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« Presentation developed using evidence-informed publications. All
references included throughout presentation

« Always use sound clinical reasoning and judgement when prescribing
exercise programming for patients.

Learning Objectives

1. Review current literature on exercise assessments for exercise programming.
a. Explore the role of testing for exercise capacity and functional testing

b. Cardiopulmonary exercise testing and graded exercise test are not
feasible

2. Discuss the art and science of precision medicine of exercise prescription

a. Exercise intensity techniques
b. Exercise progression
c. Exercise volume

3. Important role of resistance training

a. Review pathophysiology of skeletal muscle abnormalities and benefits
of resistance training for CR/PR - sarcopenia and frailty

b. Updated scientific statement on resistance training with CVD
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What is known?

* Many options for exercise testing & prescription

* Becoming familiar with multiple ways to program can assist with
individualizing the patient experience

* Ex Rx precision medicine targeting risk factors

¢ Synergistic effects helpful for all aspects of secondary prevention

 Unlimited benefits
¢ Reduction cardiovascular disease mortality 26%-36%
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Programs: 2024 Update: A Scientific
Statement From the American Heart
Association and the American Association
of Cardiovascular and Pulmonary
Rehabilitation

Exercise Intensity

Exercise intensity is considered the most significant component for
improving aerobic fitness in cardiac rehabilitation.

every 10% 4in training intensity (as a percent of 'VO2peak or peak heart
rate, HRpeak) confers a mean 4 in 'VO2peak of 1.0 mL/kg/min

independent of age, sex, and baseline fitness

“exercise intensity by 1.0 MET over the course of CR | three-year all-cause
mortality by 35%
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Exercise Testing & Prescription

What is the effect of aerobic exercise intensity on cardiorespiratory fitness
in those undergoing cardiac rehabilitation?

» CRF remains the single strongest predictor of all-cause and cardiovascular-
related mortality, as well as future fatal and non-fatal coronary events N CRF
appear to underscore reductions in mortality risk

P Exercise therapy during cardiac rehabilitation provides an opportunity to
mitigate risk of rehospitalization, reoccurrence and mortality

» Recent reviews have highlighted the effectiveness of exercise based
cardiac rehab to 1N CRF; however, little is known regarding the differential
effects of prescribed exercise intensity
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Exercise Intensity
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Moderate
(~ 46%-55% "VO2peak)

Increases in A'VO2peak:
4.1 mL/kg/min

Moderate-to-vigorous 4.9 mL/kg/min
(~ 56%-70% "VO2peak)

Vigorous 5.5 mL/kg/min

(> 70% "VO2peak)
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Exercise Testing & Prescription CPET Utility
What is the effect of aerobic exercise intensity on cardiorespiratory V02 peak= (SVia X HRypgr) X (€20, = CVO;)may
fitness in those undergoing cardiac rehabilitation?
] Veo, ORI PLTEN
» Majority of CR studies report prescribing large ranges of exercise — e Mitochondria

intensities\{)ased on HR responses to exercise

» Was little consistency across studies in the change in CRF following
cardiac rehabilitation

» Vigorous-intensity exercise during cardiac rehabilitation may provide
greater benefits over moderate or moderate-to vigorous intensities, but
additional benefits are unlikely to be clinically significant
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Pulmonary ~ Systemic
circulation circulation

~ Impaired lung function + Calcification

* Restrctive lung disease + Ateriosclerosis
+ Pulmonary congestion + Arterial
distensibilty

T WH « Sarcopenia
+ Cardiac fibrosis + Metabolic aidosis

* W diastolic dysfunction
+ Autonomic dysfunction
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Sex Differences and Correlates of the Utility of
CPET Utility the Cardiopulmonary Exercise Test for
Prescribing Exercise at Entry to Cardiac
Rehabilitation
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CPET Utility

Cost and Resource Intensity
- Equipment and Maintenance
+ expensive to purchase and maintain
. Tralneg Personnef
Patient Compliance and Tolerance
- Physical limitations
- Patient Anxiety
Interpretation
. Variabilité/
- Advanced training
. Time Constraints
- staffing medical supervison
- infrastructure
. Standardization and Protocols
- Not one size fits all

¢ Versatile

¢ Mechanistic
¢ Physiological
¢ Prognositc

CONUNDRUMS OF TESTING IN
CLINICAL PRACTICE

THE ROLE FOR “SUBMAXIMAL” WALK TESTS
6MWT

Symptom-Limited (Maximal) Exercise Test
Exercise tolerance test (ETT) or GXT
Cardiopulmonary Exercise Test (CPET)

Frailty and Functional Performance Assessments
Short Physical Performance Battery
The Timed Up and Go (TUG)

13 14
How to monitor variables to design and . L. R
titrate precision exercise? CR Exercise Prescription Variability
. Exercise Duration
. Exercise Modality
I_’_R’Eicw « @ Exercise Intensity
R¢ ExericiEe = )
e + DExercise Progression
15 16
Common Methods Intensity Intensity - Subjective
| RPE T — Rating of Perceived Exertion
« D Reliable Borg RPE Scale
[rere2030 ———mm— | s e e
p— Very, very light i“m\ng in ach':tr relaxed.
= s
Submax Test . Proper instruction Very light
Formula based 77777775 #2 Rank .| Fairly light
Maximal Test 77288 W #3 Rank
WMETs
Talk Test + & suboptimal VQ:_MM S
0 3 in0 N 200 250 R raraiio Dot workthis haret
Number of Respondends
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Low fitness and/or elderl nder: te
Fntwkrind/oﬁrt )R

Ca"?”'ﬁtmty

Intensity - Methods

HR+ Fixed Range Talk Test

RHR +20 - 30 bpm TT strongly correlated with onset

of Ventilatory Threshold (VT)

Safe starting point then titrated

with exercise progression Talking provides insight to CO2

production and LA

Gauge and monitor breathless
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Prog ession

Table1. of a progressive exercse program in cariac ehabiltation. .
P i *  Monitor symptoms
Benise po RPE A
BRI Durtion  KIE Heart Rate Mode Comment » 1st Duration
Record treadmill 2nd Int it
- s Treadmil: begin patientat  workload, heart » 2nd Intensi
1 tomin T4 Tager 92-1026pm 3 Riini il Y
. e Symploms * RPE >14 as tolerated
Treadmill: increase -
Torgets heartrate i e orgradef | Record exercise
2 Bma sppropriate bt
‘RPE goal Cyclefrecumbent: - ploms
8 introduce new modality e .
Treadmill: increase
Targels ROt 0 i spend or gradeif  KeSord exerise
s omin aias  mavneediobe el workloads, hear
increased to meet rate achieved, and
Cyclefrecumbent: e
introduce new modality ympt
Treadmill:increase
Target: heart rate Record exercise
‘walking speed or grade if
4 Bmin  11-14 mayneedtobe o0 oninte, Continueto  WOrkloads, heart

rate achieved, and
symptoms

increased to meet

RPE goul introduce new exercise

modes if appropriate.
Case study example. female patient, age 65, resting HR = 72 bpm, diagnosed CAD with PC1 and coronary stent
treatment 14 days ago. M . RPE = rating of perceis

Science & Art of Exercise Prescription

* Monitor symptoms

¢ 1st Duration

* 2nd Intensity

* RPE >14 as tolerated

/> VO,peak

[=SV x HR x (a—v O, difference)]
1 1 1

« 1 plasma volume
3 cardac ateriosd

!‘ 1 -mxno i contee

4 + 4 Respictoryfatigue
/ + 1 Ventiatory effciency
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Vascular structure and function

« 1 vasodiltory fonction
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+ X blood flow disrbution
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CR/PR atients?
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Table 1.

Current resistance training guidelines for cardiac patients and older individuals.

Population Frequency Tntensity Time Type
ACSM*  Outpatient Cadiac 2.3 nonconsecutived s -RPE 11-130na - Focused on major
Rehabilitation wit 620 scale - 10-15 repetitions muscle groups.

40%-60% IRM 810 excrcises Select cquipment that
is safe and comfortable

for the individual 1o use.

ACSM? Older Adults

For Strength & 2.3 nonconsecutivede - 60-80% IRM - Multiple and single
Hypertrophy wir! - Slow-moderae Joint exercises
lifting velocity Free weights &
between sets ‘machines
Tor Power 2.3 nonconsecutiveds - 30-60% IRM
il - High lifting velocity
For Muscular 2.3 nonconscentive ds  -Low-moderate ~10-15 repetitions
Lndurance wic! intensity
ALY Cardise Patients 2.3 nonconsecutive d » -lsct
8-10 repetitions
-8-10 exercises

ACSM. American College of Sports Medicine; AHA, American Heart Association; RM. repetition maximuon; RPE, ratings of perceived exertion,

Panel A Resistance Training Prescription Components

@i
Circulation

RT Frequency per Muscle 5
P -RM N f 1
intansity, ercent of 1.RM  Number of Reps el Adaptation Population
<ao%1am 1520 High sk
g 5 20reps 2 2days/week endurance s
Moderate
2060% 1AM 812reps > 2days/week susagthand ponet
Intensity
Healthy aduls
>80%3.8M 26reps 2 2daysfwesk Strangn togie
swrngth

Panel B Contraindications to Resistance Training
Absolute Contraindications Relative ontraindications
« Unstablecoronary heartdisease
D e (consultaphysician before participation)
indvicualswith Gefritors or pacemakers
Uncontroledatrialand/orventriularathythmias Indivicualswith defr o
. + Disbetes
+ Severeandsymptomatecaorticstenosis Contralled ypertension
+ Acutemyocadits, endocaritsor pericarditis + Musculoskeletalconditons o limitations
+ Uncontrolledhypertersion(>150/110 mim He) . Historyofsiroke
Aortcdissection * Lowfunctionalcapacy (<4 ETs)

Marfan syndrome
tensity AT in patients with active prolferative retinopathy or moderate or
Ere tyRTinp: pr pathy

Ten

the American Heart
N Association
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Circulation

Scientific Statement
From the American Heart
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Volume of Aerobic Exercise to Optimize
Outcomes in Cardiac Rehabilitation

Targeted Weekly Levels for Physical Activity

Levels of Physical Activity for substantial health benefits 2025 Official AACVPR
1000

Statement

500 - 1000 METminwi?

500 K 2000 keal/wk.
2s0meTminwet | | 500 METminwict || 750 METminwk 1000 METmimk

o wcine 3000 kcal/wk
1250 WETminwk 1500 METminuc
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Volume of Aerobic Exercise to Optimize
Outcomes in Cardiac Rehabilitati

2025 Official AACVPR

Statement

® Problem - Exercise Rx same for all

e Establishing the proper ExVolinvolves the integration of
frequency, intensity, time, and type of exercise

e For each patient, specific targets for the ExVol should be
identified and individualized

A
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Physical Frailty

CENTRAL ILLUSTRATION: Interventions Aimed at Preventing or Reversing
Frailty in Patients With Cardiovascular Disease

Interventions for Frailty Among Older Adults with CVD.
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Physical Frailty

[ E—

Environment

Genetics

Key takeaways ==) dosing for programming

. Mitigate undertraining? Personalized precision medicine

- INTENSITY
- RPE and TT are beneficial principle of progression!

- VOLUME
- Patient factors
- Programmatic concerns
- EXERCISE TESTING
- Facilitates broad spectrum assessment to optimize initial EXRx

. Counsel encourage to achieve optimal PA
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Thank you
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