in MI (RR 0.72, 95% CI 0.55 to 
0.93; large reduction in all-cause hospitalization (RR 0.58, 95% 
CI 0.43-0.77)

• At long term follow-up: large reduction in CV mortality (RR 
0.58, 95% CI 0.43 to 0.78; 8 trials) and MI (RR 0.67, 95% CI 
0.50 to 0.90)

Traditional cardiac rehab: Evidence

52Leon H. Charney Division of Cardiology

• Low initial referral rates (~25% nationally are referred)

• Attrition (people stop going even if they attend first session)

• Barriers are especially high in older patients

Challenges with traditional cardiac rehab
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Mobile cardiac 
rehab

56Division/Department Name

• Definition: cardiac rehab delivered remotely that uses portable 
electronic devices (e.g. Fitbit, Apple watch, smartphones, tablets)

• Idea: to replicate the benefits of traditional (in-person) cardiac 
rehabilitation at home

• Evidence generally points towards mobile rehab programs having 
similar effectiveness compared with in-person programs*

• Mobile cardiac rehab is generally not reimbursed (exceptions: VA, 
Kaiser, COVID-19 pandemic)

Mobile cardiac rehabilitation

*With limited evidence in older patients
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• Meta-analysis of 14 randomized clinical trials comparing mobile vs. 
traditional CR

• Main finding: outcomes were generally equivalent (functional 
capacity, CV hospitalization)

• Mean age was <65 years in all but 2 trials (these 2 trials had total 
of 274 participants)

Mobile cardiac rehabilitation

Ramachandran HJ et al. Eur J Prevent Cardiol 2022;29:1017-43
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• Very few older patients

• Non-randomized design (some)

• Bespoke interventions that are not scalable

• Publication bias

Limitations of prior mobile cardiac rehab studies

60Division/Department Name

59

60

30 of 46



MHIF Cardiovascular Grand Rounds | 
March 17, 2025

61Leon H. Charney Division of Cardiology

RESILIENT trial

62Leon H. Charney Division of Cardiology

Dodson JA et al. JAMA Open 2025;8(1):e2453499
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• Question: does mobile cardiac rehab (mHealth-CR) improve 
functional capacity in older patients (age ≥65 years) with 
ischemic heart disease, compared with usual care?

RESILIENT Trial

• Phase 2, multicenter, randomized pragmatic clinical trial, with 
blinded assessment of primary endpoint

• Randomization was 3:1 (mHealth-CR vs. Usual Care)

Design

63
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Funding and Organization

Funded by the U.S. 
National Institutes of 

Health

National Institute on Aging 
R01AG062520

Coordinating Center

NYU Langone Health 
(NYULH)

Study Sites

NYULH-Tisch
NYULH-Long Island

Bellevue Hospital
Yale University
University of 

Massachusetts

Trial population
Inclusion
• Age ≥65 years
• Hospital visit for acute myocardial 

infarction and/or coronary 
revascularization (elective or 
emergent PCI or CABG)

• English or Spanish-speaking

Exclusion
• Use of walker or non-ambulatory
• Moderate or severe cognitive 

impairment
• Severe osteoarthritis, or recent joint 

replacement
• Progressive movement disorder
• Life expectancy <3 months
• Clinical judgment concerning other 

safety issues
• Adverse event during initial 6 MWT 

(hypotension, severe angina, 
ventricular arrhythmia, syncope)

65
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Study flow diagram

Study intervention

• mHealth-CR program consisted of 3 components:
• mHealth-CR software: commercially available platform (Moving Analytics), 

delivered on tablet. Included exercise data entry, videos on CVD prevention, 
visualization of data (e.g. step count)

• Counseling by exercise therapist: baseline visit and weekly phone calls. 
Instructed to exercise 5 out of 7 days, at least 150 minutes/week, moderate 
intensity (Borg scale 11-14)

• Remote physiologic monitoring: Step count (Fitbit Inspire) and blood pressure 
(Omron HEM-9200T)

67
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• mHealth-CR program consisted of 3 components:
• mHealth-CR software: commercially available platform (Moving Analytics), 

delivered on tablet. Included exercise data entry, videos on CVD prevention, 
visualization of data (e.g. step count)

• Counseling by exercise therapist: baseline visit and weekly phone calls. 
Instructed to exercise 5 out of 7 days, at least 150 minutes/week, moderate 
intensity (Borg scale 11-14)

• Remote physiologic monitoring: Step count (Fitbit Inspire) and blood pressure 
(Omron HEM-9200T)

Study intervention

• mHealth-CR program consisted of 3 components:
• mHealth-CR software: commercially available platform (Moving Analytics), 

delivered on tablet. Included exercise data entry, videos on CVD prevention, 
visualization of data (e.g. step count)

• Counseling by exercise therapist: baseline visit and weekly phone calls. 
Instructed to exercise 5 out of 7 days, at least 150 minutes/week, moderate 
intensity (Borg scale 11-14)

• Remote physiologic monitoring: Step count (Fitbit Inspire) and blood pressure 
(Omron HEM-9200T)

Study intervention
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Primary Outcome: Secondary Outcomes:

• General 
health status 
(Short Form-
12 MCS and 
PCS)

• Residual 
angina (Seattle 
Angina 
Questionnaire-
7 <100)

• Disability (any 
ADL/IADL 
impairment)

• Change in functional 
capacity (6 minute 
walk distance), 
baseline to 3 months

Outcomes

RESULTS
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Enrollment and follow-up

Baseline demographics and clinical characteristics
Usual care (N=102)mHealth-CR (N=298)Characteristic

71.0 [65.0, 89.0]71.0 [65.0, 91.0]Median age, range (yr)
27 (26.4%)82 (27.5%)Female sex – no. (%)
6 (5.9%)
9 (8.8%)

13 (12.7%)
74 (72.5%)

11 (3.7%)
27 (9.1%)

31 (10.4%)
229 (76.8%)

Race:  Asian, no. (%)
Black, no. (%)
Multiple races or other, no. (%)
White, no. (%)

83 (81.4%)254 (85.2%)Hypertension – no. (%)
13 (12.7%)34 (11.4%)Heart failure - no. (%)
42 (41.2%)94 (31.5%)Diabetes – no. (%)
13 (12.7%)40 (13.4%)Chronic lung disease – no. (%)

27.7 [18.4, 44.4]27.3 [14.7, 46.8]Median BMI, range (kg/m2)
21 (20.6%)47 (15.8%) eGFR <60 ml/min/1.73m2, no. (%)
6 (5.9%)

64 (62.7%)
25 (24.5%)

37 (12.4%)
154 (51.7%)
82 (27.5%)

Frailty category:  Frail, no. (%) 
Prefrail, no. (%)
Robust, no. (%)

22 (21.6%)
2 (2.0%)
5 (4.9%)

68 (66.7%)
5 (4.9%)

74 (24.8%)
7 (2.3%)
18 (6.0%)

186 (62.4%)
13 (4.4%)

Enrollment criteria:  Acute MI with PCI, no. (%)
Acute MI without PCI, no. (%)
Unstable angina with PCI, no. 

(%)
Elective PCI, no. (%)
CABG, no. (%)

26 (25.5%)38 (12.8%)Received traditional ambulatory CR, no. (%)
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Primary endpoint: change in functional capacity

Mean difference between arms = 15.6 meters, 95% CI:[-0.3,31.5], P=0.055

Secondary endpoint: general health status

Mean difference (95% CI): 
-0.1 (-2.0,1.9)

Mean difference (95% CI): 
-1.9 (-3.9,0.2)

75
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Secondary endpoints: residual angina, disability

Odds ratio (95% CI): 
1.3 (0.7,2.4)

Odds ratio (95% CI): 
0.9 (0.4,2.0)

Pre-specified subgroup analyses for the primary endpoint

77

78

39 of 46



MHIF Cardiovascular Grand Rounds | 
March 17, 2025

Safety
Usual care (N=102)mHealth-CR (N=298)Event

4 (3.9%)19 (6.4%)Serious Adverse Event (Any)
0 (0%)0 (0%)Death

4 (3.9%)19 (6.4%)Hospitalization
2 (2.0%)9 (3.0%)Cardiac*

2 (2.0%)10 (3.4%)Non-cardiac
0 (0%)2 (0.6%)Mechanical fall**

2 (2.0%)8 (2.7%)Other non-cardiac
*Cardiac hospitalizations include acute coronary syndrome, heart failure, arrythmia, or planned procedure
**One mechanical fall in mHealth-CR arm occurred during study-related exercise, and was attributable to the 
intervention

Limitations

• Pragmatic trial; participants could still receive traditional 
ambulatory CR at cardiologist discretion

• 72% of eligible participants declined informed consent
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Key take-home points

• Compared with usual care, mHealth-CR increased 6MWD but did 
not achieve a clinically significant 25 meter improvement in 
functional capacity among older adults.

• Secondary outcomes (health status, residual angina, disability) 
were also similar between arms.

• Adverse events were very rare.

• Several findings, including improvement in functional capacity with 
mHealth-CR among women, deserve further study. 

82Division/Department Name

Geriatric cardiology research: moving forward
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Mean age in selected newer pivotal randomized trials

• COAPT (mitraclip): 72 years
• TRILLUMINATE (tricuspid edge to edge repair): 78 years
• SENIOR-RITA (revasc in NSTEMI): 82 years
• After Eighty (revasc in NSTEMI): 85 years
• ELDERCARE-AF (Edoxaban for AF): 87 years

Division/Department
83Leon H. Charney Division of Cardiology

Future directions: prevention of dementia

Division/Department
84Leon H. Charney Division of Cardiology
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SPRINT MIND Investigators. JAMA 2019;321(6):553-561. 

SPRINT-MIND

Division/Department
86Leon H. Charney Division of Cardiology

• 8563 patients enrolled in SPRINT (RCT of target SBP <120 vs. 
<140 mmHg)

• Mean age 68 years (28% age ≥75 years)

• Followed median 3.3 years

• Cognition measured with Montreal Cognitive Assessment and 
other instruments

SPRINT MIND Investigators. JAMA 2019;321(6):553-561. 
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SPRINT-MIND

Division/Department
87Leon H. Charney Division of Cardiology

• Intensive BP control (target SBP <120 mmHg) significantly reduced 
incidence of mild cognitive impairment (HR 0.81, 95% CI 0.69-
0.95)

• No significant reduction in dementia; however the event rate was 
low (trial was terminated early)

SPRINT MIND Investigators. JAMA 2019;321(6):553-561. 

Division/Department
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SPRINT MIND Investigators. JAMA 2019;321(6):553-561. 
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• There is an imperative for this field given aging demographics, in
U.S. and elsewhere

• A small number of clinical programs have been launched

• Broader clinical goal of educating general cardiologists on
principles of geriatric assessment

• Research agenda: more trials in older patients, with outcomes that
matter to them

Summary: geriatric cardiology

Thank you

John.Dodson@nyulangone.org

Leon H. Charney Division of Cardiology
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