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Definition

e Definition of older adults

> 65 years or those aged 50-64 which
clinically significant medical conditions or

functional limitations




Prevalence in US

 Inyear 2000: 13% of population age > 65
years old (35 million)

* By year 2030: 20% of population will turn 65

years old (approx. 70 million)

* By year 2050: 5% of population will be in
age group of > 85 years old
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Guidelines for adults over age 65 .or adults 50-64 with chronic
conditions

Do moderately intense aerobic exercise accumulated 30 min a_ day or u
to 60 main/}cfla ,fl;n ﬁout o% at)jeast 110 m?n, tgta? 150-3Q0 min/wa(, P
Inténsity 5-6 210 point scale); five days a wee

Do vigorously intense aerobic exercise 20 minutes a day, 3 days a week, 75
5 Y/ to 150 mfn? w]k, Intensfty 7-8 (10 pofnt s}c,alzé) d

repetitions of each exercise at

n
Do 8 to 10 strength-training i:xel;:cisg,s, 10- Sk
eas imes/w

And
Flexibilty exercise /ft’tu}east 2 days/wk

If you are at risk of falli%, gerform balance exercises
Have a physm:ﬁ activity plan.

Encourage to exceed mipimum recommendation for: Further improve
ﬁtne?s, reduce I'ISEICEI‘OHIC cflsease, prevent unhea tﬁy welgﬁjtp gain




Cardiac Rehab in Elderly

More extensive CAD

More likely to have previous MI
Atypical symptoms

More complex arrhythmias
Reduction in functional capacity

More co-morbidity problems/diseases




Cardiac Rehab for elderly

Same concepts of prescribing exercise for cardiac
patients, special care for elderly

Start with lower intensity of exercise and gradually
increase intensity

Resistance exercise: perform 10-15 repetitions
(rather than 8-12) of 8-10 muscle group.

Flexibility exercise: at least 2 days/week, at least 10
min each day.

Balance exercise, Tai-chi, etc

Facilitate for any convenience, social support,
positive reinforcement




Contents

e Cardiac rehabilitation in CAD and Heart
Failure: Overview, Update and Application
for elderly

» Cardiac Rehabilitation for Special groups:
AF, PAD, Pace maker, ICD, etc

 Introduce integrative cardiac rehabilitation
program for individualize elderly patient




1930s: 6 weeks of bedrest after MI

1950s: Chair Treatment & Early
Ambulation

Dr. Hellerstein

Comprehensive Cardiac Rehabilitation




Comprehensive Cardiac
Rehabilitation /\

Exercise

Comprehensive
Psychology Cardiac Diet Control

Rehabilitation

Smoking
Cessation




Guidelines

AHA & ACC & ESC & AACVPR & ACSM
Guidelines for Cardiac Rehabilitation (Class I)

e CABG
Chronic Stable Angina
Chronic Stable Heart Failure

ST-elevation/Non-ST elevation MI

Primary Prevention
PAD




Indications

Medically stable post MI

Stable Angina

CABG

PTCA and other transcatheter procedure
Compensated CHF

Cardiomyopathy

Heart & other organ transplant

Other Cardiac Surgery, including valvular &
pacemaker insertion, ICD

ACSM guidelines, 8™ edition: 2010




Indications

Peripheral Artery Disease (PAD)

High risk CAD ineligible for surgical
intervention

Sudden Cardiac Death Syndrome
End Stage Renal Disease
CAD risk factors

Other patients who may get benefit from
structured exercise and/or patient education

ACSM guidelines, 8% edition: 2010




Exercise and Cardiovascular Benefit




Reduce All cause Cardiac Mortality
mortality

Taylor RS, et al. 20% 26%
Am ] Med. 2004

Jolliffee JA. Cochrane 13% 26%
2003.

: Comprehensive 27% 31%
: Exercise Only

O’connor GT, et al. 20% 22%
Circulation 1989




Exercise training meta-analysis of trials in
patients with HF (ExTraMATCH)
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29 RCT; 1,126 HF patients (NYHA 11, III)
23 aerobic exercise; 6 resistance exercise
FU 4-60 weeks

Significant Improvement in
VO, ., [2.16 ml/kg/min]

Exercise duration [2.38 minutes]
Work capacity [15.1 watts]

6 minute walk test [40.9 metres]
HRQoL [7/9 trials]

Rees K, et al. The Cochrane Database of Systematic Reviews 2004




B ORICINAL CONTRIBUTION

Efficacy and Safety of Exercise Training
in Patients With Chronic Heart Failure

HF-ACTION Randomized Controlled Trial

Christopher M. O°Connor, MD

David J. Whellan, MD, MHS

Kerry L. Lee, PhD

Steven J. Keteyian, PhD

Lawton 5. Cooper, MD, MPH

Stephen J. Ellis, PhD

Eric 5. Leifer, PhD

William E. Kraus, MD

Context Guidelines recommend that exercise training be considered for medically
stable outpatients with heart failure. Previous studies have not had adequate statisti-
cal power to measure the effects of exercise training on clinical outcomes.

Objective To test the efficacy and safety of exercise training among patients with
heart failure.

Design, Setting, and Patients Multicenter, randomized controlled trial of 2331
medically stable outpatients with heart failure and reduced ejection fraction. Partici-
pants in Heart Failure: & Controlled Trial Investigating Qutcomes of Exercise Training
(HF-ACTION) were randomized from April 2003 through February 2007 at 82 cen-
ters within the United States, Canada, and France; median follow-up was 30 months.




End point

95%06

All-cause
mortality/
hospitalization

*After adjustment

CV mortality/CV
hospitalizations

*After adjustment

CV mortality/HF
hospitalizations

*After adjustment

0.84-1.02

0.81-0.99

0.83—-1.03

0.82-1.01
0.75—-1.00

0.74—-0.99

O’Connor CM, et al. JAMA 2009;301:1439-50




A ORIGINAL CONTRIBUTTOMN

Effects of Exercise Training on Health Status

in Patients With Chronic Heart Failure
HF-ACTION Randomized Controlled Trial

Kathryn E. Flynn, PhD Context Findings from previous studies of the effects of exercise training on patient-
lleana L. Pina, MD reported health status have been inconsistent.
David J. Whellan. MDD, MHS Objective To test the effects of exercise training on health status among patients

with heart failure.

—

Conclusions Exercise training conferred modest but statistically significant improve-
ments in self-reported health status compared with usual care without training. Im-

provements occurred early and persisted over time.

William E. Kraus, ML) and annually thereafter for up to 4 years. The KCCOQ is scored from O to 100 with

e = higher scores corresponding to better health status. Treatment group effects were es-
Uanc} Houston Miller, RN, BSN timated using linear mixed models according to the intention-to-treat principle.
Kevin A. Schulman., MDD

Results fedian follow -up was 2.5 years. At 3 months, usual care plus exercise train-

John A, Spertus, MD., MPH ing led to greater improvement in the KCCQ overall summary score (mean, 5.21; 95%
Christopher M. (¥Connor. MD confidence interval, 4.42 to &.00) compared with usual care alone (3.28; $5% confi-

—— — - dence interval, 2.48 to 4.02). The additional 1.23-point increase (25% confidence in-
Kevin P. Weinfurt, PhD terval, 0.84 to 3.01) in the exercise training group was statistically significant (P <2 .001).

After 3 months, there were no further significant changes in KCCOOQ score for either
group (P=.85 for the difference between slopes), resulting in a sustained, greater im-
. provement overall for the exercise group (P =2 .001). Results were similar on the KCCOQ
and fatigue; however, pa- subscales, and no subgroup interactions were detected.

tients with heart failure often C Jusi E \=e train f d dest but statistically siemnifi "
also experience diminished health sta- onclusions Exercise training conferred modest but statistically significant improve-
including reductions in phvsical and ments in self-reported health status compared with usual care without training. Im-
tus, incmding, phy provements occurred early and persisted over time.

soclal funcrioning and other dimen- ] ) i o ) -
sions of health-related quality of life.!? Trial Registration clinicaltrials.gov Identifier: NCTOO047437.
. JARMA. 2009;307(14); T457-1459 Waw jama.com

Pharmacological and device interven-

EART FAILUERE 15 A SYNDROME
characterized by dyspnea




PTCA vs Exercise Training in patients
with stable CAD

RCT; male age < 70 years
Stable CAD at least 1 native artery
stenosis > 75%

CCS class I-II1

Documented myocardial ischemia (stress
ECG or Tc scintigraphy)

Hambrecht R, et al Circulation. 2004;109:1371-78




PTCA vs Exercise Training in patients
with stable CAD

e Exclusion
LM stenosis > 25%

High grade proximal LAD stenosis
LVEF < 40%

 Mean EF > 60%
* Approx. 60% SVD; 25% DVD; 15%TVD

Hambrecht R, et al Circulation. 2004;109:1371-78




Patient flow diagram of events and dropouts during clinical phases of present randomized trial

Randomized (n=101)

Allocated to PTCA/Stent (n=50) Allocated to Training (n=51)

Received allocated intervention Received allocated intervention
(n=49) (n=51)

Did not receive allocated

intervention due to new

targt vesel occlusin 20 mins bicycle, Home program, moderate intensity Ex
plus 1 hour wkly Supervised Rehab at hospital

Lost to follow-up for Lost to follow-up for
primary endpoint analysis (n=0) primary endpoint analysis (n=0)

Lost to follow-up for Lost to follow-up for
repeat coronary angiography (n=3) repeat coronary angiography (n=4)

Discontinued study Discontinued study

participation (n=2) participation (n=2)

Disabling stroke (n=1) Refused repeat coronary
angiography (n=1)
Disabling stroke (n=1)

Analyzed coronary angiograms Analyzed coronary angiograms
(n=37) (n=43)

Excluded from analysis due to Excluded from analysis due to
hard clinical events (n=10) hard clinical events (n=4)

Hambrecht, R. et al. Circulation 2004;109:1371-1378

Copyright ©2004 Aerican Heart Association




----Exercise group
__PCI group

Event-free Survival [%)]

Patierits at Risk 0

PTCAMStent Group 50

Exercise Traiming Group 51

Follow up [Months]

88% vs 70%, p=0.023

Event-free survival after 12 months was significantly superior in exercise training group
versus PCI group (P=0.023 by log-rank test).

Hambrecht R, et al Circulation. 2004;109:1371-78




| Exercisetraining | ____PCl____

Baseline End study Baseline End study
RHR;bpm 71+2 65+1 70+2 70+1

Ischemic 08+6 127+8 99+5 119+7
threshold;w

MHR;bpm  131+5 13743 132+3 133+3
Work 133+5 159+5 130+5 130+5

canacithvw
VQMQuily, vy

VO,max 22.6+0. 26.2+0.8 22.3+0.6 22.8+0.9
7

Hambrecht R, et al Circulation. 2004;109:1371-78




Homocysteine

Unknown factor(s)
3 a
Hypertension Traditional lipids \ s

Unknown factor(s)
65%

Hemostatic factors

Hypertension

Hemostatic
Inflammatory factors

coronary heart disease cardiovascular events

e Green, Daniel ., Exercise and Sport Sciences Reviews. 2009, 37(4):196-202.




Renefits OFf E :

Risk Factors Hematologic

Increase HDL Decreases Hct and blood viscosity

Reduce TG and L.DL Expands blood plasma volume

Reduce Adiposity Increase RBC deformability and tissue level perfusion
Reduce BP Increase circulartory fibrinolytic activity

Improve Insulin Sensitivitv and FPG

Improve Endot Anti-Inflammation

Helps smoking cessati

Reduces psychologica Imp rove EndOthehal

Functio

L1IL1€AdT LULULIALy 11IUW 1€5CL Ve
I crease coronary collateral circulation
Increase tolerance of ischemia
Increase myocardial capillary density
Increase ventricular fibrillation threshold
Reduce atherosclerosis / Inflammation
Possibly increase epicardial coronary artery size
Reduce major morbidity and mortality
Carl J Lavie, et al. Mayo Clin Proc.2009;84:373-383




= : | :

of coronary atherosclerosis

RCT, 60 pts, CAG pre & post intervention
Diet control, no lipid lowering medication

Supervised 1 year, moderate exercise
program with home program

Regression of disease observe only in pt who
expanded > 2,200 kcal/week

5-6 hour of moderate intensity exercise
week

Energy Expenditure (Kcal) = Mets of activity x Body weight (kg) x Time of activity (hours)
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Effects on ventilatory oxygen consumption

O Before exercise

O After exercise

Moderate intensity
20 - 40 minutes
3 - 6 months
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Effects on stoke volume, HR
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Stage 1 Stage 11
Rest 200 400 600

Work rate, kpm / min , ,
Circulation 1983;67:1194-1199




e Rate Pressure Product: RPP
e RPP =SBP x HR




Effects on myocardial oxygen demand

RPP

— o Before

After

Angina threshold

Myocardial oxygen uptake

Rest 50 100 150 200 Exercise intensity
Work intensity (watts)

NEJM 1972:286:959-965




Cardiac Rehabilitation : Phase

Weekse 0 1 2 3 4 5 6 7 8 9 10 11 12 Beyond

Inpatient (Phase I)

Transitional care - homecare
pre training at home

Outpatient programing - Cardiac Rehab center (Phase I1)

Maintenance - lifelong, community facility, at home
(Phase I11)




*Phase |

*Phase II (ECG Mornitoring)
*Phase IlI

*Balance Training Program
*Weight Reduction Program

«Class Exercise: Tai Chi, chair exercise, etc




CONCEPTS OF EXERCISE
PRESCRIPTION




Assessment

History, PE, Lab, Special investigation
Risk factors, others health problems

Pre-morbid status - physical activity level,
exercise

Contra-indication to exercise (heart
disease, etc)

Patients’s Goal
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— Aerobic

— Resistance

— Flexibility

— Balance

— Group exercise: chair exercise, tai-chi, qi-kong

AARTNNR
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C  dicati F :

Unstable angina

Resting SBP > 200 mmHg, DBP > 100 mmHg
Orthostatic BP drop > 20 mmHg with symptoms
Critical Aortic Stenosis

Acute systemic illness or fever

Uncontrolled sinus tachycardia > 120 BPM
Uncontrolled atrial or ventricular dysrhythmia
Uncompensated heart failure

ACSM guidelines, 8™ edition: 2010




Third degree AV block without pacemaker
Active pericarditis, myocarditis
Recent embolism, Thrombophlebitis

Resting ST-segment depression or elevation (>
2mm)

Uncontrolled DM
Severe orthopedic condition that would prohibit
exercise

All of these Cl need to be treated and controlled
before starting exercise program

‘lJ rv vvvvvvv

ACSM guidelines, 8™ edition: 2010




: e L. Highest risk
Risk stratification g <20%

: : *Hx of cardiac arrest or
Low risk Moderate risk .

EF > 50% sudden death
*EF 40 - 49% ) -
«No resting or exercise ’ Complex ventricular

: «Signs/symptoms e
induced complex . arrnythmia at rest or
P at 5-6.9 METs or In My

dysrhythmias recover
. _ y ) . _
Uncomplicated cardiac Complicated cardiac
events

events _
eSymptomatic &

abnormal

hemodynamic response

cAsymptomatic &

normal hemodynamic
response to exercise :
FC > 7 METs to exercise

Absence of clinical °Si9n8/8yrr)p_tf)ms = 5

Supervised exercise + ECG monitoring for Hi_g'h _—

Clinically significant
depression

AR A" _ _ __ _

AACVPR 1999




Risk stratification for exercise training in cardiac

 PURPOSE: Four authoritative organizations (American Association of
Cardiovascular and Pulmonary Rehabilitation [AACVPR], the American
College of Cardiology [ACC], the American College of Physicians [ACP], and
the American Heart Association [AHA]) have risk stratification gu1dehnes for
superv1sed exercise in patients with cardiovascular disease. The ability of the

~x114 n] bR o WaVallk Vo ““AA ~d AxrAmA1on nr\mﬂ] PPy 111»‘\4—r\n~‘—r\f1

12 patients experienced complications during
supervised exercise. None of the guidelines was predictive

of complications.
Current cigarette smoking was the only predictor
of complications.

cigarette Smoking was the only predictor of complications. I here was
reasonable correlation of patient risk stratification among the four guidelines
(r = 0.19-0.47; P < 0.0001).

CONCLUSIONS: Currently proposed exercise risk stratification guidelines are

not predictive of complications during supervised exercise. Further work is

needed before exercise risk stratification guideline : :

of supervised services. J Cardlopulm R - Mar Apr (5,
Paul-Labrador M, Vongvanich P, Merz CN.




Risk Stratification: Lowest risk

Absence of complex ventricular arrhythmias during exercise
testing and recovery

Absence of angina or other significant symptoms (e.g. unusual
shortness of breath, light-headedness, or dizziness, during
exercise testing and recovery

Presence of normal hemodynamics during exercise testing and
recovery (i.e., appropriate increase and decrease in HR and SBP
with increasing HR, SBP with increasing workloads and
recovery)

Functional Capacity > 7 METs

Non-exercise testing findings:

Resting EF > 50%
Uncomplicated MI or revascularization procedure

Absence of complicated ventricular arrhythmias at rest
Absence of CHF

Absence of sign & symptoms of postevent/post JaiEupr 4™ ed

2004



Risk Stratification: Moderate risk

* Present of angina or other significant symptoms
(e.g. unusual shortness of breath, light-
headedness, or dizziness occurring at high level of
exertion: > 7 METS)

» Mild to moderate level of silence ischemia during

exercise testing or recovery (ST-segment
depression < 2mm from baseline)

e Functional Capacity < 5 METs
Non-exercise testing findings:

e Resting EF = 40-49 %

AACVPR 4™ ed., 2004




Risk Stratification: High risk

Presence of complex ventricular arrhythmias during exercise
testing and recovery

Present of angina or other significant symptoms (e.g. unusual
shortness of breath, light-headedness, or dizziness occurring at
low level of exertion: [ < 5 METs | or during recovery)

High level of silence ischemia during exercise testing or recovery
(ST-segment depression > 2mm from baseline)

Presence of abnormal hemodynamic during exercise testing
(i.e., chronotropic incompetence or flat or decreasing systolic
BP with increasing workloads) or recovery (i.e., severe post-
exercise hypotension)

AACVPR 4™ ed., 2004




Sk Stratification: Hieh ricl

Non-exercise testing findings:

* Resting EF < 40%

» History of cardiac arrest or sudden death
e Complex dysrhythmias at rest

Complicated MI or revascularization
procedure

Presence of CHF

Presence of signs and symptoms of
postevent/post procedure ischemia

Presence of clinical depression

AACVPR 4™ ed., 2004




ECG Monitoring

ﬂ@:&lﬂ’)’mlﬁm Supervised exercise & ECG Time of supervision (days
monitored *(sessions) Léuﬁ”aﬂ post event)

continuous ECG monitor LazAas ¢

AamLilu intermittent ECG monitoring

Lowest 6 - 18 sessions

Moderate 12 - 24 sessions

High 18 - 24 sessions

Telemetry, Defibrillator paddle, etc




1laqe1d9L43UN19N1 WD ANIIZY ban1El

Noncompliance with diet or therapy

Arrhythmia

Systemic infection

Pulmonary embolism

High-output state - anemia, pregnancy, hyperthyroid
Unrelated iliness - renal, pulmonary, Gl

Ischemia

Hypertension

Toxins - alcohol, street drug

Inappropriate drug therapy




Inpatient - Phase I : Transitional care

Education - risk factors

Early mobilization

Discharge planning
Activities of daily living

Precautions
Home exercise program
Pre operation program for surgery




In-patient CR Program AACVPR 2004

Begin Cardiac Rehabilitation

“Stable” conditions
No new/recurrence chest pain in 8 hr

CK and/or troponin levels are not rising

No new signs of uncompensated failure (dyspnea at rest with bibasilar rales)
No new significant, abnormal rhythm or ECG changes in past 8 hr

Progress of Cardiac Rehabilitation

Adequate HR increase
Adequate SBP rise to within 10-40 mmHg

No new rhythm or ST changes are identified on telemetry rhythm strip

No cardiac symptoms such as palpitations, dyspnea, excessive fatigue or chest
pain

Discontinue Cardiac Rehabilitation

DBP > 110 mmHg

Decrease in SBP > 10 mmHg

Significant ventricular or atrial arrhythmia

Second or third degree heart block

S & S of exercise intolerance including angina, marked dyspnea, ECG changed
suggested ischemia




01 lnh n
A N

Bathing

Walking

Upper body
exercise

Leg calisthenics

Stair climbing

AACVPR 2004

Urinal ( in bed)

Urinal (standing)

Bed bath

Tub bath
Shower

Flat surface
2 mph
2.5 mph
3 mph
While standing

Arms
Trunk

1 flight = 12 steps
Down 1 flight
Up 1-2 flights

Averag R response
5— RHR

10-20 beats from RHR

5 — 15 beats from RHR

10-20 beats from RHR

15 — 25 beats from RHR

10 beats from RHR
10-25 beates from RHR




Clinical stable / no CI to exercise

Step |
Step Il
Step llI

Sitting in bed / sofa

Walking slow pace

Gradually increase time

(Interval train) to 10 - 15 mins

Down 1- 2 flight of stairs
Up 1 - 2 flight of stairs




Frequency

Intensity

Progression

Early mobilization: 2-4 times/day for the first 3 days
Later mobilization: 2 times/day , increase duration

To tolerance if asymptomatic

RPE <13

Post MI, CHF: HR < 120 bpm or HRrest + 20 bpm
Post-surgery: HRrest + 30 bpm

Begin with intermittent 3-5 minutes as tolerate
Rest period may be slowere walk, complete rest.
Attempt to achieve 2:1 ratio

When continuous exerecise duration reach 10 - 15 min,
intensity as tolerated
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Activity

Post Ml

Post CABG

(uncomplicated)

PADL

AS soon as mobile

2-3 days post

Light ADL

No restriction

Avoid lifting 6 wks

Walking

If: imediately with
progression

If: imediately with
progression

Swimming

3-4 weeks graded

Wound: breaststroke
>06WKS

Golf

4 weeks graded

Walk 4-6 wks,
putting/chipping upgrade
Driving > 3 months

Driving

2 weeks
(advised by doctor)

4 — 6 wks
(advised by doctor)

Sexual activity

No restriction

No restriction

Work

Sedentary: 4 wks

Moderate: 6 wks
Heavy: 8-10 wks

6-8 wks

10-12 wks
12-16 wks







Exercise prescription

Type
Mode
Intensity
Duration
Frequency

Progression

aerobic; resistance; flexibility
bike; treadmill;, dumbbell
high;, moderate; low

60 minutes; 10 minutes x 3
3 times / wk

increase 1 METs

FITT




= Cardiac Output x (arterial — venous) Oxygen difference
Jadanteandiaw/dlansu/md

Ao AnuaaTnvesdmelumItiaandianldls

« VO,max = maximal Ventilatory Oxygen Consumption
Aa anusunInzasiimelunmsheeandianlulsldgge

« VO,rest = resting Ventilatory Oxygen Consumption

= 1 o a (%3 a 1 (%3
fa ausN1InvadITMelwnitinaangian it luamewn davinnuy 3.5
danaansaandaw/dlansu/uin wia winny 1 METS

« VO,R = VO,max - VO,rest




vVentilatory Oxyaget

Ventilatory Oxygen Consumption (VO,)
CO x (A-V)0O, difference

SV x HR x

METs = Metabolic Equivalent

1 METs = 3.5 mlO_/kg/min = USnuaandaungienald

Tua ez uann




INTENSITY OF EXERCISE

With Graded Exercise Test
Without Graded Exercise Test




No test available

Upper limit HR
rest + 20 b/m,
gradually titrate

according to RPE,

S+S, normal
physiologic

response

2-4

ECG, BP, RPE, S+S
of ischemia

Training HR

Initial MET Level

Monitoring

RPE (10) 3-5

MET Progression 1-2

Pharmacologic
Test available; -
ve for ischemia

If good HR
increase: 70-85%
Hrmax
If HR doesn’t
increase: Hrrest +
20 b/m with
gradually titrate

2-4

ECG, BP, RPE, S+S
of ischemia

375

1-2

Pharmacologic
Test available;
+ve for ischemia

10 b/m below

ischemic threshold

(if determined). If
not determined

use procedure of
no GXT

2-4
ECG, BP, RPE, S+S
of ischemia

3-4

1-2



Intensity of Exercise
Heart Rate

Oxygen consumption (VO,, VO,; METs )

Rate of perceived exertion scale (Borg Scale)

Rate Pressure Product

SBP x HR




maximum heart rate from Exercise test

maximum predicted heart rate
MPHR = 220-age b/m

MPHR = 206.9 — (0.67x age) b/m (Gellish

et al.)
Peak HR Method : % peak HR

HR reserve (HRR) method (Karvonen
Method)

[(HRmax - HR rest) x % (intensity)] + HRrest




Intensity: Ventilatory Oxygen consumption (VO2)

e % VO2max; % METsmax

e % VO2R
: [(VO, max - VO, rest) x (%ointensity)] + VO, rest)




Prescription of Intensity of Exercise

Relative intensit
%HRmMax

Intensity / % HRR or

|

VO,R

Very light

<20

<35

Light

20-39

35754

Moderate

40-59

55-69

Hard

60-84

70-89

Very Hard

> 35

= 90

Maximal

100

100




Intensity Subject
Measures

Talk Test RPE

Light Able to talk
and/or sing

Moderate Able to talk
but not sing

Vigorous Difficulty
talking

Physiologic
al/Relative
Measure

Absolute
Measure

ACSM 2010




Intensity of exercise

N3N TVANIIANINNIININY aaﬁ'ﬂa

*Results
«Cardiovascular response
Maximum heart rate

Maximum METs




3 E; a ! ég = Graded Exercise Summary Report

Bruce Protocol; Total Exercise Time 7.30

‘Max HR 144 bpm (9% MPHR =147bpm0o)

Max BP: 178/72 Max Workload 9.3 METs

Max ST level -3.2 mm in V3

Exercise stage 3: 7 min

Reason for Termination: Dyspnea

Summary: Resting HR : normal, Functional Capacity: normal,

HR response to exercise: appropriate, BP response to exercise: normal ,

Chest Pain: none, arrhythmia: isolated PVC, ST-Change: depression Horizontal
Over-all Positive exercise stress test; good exercise tolerance

' a\I‘mHA w3l VSAJHA n | T aVL W ' va e~ v?”kﬂ“
0.65 0.30 0.05 0/55 20,50 0.45 -0.85 -0.90
0.01 0.26 0.08 011 1.58 067 0.58 0.47
[HJ“\L" avf\’k/\ vt 15 va’\L/\ mjA”" av?’/t‘* V6.
lolos : 035 | 0.25 0.40 0,55 -0.40 0,50
024 iy T e 0.80 122 | 044
[IGE CASE V5. 15 (1) il [ | Unconfirmed

- [25mmis 10mm/mV 50Hz 0.05Hz FRF+ tiisis s Lt - aRe Atter g MD Mallika W[ L L pae



Exercise Prescription: heart rate

% of maximum heart rate

7379 EST,Max Heart Rate = 144 @39/, Resting HR 65 34/
#IN Maximum METs = 9.3 METs, Max BP = 178/72 mmHg

Moderately Intensity Exercise = 64-76% maxHR

gi’:ﬂ'aﬂmm‘maanﬁ'\ﬁammuszé’fvé’m‘nm‘nﬁ%wmﬁﬂa = 64-

76% Va9 140 A3/ N
=02 - 109 A3I/H N

Karvonen’s method (HRR)




Hee

Karvonen’s method (HRR)

= [(HRmax - HR rest) x % (intensity)] +
HRrest

= [(144 — 65) x (40-60%)] + 65
= [(79) x (40-60%)] + 65
=[32-47] + 65

=97 - 112 bpm




%HRR correlate with %VO,R

®329 EST,Max Heart Rate = 144 @39/411, Resting HR 65 @39/%#1N
Maximum METs = 9.3 METs

Moderate Exercise Intensity (40-60% of VO,R)

(VO, max-VO, rest) x (40-60%) +VO, rest
(9.3 METs — 1 METS) x (40-60%) ] + 1 METSs
3.3 —-5] + 1IMETs

4.3 -6 METs




Rate Pressure Product

7929 EST,Max Heart Rate = 144 @39/4#11, Resting HR 65
A39/4N , Max BP 178/72 mmHg, Maximum METs = 9.3

METSs, Positive for ischemia
RPP: SBP x HR
RPP: 178 x 144 =

Prescribe exercise intensity: not exceed
(] Max HR — 10 bpm
J Max RPP - 10%




Perfect Heart Institute at Piyavate

998 Rimklongsamsaen Rd, Bangkapi, Huay Kwang, Bangkok 10220
Tel: 0 26256786 Fax:0 2625 6866

. TeanE~UNatE SN
MERREEE W SHOSLEReS Perfect Heart' Institute

Exercise Stress Echo Report

Patient Information

Patient Name: Mr.Chamnong Songveeratham Date of study: June 4, 2006

Patient TID: 05-002720 Height : 153 cm. Weight 67.5 kg.
Age: 74 Yrs. BSA : 1.85 m”

Gender: Male Counter: 282/2006

Ward/Dept. Heart Clinic

Referred doctor: Prof. Nithi Mahanonda,M.ID.

M-Mode 2D Doppler
Ivsd 13 mm. LVOT Diam - EXRENR. MV E 1.15 m/s.
LVIDd 36 EME. MV A 1.01 m/s.
LVPWwWd 12 mmam. MYV DecT 236 ms.
IVSs 15 . IVRT - TmS.
LVIDs 24 mm. - LVOT velocity 0.97 m/s.
LVPWs 16 mm. AV wvelocity 2.50 m/s.
EF (Teich) 63 Yo TR Vmax # 3.18 m/s.
Ao Diam 34 mm. Max PG 40 mmHBg.
LA Diam 46 mm. RVSP S0 mmHg.
AV Cusp i4 AR ENN .
LA/AO 1.4

Exercise Stress FEcho Report

Bruce protocol: Exercise time 6.1 1_min. stage III, 7.2 METS, 942 MPHR

MNormal HR and BP responses. 7
Termination due to dyspnea. no chest pain.
Rest EKG: Sinus bradycardia

Exercise EKG: Sinus tachycardia with occasional PAC, PVC. Horizontal ST depression > 1 mm in IL, III,
aVF., V4-V6 during recovery periods.

Rest Echo: Normal heart size. Good LV systolic function. No wall motion abnormality. Moderate AV

calcification with mild AS, mild AR. Trivial MR. Trivial TR with moderate pulmonary HT.

Post exercise Echo: LV systolic contraction increased moderately with anterocapical and apicaoseptal walls
hypokinesia.

clusion: Moderate AV calcification with mild AS, AR. Good LV systolic function:

Abnormal exercise stress echo suggestive of inducible ischemia in LAD territory.
Abnormal exercise ECG test.

r@,\ "

> Paisan B iri hai, MD.

June 4, 2006

01/02/49:FMI-HCN-008-00



Rate of Percelved
Exertion Scale

NDaieic Crnalae DD Qhrala
DOrg dcale; R K dcale
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6 14
7 Fanavune VEry Very wiae hard

|Ight 16
8 17 wilessan Very hard

liwides Very light 45
0 | 19 willeeiiga VEry VEry
11 Gwfdnwides falrly  pard
light 20
12
3 Aeudhaniles

somewhat hard




Classification:

Intensity of endurance exercise; METs

Young
(20 - 39)

<24

24-47

4.8 - 7.1

7.2-10.1

>10.2
12

Middle-Aged

(40 - 64)

<20
20-39
4.0 - 5.9
6.0 -8.4
> 8.5
10

Old
(65 - 79)

<1.6
1.6 - 3.1
3.2-4.7
4.8 - 6.7
> 6.8
8

Very Old
80+

<1.0

RPE

Very light
Light
Moderate
Hard
Very hard

Maximum




seaz1Ia1luwni1saanniadnig (Duration)

Warm Up 10 wIN
Stretching

Conditioning

Cool Down

Stretching




AINAYBINTITDDNAININTLY

(Frequency)

a?: 1 (W) 6
2 - 3 a39 aadUA WA

a 431 Y o @
INNwALLwnI9aann1aINYLUL Low

Intensity




(Progression)

W&l duration LAIABYLAMN intensity TwA1TBaNAIRINIY

n151U5Y intensity Twn1saanniasngladalrsainnin
suUmaviaz 1 METs

YRV o o A , A 1 Y =
ﬂ'ﬁ‘l‘iﬂgﬂaﬁlaaﬂﬂ’]aﬂﬂ’lﬁm |ntenS|ty AN unaean 1

ASINanNazUSUNNAHNLII IBNITRaNNIRINIY




Interval Training

o o < A A
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Dose response:

High vs Low intensity exercise

METs

337 post acute Ml

exercise 2 months / FU 12 months

Exercise capacity / EST

HI : 75-85% MHR; 3 d/w + walking

=]
h

LI : < RHR + 20; 2d/w + walking

>
5=
O
®
Q
@®
O
()
&
O
(=
(@)
X
L

Begin 8 week 12 mos

Goble AJ, et al. Br Heart J 199195:126-131




Effect of low vs high intensity exercise

308 men, post-(Q wave MI

Exercise test before & after 8" week, 12th month
High Intensity: 75-85% of MHR

Low Intensity: < RHR + 20 BPM

8 weeks & follow up 12 months
At 8 weeks: 0.9 METs less in LI

At 12 months: non-significant difference in
maximum METs

AJ Goble, et al. Br Heart ] 1991;1665:126-31




Benefits of higher intensity exercise

Improve LVEF (85% VO
50% VO

Greater improvement of VO

compare to

2 peak

zpeak)

2 peak
Greater improvement of VO, at Anaerobic
threshold (60-70% VO

Improve endothelial function

p) peak)




Mortality & Exercise Capacity

Study % | mortality/1 METs
Blair, et al. (1989) 8
Dorn, et al. (1999) 8-14

Myers, et al. (2002) 12
CVD 9
Normal 16

Kavanagh T (2002) 9

Iml/kg/min VO o




Resistance training
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‘Aerobic endurance & resistance




ALV DI

STHLLIANLIN Elastic band or light

traditional resistance hand weights (1-5

exercise (* > 50 1-RM) Ibs)

Post-MI : > 5 gUa# Sulavuiaisy
Post-CABG : > 8 sUan#  lusunsuszash 2

Post -PTCA : > 2 sUa#

Post-Ml : > 4-6 8Ua%  Post-MI: >2-3

Exercise prescription

8-10 YN
YINaz 12 - 15 A4

8-10 v

Post-CABG : 12 sda1y  sUaw

PostMl - > 4 -6 dlany  SuleriufAnisy
Post-CABG : 12 sUa%  lusunsuszpeh 2
Post -PTCA : #a33717154

aerobic exercise > 2

FUaNY

YINaz 10 - 15034

8-10 YN
YINaz 10 - 15039




A A A
DAYadlAIDIND

 elastic bands, cuff and hand weights, free
weights and dumbbells wall pulleys, weight
machine

AN (I ntensi ty)
. Li@J%’]ﬂuW%uﬂuaya@ﬂu

¢ wiasunnmsdwiamas 1 repetition maximum: 1-
RM (u’muﬂmrmq@ﬂwmﬂmmmﬂﬂ"l,@ 1 a%1) w3a 90% 1-
RM (desguinsimnniannn 2 mmwamu’muﬂmma@mn%
2 asudlite 3 a) wasaniuimwsmimsndszano 30-

50% 1-RM

* RPE < 13 wasesningihoseaniasmuuuuualsia




szazramazang (duration & frequency)

* aanfinainiy Set a: 1q—15 a3 8 - 10 vihaasmsean
Masne anun 2- 3 assdeadanr

n1susuyaennisaanniainiy (prog ression)

o [ Aushwindemannonimsnringud 10 - 15 assldadiig
Usaany fag G]ﬂsum%umwwﬂswmm 2 - 5 dausdoslant
fnsuTImeanus waz D -10 dauddesdaianiy
INNYRIBAN




After Surgery
)4

» 5-8 weeks: lifting restricted to 5-8 1bs (2.27-
3.63 kg)
e ROME and lifting 1-3 Ibs (045-.136 kg) is

permissible if there is no evidence of sternal
instability

 ROME limit due to onset of the feeling of
pulling/mild Pain.

ACSM guideline 8™ ed. 2010




AACVPR recommendations

Frequency > 3 days/week

Intensity To a position of mild discomfort
Duration 10 - 30 seconds for each stretch
Repetitions 3 - 5 for each stretch

Type static

AACVPR Guidelines for cardiac rehabilitation and secondary prevention




BALANCE TRAINING
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* May need to proceed aerobic training
especially for frail individual (combine with
strengthening exercise)

— Progressively difficult posture, gradually reduce
base of support

— Dynamic movements that perturb center of gravity
— Stressing postural muscles group
— Reducing sensory input
* Many type of exercise : chair exercise, ball, tai-
chi, etc




ﬁaﬁaﬁ’ﬂaamsﬁuqﬂ Phase 2

Normal hemodynamic response to exercise

Absent or stable angina pectoris

Adequate level of physical fithess for daily activities

and occupational tasks




Classification:

Intensity of endurance exercise; METs

Young
(20 - 39)

<24

24-47

4.8 - 7.1

7.2-10.1

>10.2
12

Middle-Aged

(40 - 64)

<20
20-39
4.0 - 5.9
6.0 -8.4
> 8.5
10

Old
(65 - 79)

<1.6
1.6 - 3.1
3.2-4.7
4.8 - 6.7
> 6.8
8

Very Old
80+

<1.0

RPE

Very light
Light
Moderate
Hard
Very hard

Maximum




n1saann1adn1e Phase 3

11a991N9U Phase 2
1 U
msmuquame‘lna%mamaa
1 Y . | 1 dl
Tsi@ @9 monitor ECG aglssatitad

Intensity N13aann1aeN18 aeinswas 5 METs
IWDI 6 - 8 METs




HOW TO TRAIN THE FAILING HEART?




Exercise prescription:

Pre-exercise evaluation

Controlled heart failure
Exercise test

Pre-morbid status

Associated symptoms or diseases

Contraindication to exercise




Progressive worsening of exercise tolerance or dyspnea
at rest or on exertion over 3-5 days

Significant ischemia at low work rates (<2METs)
Uncontrolled diabetes
Acute systemic illness or fever

Recent Embolism

Thrombophlebitis

Active myocarditis or pericarditis

Moderate to severe aortic stenosis

Regurgitant valvular heart disease required surgery
Myocardial infarction within previous 3 weeks

New onset atrial fibrillation
AACVPR 2004




P s P

Ability to speak without signs or symptoms of
dyspnea (RR < 30 breaths/min)

Patients is only modestly fatigue generally
Crackles present in < 2 of the lungs
Resting heart rate < 120 bpm

‘]1"{11 A T / - /1"\"\‘1 { '8N 1.1"\17‘)0‘;17
\,a GlacC inaex > 2 i,/Mmin,/m2 (\ior in

monitored patients)

Central venous pressure < 12 mmHg (for
invasively monitored patients)
AACVPR 2004




Evercise B .

Type: aerobic, resistance/strengthening

Mode: cycling, walking, [less evidence: aqua
exercise, yoga, tai chi, etc.]

Intensity:
Duration:

Frequency:

Progression:




Pre-exercise evaluation
Exercise Test

e Maximum Exercise Test

e Sub-maximum Exercise Test

— 6 minute walk test

— Treadmill or bicycle test

ACSM Guidelines for Exercise Testing and Prescription 8t edition







Treadmill Sub-maximum Exercise Test
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Heart Rate Response to Exercise:
Training Effects

HR (bpm.)




Aerobic Exercise Prescription
Steady State vs. Interval

Interval Training

Steady State Training




Intensity Subject
Measures

Talk Test

Able to talk
and/or sing

Vigorous Difficulty
talking

Physiologic
al/Relative
Measure

Absolute
Measure

ACSM 2010




Aerobic Exercise Prescription: Steady
State training

Steady State

Intensity: 40 -80% VO
RPE =12-13

Duration; Frequency;Progression

2IMax

Depend on functional capacity

'Ts: 5-10 min; multiple session

S

Ts: 15 min bid

's: 20 — 30 min/ 3-5 times/week

Increase time before intensity




Aerobic Exercise Prescription:

Interval training

Be able to apply more intense training

Intense: 25-95% VO

Interval time of Work Phase/Recovery
Phase

20-120 Sec e
- Interval

60-120 Sec




Superior Cardiovascular Effect of Aerobic Interval
training vs Moderate Continuous Training in HF
patients: A Randomized study

27 stable post-
infarction HF with
optimal medical
treatment

MCT: [70% peak HR]
AlT: [95% peak HR]
L | j |

A

Control group

3 times/week for 12
weeks

Baseline

Wisloff, U. et al. Circulation 2007




|s Resistance Training the More
Efficient Modality Training in HF?

Med Sci Sports Exer 2007

| 45 HF, FCII-IIL, LVEF <35% |

4 Resistance )

4 A
10 rep /rest 2 minutes Endurance

10 diff weight machines 60%-75% of VO2 peak

\_ Y, ~ J

Endurance-Resistance ] [ Control ]

No significant difference between group:
VO, ,cak, Peak workload
knee extensor volume, knee extensor endurance




Resistance Training Guidelines for
Cardiac Patients

Guidelines Repetitions | # of Exercise | Frequency
GEVAYTIN)

2000 AHA

2004 AACVPR

AHA: American Heart Association
AACVPR: American Association of Cardiovascular Pulmonary Rehabilitation




Anfimicrobial
mouthpiece

Flap Valve

Spring
loaded valve
Calibrated
Spring

Transparent
grip with scale

Soft touch
load adjuster




6 minute walk test Peak VO,

JACC 2008.

J Cardiopul Rehabil Prev 2008

JACC 2006.

. 0/
14 pts; EF 22 + 9%;3 months Mancini DM. Circulation 1995




ELECTRICAL STIMULATION: BENEFIT
OF TRAINING IN HF




A randomized study of home-based electrical stimulation of

‘- a¥Wa aVWa

tr1e red s1iL® OT]

patients with chronic heart failure

ala
\/

a a - -
9 C J /

Bike training group
(n=24)

FES group (n=22)

Exercise time(s)

544/654
< 0.001

501/568
0.02

Peak VO,(ml/kg/min)

19.0/19.8
0.276

18.6/18.6
0.932

Quadriceps strength
L)

48.8-54.1
<0.001

42.3/47.6
0.009

Quadriceps fatique

0.76/0.84
0.001

491/531
0.005

QOL score

0.105

0.094

Harris S, et al. Eur heart | 2003




Comparison of muscle functional electrical stimulation

functional status indices in patients with heart failure

cohort study; compare the effect of muscle functional electrical
stimulation (FES) on endothelial function to that of conventional
bicycle training.

NYHC class II or III; LVEF < 35%
FES for 6 weeks, with a 6-week washout period then Bicycle training
Brachial artery flow-mediated dilation (FMD)

FES: si;gnificant improvement in FMD (5.9 + 0.5% to 7.7 + 0.5%, p
<0.001).

- e VA Va¥

The effect of muscle FES in patients with heart failure

on endothelial function, although not equivalent to that

of conventional exercise, is substantial. Muscle FES protocols may prc
very useful in the treatment of patients with heart failure who cannot

will not adhere to conventional exercise programs.
CXCICISE, 15 SUDSLAINLIAL. IVIUSCICE FES PIroOtOCOls I111dy prove very usciul 111
the treatment of patients with heart failure who cannot or will not
adhere to conventional exercise programs.

Deftereos S




CARDIAC REHABILITATION AND
ATRIAL FIBRILLATION PATIENTS




A

Heart Disease: CAD, IHD, VHD, Myocardial
disease, etc

Systemic disease effecting cardiac function:
HT, hyperthyroid, chronic pulmonary

disease, sympathetic/parasympathetic

imbal

dnce

Perio

perative period: post-CABG

Structural and mechanical remodeling
effecting atrium




e AF who were schedured to electrical
cardioversion (18), age 36-74

e Role of Exercise stress test for reversion of
AF: modified bruce protocal

e 5/18 (27%) had successful reverse to exercise

Intern ] Med 2009




Atrial Fibrillation and exercise
performance

e Reduce exercise capacity (15-20%)

* Increase resting HR and sub-maximal
exercise HR

* Increase recovery heart rate




Cardiac Rehabilitation and Atrial

Fibrillation

Mertens DJ, et al. ] Cardiopulm Rehab 1996:16:193-6
Vanhees L, et al. ] Cardiopulm Rehab 2000:20:346-352
Hegbom F, at al. ] Cardiopulm Rehab 2006:26;24-29
Pippa L, et al. Prev Cardiol 2007: 10;22-5 (Qi gong)

* Improve exercise capacity, HRV, and QOL
 No Complications




The NEW ENGLAND
JOURNALof MEDICINE

Self-Cardioversion of Paroxysmal Lone Atrial Fibrillation with Exercise

* Approximately 30 episodes of atrial fibrillation occurred during the
following eight years.

with the

use of either a cross-country ski machine or an elliptical trainer. The
interval between the onset of atrial fibrillationand the initiation of
exercise ranged from approximately 1 hourto 48 hours.

Episodes of paroxysmal atrial fibrillation terminated
with exercise were recorded with a multiple-event recorder.




k Heart Rate
k VO,
k METSs

CV resposnse to exercise
Result of the test




Precautions

e Uncontrolled atrial fibrillation is a
Contraindication

* Bleeding Precautions

» Digitalis usage can cause ST segment
depression that mimic ischemic response




CARDIAC REHAB FOR PAD PATIENTS




Peripheral arterial disease

Assess cardiovascularrisk | | Assess severity Critical leg ischemia
‘ of claudication
Treadmill MWD and PFWD,

RF modification SF-36, WIQ questionaires

Smoking cessation

LDL <100 mg/d/ |

HbAi1C < 7%

BP <130/85 mmHg

ACEI

Antiplatelet therapy

Tx for claudication

*Cilostazol

/ >~
Symptoms improve = Symptoms worsen

: Localization
Continue

Revascularization

NEJM 2001:344;1608-21




Fontaine Classification

e Stage Symptoms

I Asymptomatic

Intermittent claudication
Claudication walking > 200m

Claudication walking < 200m

Rest/nocturnal pain

Necrosis/gangrene




Risk Factors for PAD & IC

Smoking

Hypertension

Diabetes

Lipid abnormalities

Elevated homocysteine

Age

Increase fibrinogen & blood viscosity
Male sex

Lipoprotein(a)




Relieve symptoms

Improve functional status and quality of life

Reduce progression of disease

Reduce cardiovascular complications




Exercise and PAD

e Isit help PAD patients to

Improve intermittent claudication?

Improve functional status and quality of life?
Reduce progression of disease?

Reduce cardiovascular complications?
hat are the machAa

C‘ C‘?
vildt are tie mecnanisins ¢

hat is the recommendation?




treatment claudication: meta-analysis

metre

e 21 RCT (1966-93)

e (Greatest
improvement

— > 30 minutes

— > 3 sessions/week 0% W 22%

— Walking exercise to
near maximal pain

- > 6 mOIlthS distance to distance to

onset max pain




10 RCT (20-49 pts)

FU: 12 weeks — 15 e Improve maximal
months walking time 150%

Mostly treadmill  Significant compare to

testing & exercise — PAlat 6 months (3.3,

, , 95% CI 2.21 - 4.39)
e > 2 session / week with

. . — Antiplatelet (1.06, 95%
supervision

CI 2.21 - 4.39)




Exercise and QOL, WIQ

e RCT; 64 pts(76 yrs)
e Exercise

— Supervised

6MWT (m)

— > 30 minutes, 3
times/week, 12 weeks

— Mild - moderate pain

e Qutcome FOor(mn

— Walking time, 6-MW'T

— WIQ (Walking 5 10
Impairment Questionaire)

— QOL questionaire (SF-36) [J Exercise [] Control




Exercise and risk factors

34 pts (68 years)
Non-randomized

3 sessions/week, 15 —
40 minutes for 6
months

Near maximal pain

Mg/dl

200

50
P <o0.05

L]

SBP TC

TG LDL-C




Percutaneous transluminal angioplasty &
Intermittent claudication

e RCT; 62 pts
— PTA & med * No significant

— Med (aspirin) + RF + difference in

exercise — Pt's report of maximum

 FU 2years walking
— TM: maximal walking
distance, onset to
claudication

 Significant difference

— PTA : fewer occluded

arteries, lesser degree of
stenosis




RCT, 56

pts

15 months, 6 years FU
Outcome

— ABPI:

resting and after exercise

— Treadmill claudication distance
— Maximal walking distance

Ex grou
Angiop.

b significant improve walking compare to

lasty

Especia
artery

ly in patients with superficial femoral




Improve endothelial function
Improved oxidative metabolic capacity
Redistribution of blood flow

Increase collaterization

Increase walking efficiency

Improve oxygen consumption at submaximal
workload

Improve risk factors
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exercise program?

33 exercise training; RCT

Setting: supervised rehabilitation program
Type: walking

Intensity: near maximal pain

Duration: intermittent

Frequency: 3 session/week

Total time: > 6 months




What is the recommendation of exercise
program?

Optimising exercise training in PAD

e 28 exercise training; RCT
Setting: supervised rehabilitation program
Type: walking

Intensity: enough to cause pain

Duration: 45 minutes, intermittent

Frequency: 3 session/week
Total time: > 20 weeks




EX
prescription

Detalls

Frequency

Welight-bearing aerobic exercise 3-5
days/week, resistance at least 2 days

Intensity

Moderate intensity (40-60%VO,R), walk to

reach pain score of 3 then rest until pain
bUUbIUU Glllu IEoullic CKUILIDU

30-60 min / day, accumulative

Mainly weight bearing type of exercise +
resistance training

ACSM 2010




Description
No pain
Onset of pain
Moderate pain
Intense pain

Maximal pain

ACSM 2010




Recent Pacemaker/Implant Cardioverter Defibrillator

Implantation

Pacemaker may improve FC as a result of improve
HR response to exercise

Upper HR limit of Dual-sensor rate responsive
and VVIR pacemaker should set 10% below the
ischemic threshold

ICD implanted: intensity of exercise training

should maintain at least 20 bpm below program
HR threshold for defibrillation

3 weeks after implanted, should avoid activity that
require raising hands above level of shoulders.




Cardiac Transplant

Abnormally sympathetic nervous
stimulation

Resting HR and exercise HR
Extend warm-up and cool-down

Using RPE
ROM and stretching exercise

After1 ?fear: 1/3 of patients will have partial
normalized HR response to exercise: THR
from GXT can be used




Ise and CAD

mTai Chi: Reduced BP (Preventive Cardiol
2008)

mSystolic: 3-32 mmHg; Diastolic 2-18 mmHg

mReview 29 studies (9 RCT) (] Cardiopulm
Rehabili Prev 2009)

mReduced BP, Improve Exercise capacity

mTai Chi in HF patients: (American J of
Medicine 2004)

mimprove functional capacity and reduce

BNP level







Biofeedback & HRV
\Y)

* Del Pozo JM, et al. Am Heart ] 2004

Biofeedback treatment increase HRV in CAD patients
— 63 CAD pts, RCT
— Biofeedback increase HRV in CAD patients
* Swanson KS, et al. Apply Psychophysiol Biofeedback
2000.
The effect of biofeedback function in patients with
heart failure
— 29 HF pts, FC I-11I, RCT

— Biofeedback is related to increase 6MWT but not
HRV







Meditation & Pray

gf(l;%cts of remote prayer on outcomes of patients in

— Arch Inter Med 1999;159

Intercessory prayer for alleviation of ill health:
— Cochrane Database 2007
Effectiveness of transcendental meditation on
functional capacity and quality of life in CHF: RCT:
— Ethn Dis 2007
Effects of RCT of TM on components of the
metabolic syndrome in subjects with CHD:
— Arch Intern Med 2006




Future Direction

Integrative Cardiac Rehabilitation

Individualized
Patients — Doctors/Medical staffs relationship

Using the combination of various techniques,
modalities, equipments

Focus on physical, mind and spiritual
Comprehensive including diet, education, etc




