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Why Should We Practice Cardiac Rehabilitation?

Department of Rehabilitation Medicine, Sanggye Paik Hospital, Inje University

Chul Kim, MD, PhD, FAACVPR
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L. Introduction

Prevention, Treatment, & Rehabilitation

Primary prevention
f : \
Healthy Risk Factors (+)
Risk Factors (-) Pre-disease State

Treatment I Survival, Recovery t

CVD —— Complication, Recurrence |

Premature Death !

{ J
1

‘Cardiac Rehabilitation’

‘Secondary Prevention’
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L. Introduction

Common Problems after Discharge

+ The general conditions are still vulnerable.

+ Wound pain, exercise intolerance, abnormal
CV responses, angina, dizziness, fatigue,

anorexia, insomnia, anxiety, or depression.
+ CV risk factors are not managed well.

+ Aftercare to improve exercise capacity, QOL,

and event-free survival are inadequate.
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L. Introduction

Not Unusual Scenario following Heart Disease

Dyspnea, still angina on exertion, & fatigue
+ Hemodynamic instability + De-conditioning

+ Co-morbidities

= Less reserves for physical activities
- Demotivated for modifying lifestyle
or exercise induced serious CV events

= Recurrence of disease, related complications

=< Premature death

My pp—
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L. Introduction

Exercise Intolerance in Heart Failure

+ Exercise capacity is markedly reduced in HF
: Dyspnea, fatigue, reduced QOL, & depression
+ Contributing factors of exercise intolerance

1) Reduction of cardiac output

2) Secondary ch in muscle, vascul 3

k)

peripheral energy metabolism & pulmonary function
- Potential therapeutic target for benefits with

exercise training program

n
Lavie et al: ) Cardiopulm Rehabil, 2013: Yancy et al: 1 Am Coll Cardiol, 7013 7 e nbvarun Mol Cotege

L. Introduction

Multiple Comorbidities in Cardiac Patients

Neuro-musculo-skeletal
comorbidities

Medical comorbidities

DM & related complications Claudication
Peripheral nerve di Amputation
COPD Hemiplegia
Nephropathy Spinal pain, Radiculopathy
Geriatric problems Arthritis, Tendinitis, Bursitis
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L. Introduction

Targets of CR Program

1. Medically stable angina or MI

2. Patient taking coronary angioplasty

Ischemic
Heart Disease

Heart Failure

3. Patient taking CABG surgery

4. Compensated heart failure

5. Patient taking valvular heart surgery
6. Patient taking heart transplantation
7. Patient taking aortic surgery

8. Peripheral artery disease

£y e Usivarsay Megical Coepe
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L. Introduction

CR in Advanced HF

1. Before heart transplantation
1) The most debilitated & deconditioned patients

2) Both aerobic & exercise in i

care setting

3) Ventilatory muscle strengthening

2. Left ventricular assistive devices

1) Bridge to transpl ion or

2) EVADE (Experience with LVAD with Exercise) trial

3) CR can improve functional capacity.

3. After heart transplantation

£y e Usivarsey Mescal Cotege
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L. Introduction

Contents of CR Program

*» Evaluation (Review of medical records, CPX study)
1) Stress induced symptoms or sign?
2) Cardiovascular responses
3) Cardiopulmonary function
4) Basis for exercise prescription and prognostication

* Individualized (tailored) exercise training

with or without ECG monitoring

* Educations for secondary prevention
Risk factor (lifestyle) modification for diet, smoking, DM,
inactivity, hypertension, dyslipidemia, obesity, stress, etc.
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L. Introduction

History of CR Program

1930's : absolute bed rest for 6-8 weeks in post-MI
(mortality of 30-40%)

1950's : early mobilization & ambulation after 4weeks

1960's : attempt for early ambulation - ECG monitoring

1970's : clinical trials for cardiac rehabilitation program

After 1980's : generalization of CR program in US hospitals

Current : accepted as an evidence based medicine but
persistent gap in CR delivery

£y e Usivarsey Mescal Cotege
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Chul Kim: Why Should We Practice Cardiac Rehabilitation?

1. Introduction 2. Benefits of CR
Critical Pathway for CR Program Benefits of CR Program
| Ad Intervention, Cardiac surgery | : e
| + Prevent immobilization syndrome
[ R | + Minimize post-op deconditioning
= | [Z3 days inp T2 weeks s :
E R :m’ in .I Lﬁ’""‘"‘“ I patient CR in * Reduce angina or dyspnea during activities
L d MI exercise test i - a
T SAE Sy + Increase exercise capacity (VO,,,, 20~30% , RPE })
& Outpatient CR Transfer to rehab - = x
o with ECG ward for 2-4 wks Improve psychological function
§ monitoring comprehensive CR s " . . . -
£ T CPX stady Strict CV risk factors (lifestyle) modification
12w [Tiome-based R o |10 weels + Secondary prevention (retard disease progression)
Fisk OF epprcise L vt + Decrease recurrence & revascularization procedure
| 27 cexstudy |
6-12 weeks . .
Phase 11 CR + Decrease cardiac & all cause mortality (30-45%)
pregram Home-based CR
]9 s e o £} e oo
2. Benefits of CR 2. Benefits of CR
Impact of CR in Advanced HF Impact of Exercise-based CR (Meta-analysis)
Pooled Odds Ratio
Number Increments
First author Year  of Age “I'fl:“ LYEF - ACEUARR B.B Duration  of peak VO: All cause mortality _‘ '_ 0.80 (0.68 1o 0.94)
palimls h‘ml E '1 l"] (3"} {5'] {m',min-l‘kg—k' - c
Coals AJS 1980 1 63 T4 19 82 - Bweeks M3I-167(1T)) Cudis: ity —1 f— 0.74 (0.61 to 0.90)
Coats AlS 1992 17 B18 107 196 88 0 Bweeks 132-158(18%1) T QA e r - SRR
Adamopoulos S 1995 12 624 66 189 @ 0 Bweeks 124--
Stm B 1999 13 55 67T 17 9@ 23 f2wesks 15.0~185(16%) Redo-CARG _‘D'-‘— S A7 G5 ro LLR
Quittan M 1999 12 5 78 17 100 25 3months 15.9-185(i6%!) ey = R s a3
. j
VanBerendoncks AM 2010 46 575 3412 17 100 70 4months  19-21 (1151}
Nishi | 011 24 51 1113 17 88 100 3monts 163187 (15%)
1 T
|
Favors rehabilitation ! Favoars control
Coats et ak Lancet, 1990; Coats et al: Circulation, 1992, Adamopoulos et al Eur Heart
1 19495 Sturm et al: Arch Phys Med Rehabil, 1999, Quittan et al Scand | Rehab Med, n n
1999; Van Berendoncks et al: Clin Sci (Lond) 2010; Nishi et ak: Cire 1 2011 I 7 e Universy el Cosege Tayloe et at: Am ) Med, 2004 L i e

2. Benefits of CR

Sites of Action of Exercise Training

Cardiac (central)

Training Effect

1. Myocardial 0, demand |
25w t,C01
3. Myocardial perfusion 1

4. CADD regression
5. New vessel

$329443 Bujuies) jesaydiiad

Dowing ot al 1ACC, 2011
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2. Benefits of CR
Potential Cardio-protective Effects of
Regular Physical Activity
Anti Psychologic = Anti Anti Anti
-atherosclerotic -thrombotic  -ischemic -arrhythmic
Improved Lipids Decreased Decreased Decreased Increased
LDL Chol | HOL Chel t | depression platelet myocardial 0, | vagal tone
Triglyceride | adhesiveness demand,. ..
Improved blood Decreased Decreased
pressure stress adrenergic
BP b activity
Reduced adiposity | Increased social | Increased Increased
support fibrinolysis coronary flow
Increased insulin Decreased Improved Increased heart
sensitivity fibrinog: dothelial rate
dysfunction
Decreased serum Decreased
inflammatory blood viscosity
marker
Lr"l Inje Usmiversiey Mefecal Coleps
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2. Benefits of CR
Impact of CR on Prognosis in AMI
R  Jr— THRRE
; |1
- E §

Winan Cumulasve
woow

Dunlay et al: Am ) Med, 2014 €7 e sbvarey sl Cotope
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"
= -~~~ Readmission rate 25% 1| i e
o | gl e
o 2 4 “;'“' L] Rl o 2 4 ..wl“ L] "
Man-Partcipare o ™ s M Won-Participunt 080 ™m a8 M6
fartipant um s 1008 r Partcipant 1491 1282 1w L
» 1987-2010 (n=2,991, CR=1,560)
n

2. Benefits of CR

Impact of CR on Mortality in CABG

* Olmsted county, MN

Survival

* Post-CABG patient

+ 1996-2007 (n=846)

Cumulative mortality 46% |

0.4+
* CR program yes / no 024
* No differences in age, A
= o 2 4 6 8 10
sex, DM, past history of MI Vinrs Siick Sy
CR Enroliment No ——

‘_:-, e Umiversiy Metecal Coliegs

Pack et ak Circulation, 2013 Bangrye Paib Hotpuna

Kaplan Meier Recurrence-free Survival Curve in CR after PCl or CABG

—CR
10 = Bncr
08
2
E
z
£ 06
2
I.E. -
b
E 04 -
CR significantly lower the risk of recurrent
E revascularization compared with non-CR.
02 [HR = 0.48 95% C, 0.37-062)
00 -+ ;
0 2 4 6 kS 10
Time, years
n :
Hou et al: 1 Cardiopulm Rehabil Prev , 2015 LT i i

2. Benefits of CR

Kaplan Meier Event-free Survival Curve after AMI

CR group = 69 1 ol
] | S
) p=0.02
Pl 76%
2
&
Z 0a
&
CR Control
Disease free  354days  3l6days
Recurrence 7 (10%) 17 (24%)
T T T T T
8 100 200 300 "
Time from first Acute MI (days)
"r'-, Inje Usivarsiy Maical Colegs
Kim et al: Annals of Rehabilitation, 2013 W Sanggye Paik Houps

Changes of VO, ,,,, by Exercise Training in Congenital Heart Disease

, H
g* #
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Duppezn et al: Int ) Cardiol, 2013 "d-’ N"'»:l‘:uwwp:;ym-:cw

2. Benefits of CR
Benefits of CR Program in CHF
Improved exercise capacity Imp d hovagal balance
Peak oxygen uptake 1 Sympathetic sctivation |
G-min walk distance 1 P tivation 1
ereise T Heart rate variability *
Skeletal muscle strength and t Plasma norepinephrine |

in dyspnea on exertion & fatigue | Imp d
Improved health-related quality of life Improved skeletal muscle function
Reduction in depression-related symp Mitachondrial density 1

Improved survival Type II (fast twitch) = type 1 (sow twitch)
Reduction in HF-related hospital admissi

dothelial function

Ratio of capillaries to myocytes 1

Reverse deling of the left ventricle Increase in the insulin-like growth factor
End-diastolic and end-systolic volumes | Reduction in activation
Left ventricular gjection fraction 1 arginine, Il
Improved diastolic function Improved myocardial perfusion in ischemic HF
n

Keteyian et al. } Cardiopulm Rehabil Prev. 2014 5 3 'mie Usiversity Medical Collepe
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Chul Kim: Why Should We Practice Cardiac Rehabilitation?

 Benefl= 1% ACCF/AHA Clinical Practice Guidelines
Cardiac Rehab Recommendations

Evidence
A

Patient Group Recommendation
CABG

STEMI

Unstable angina / NSEMI
Chronic stable angina
Heart failure i
CVD in women
PCI

PAD

.........E._......._.
P 3 @ P @

CABG: IACC 7011580123-0210
STEME JACC 201361078-0140
UASSTEML: JACC 2014

CSA: JACC 2012:60(24):2564-2603

HF: HACC 2013,62(161e147-0299
Wormen; Circulation 2011,123:1243-62
PCL MCC 2011,58(24)044-0122

PAD: JACC 2013,61(1411555-1570 nie Usiversiy Mesical Colleps
Bangrye Paik Hotptal
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3. Safety of CR.

Possible Complications during Exercise Training

1. CV complications
1) Brady or tachy-arrhythmia
2) Acute coronary syndrome, AMI
3)D i HF, p
4) Hypotension, syncope
5) Shock, sudden cardiac death

p y edema

2. Musculoskeletal complications
1) Aggravations of arthritis or LBP
2) Soft tissue injury (sprain, strain, laceration)
3) Fracture

3. Others : nausea, vomiting, fatigue, myalgia,
rhabdomyolysis, dizziness, stroke, etc.

Inje Usivarssy Mefical Coleps
Sangre Paik Hotpat
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3. Safety of CR.

Safety Gears to Prevent Exercise-related CV Events

1. Exclude contraindications of exercise training

2. Classify the risk for exercise-related CV events
(high risk / moderate risk / low risk)

3. Check CV responses through CPX study

4. Individualize exercise prescription

5. Supervise exercise training with ECG monitoring

6. Strictly follow the exercise termination criteria

£y e Usivarsay Megical Coepe
W Sangge Paik Hewpa

3. Safety of CR.

Termination Criteria of Exercise Training

Absolute

ST-segment elevation (= 2 mm) in leads without Q waves

Drop in systolic blood pressure 10 mmHg (persistently below baseline),
despite increased workload, accompanied by evidence of ischemia
Moderate-to-severe angina (grade 3 to 4)

L]
® Central nervous system symptoms (eg, ataxia, dizziness, or near syncope)
® Signs of poor perfusion (cyanosis or pallor)

® Sustained ventricular tachycardia

® Technical difficulties monitoring the ECG or systolic blood pressure

.

Subject’s request to stop

| @ AHA Scientific Statement |

oy inie miver i
G S ran et

Fletcher et al; Gircwlation, 2001

3. Safety of CR.

Safety of Exercised-Based CR Program

PI / Study year Total Exercise | Cardiac arrest Acute MI Death Serious
Time (martality) (mortality) rate complication

Haskell 1960-1977 1629634 1/32,592 (16%) | 1/232,805 (29%) | 11116402 1726715
Van Camp 1980-1084 2,351.916 1/111,996 (14%) | 1/253,990 /783,872 /81,101
Vongvanich 1986-1995 268,503 1/89,501 (0%} 1/268,503 (0%) /268,503 1/67.126
Franklin 1982-1098 292,254 1/146,127 (%) | 1/97,418 (0%) 0/292.254 1/58,451
Scheinowitz 19941958 338,688 1/169,344 (50%) | 0/338,688 1/336,688 148,384
Parvy Jan 2003-Dec 2003 743,471 /743471 (0%) | 0/743.471 0743471 1/49,565
Kim 2000-2010 13934 0/13,934 0/13,934 0/13,934

(Haskell; Circulation, 1978: Van Camp; JAMA, 1986 Vongvanich et ak AJC, 1996 Franklin et al;
Chest, 1958: Cardiology, 2005 Pavy et al; AIM, 2006: Kim ot al; ARM, 2012)

£y e Usivarsay Megical Coepe
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3. Safety of CR.

Safety of Exercise Tests or Training

+ Cardiac event (M1, scp) per 100,000 patient-hrs.
+ One fatality every 750,000 patient hours
» Typical program

- 250 patients in phase 2 CR per year

- 36 hours/patient

- 9,000 patient hours per year

- One fatality every 83 years

Cireulatson 2005 369-376 Chest 1998:114902-906, JAMA 1986:256: 1160-1163

£y e Usivarsey Mescal Cotege
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4. Current Situations

Current Situations of CR Participation

« In the United States and Canada, only 20~30% of
eligible patients participate in CR.

« Based on the EUROASPIRE III survey, only 36.5%
of eligible patients participate in CR program.

+ Many countries experience the problem of very

varied regional availability of structured CR.

Perk et al Eur Heart | 2012, McMurray et al. Eur ) Heart Fail n
2012 Kotseva et al. Eur | Prev Cardicl, 2012 T e s

4. Current Situations

Current Situations in Korea

* Only 17 hospitals have CR program in Korea.
* Very low participation rate

+ Physicians are not aware of the indications
and benefits of CR.

+ Too many CR barriers
(Patient factors / Hospital factors)

Ignorance about the CR
Lack of CR referral

Lack of hospital-based CR
Distance / Transportation
Unavailable guardian
Multiple co-morbidities

» Tremendously competitive society

+ Insurance coverage not yet

P M ——
ot

u

4. Current Situations

Not Easy to Set-up CR in Korea

* How to start?

+ Facility : need space, equipments, 8 staffs

+ Consensus among doctors and management group
* Need clinical experiences and know-how

* Rate of referral, enrollment, attendance, & drop out
+ Bad bargain in hospital business

+ Willingness to pay? (patients / third party payer)

+ Many risks both in patients and hospitals

T

5. Conclusion

Take Home Messages

F

CR is beneficial to improve exercise capacity, emotional stress,

and quality of life in patients with cardiac surgery.

¥}

CR can reduce the recurrence and mortality in cardiac patients.

w

. CR is safe by using three steps of safe gears to prevent exercise

related CV event.

o

It is our mission to change the CR environment better in Korea.

We should be of assistance patients to

P

heart healthy life.

P v sl ot
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How Soon to Start Cardiac Rehabilitation after CABG

Department of Physical & Rehabilitation Medicine,
Gwangju—Jeonam Regional Cardiocerebrovascular Rehabilitation Center,
Chonnam National University Medical School & Hospital

Jae-Young Han

Contents

m Hospitalized Patient with CABG
e As soon as possible
e Progressive Exercise and Activity Program
e Risk factor modification with team approach

m Qut-patient with CABG
e Sternal Precaution

Cardiac Rehab. as a Continuum of Care

Post-CABG state, Acute Uncompensated HF,
Acute coronary syndrome, uncontrolled HTN. ...

¥ R
i A
g Uncomplicated M| Complicated MI
w o H 2 3~-58 N3 SSRE A 2 T-10% H
h 89|
EH AIE M 'g
Sa s =50 A R e Tl
A T & & g ]
27 g 8
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&
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¥
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Phase | Cardiac rehabilitation

m as soon as the patient is medically ‘stable’
e No newlrecurrent chest pain in past 8hr
e CK and/or troponin levels are not rising
e No new signs of uncompensated failure
— Dyspnea at rest with bibasilar rales

o No new significant, abnormal rhythm or ECG change
in past 8hr

j Disease Condition
Increase of Disability

r’ Inactivity | .

Reduced Muscular Activity

t

Reduced Functional Capacity

Total Body Deconditioning

‘

Reduced Functional Capacity
of Musculoskeletal System

<

of Cardiovascular & Other Systems

.

Inactivity
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Phase | Cardiac rehabilitation

m Early mobilization to 2-3 METs prevents loss of
cardiovascular reflexes associated with prolonged
bed rest

m Progressive Exercise and Activity Program
e ROM ex. Sitting position encourage ...

o Seated activities, standing and ambulation at 3-4
METs follows.

e Training in ADL to 4-6 METs

Phase | Cardiac rehabilitation

m Early mobilization to 2-3 METs prevents loss of
cardiovascular reflexes associated with prolonged
bed rest

m Progressive Exercise and Activity Program
e ROM ex. Sitting position encourage ...

o Seated activities, standing and ambulation at 3-4
METs follows.

e Training in ADL to 4-6 METs

m Progressive Exercise and Activity Program
e Sitting position encourage ...

A

Upright

o Supine

Myocardial

Oxygen Demand

>
‘Oxygen Consumption

Exercise and Acute Cardiovascular Events: Placing the Risks Into Perspective: A
Scientific Statement From the American Heart Association Council on Nutrition, Physical
Activity, and Metabolism and the Council on Clinical Cardiology
In Collaboration With the American College of Sports Medicine, Paul D. Thompson, Bm’\ A
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Phase | Cardiac rehabilitation

m Education regarding nutrition, risk factor modification, and
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Phase | Cardiac rehabilitation

m Multidisciplinary team approach
e Physiatrist, Cardiologist, Cardiovascular or cardiothoracic Surgeon
o Physical therapist, Occupational therapist, Psychologist, Social worker,
Nutritionist, Rehabilitation nurse,

O 2O EHM
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Core Program Components

m Baseline & ongoing patient assessment
m Risk factor management

m Exercise/activity training

More Care

m Musculoskeletal problems
m Operation plan and complication
(bleeding, infection)
m Recurrent cardiac symptom
(chest pain, dyspnea, fatigue, arrhythmia)
= Cognitive impairment
m Cerebrovascular Accident
= Renal insufficiency

Acute Uncompensated HF, Acute coronary
syndrome, uncontrofled HTN....
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Phase |l Cardiac rehabilitation

m Outpatient based
e starts between 1 weeks and 3 weeks after
acute cardiac event (after home conditioning)
m Goal
e increase functional capacity
e risk factor modification
e psychological, behavioral improvement
e Individualized Exercise prescription
m Activity
e Supervised, monitored exercise

Exercise Tolerance Test

Ternp : Humid -
Height/Body weight

MR
Target Intensity:

Previous test (MET/FRFED

Time [Gergecad HA | BF | ECG [SpescikmynnisGradecs] MET

Cool-down

Flecovery
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Contraindications of Exercise Training

Unstable angina or new onset acute Ml
Uncompensated CHF
Resting BP > 200mmHg / > 110mmHg
Orthostatic hypotension ( > 20mmHg)
Acute systemic illness or fever
Acute endocrine disorders

(Blood sugar > 400mg/dl)
m  Thrombosis or embolism

Contraindications of Exercise Training

m  Severe aortic stenosis (orifice < 0.75cm2
max. systolic pressure gradient > 50mmHg)

3 degree AV block

Active pericarditis or cardiomyopathy
ST segment displacement > 2mm
Uncontrolled arrhythmia
Uncontrolled tachycardia

Sternal Precaution

m Sternal dehiscence : 0.4-8 %

mIn
e Smoker, Osteoporosis, Obesity, DM, Steroid
e Longer ICU

m ACSM guideline

e For 5-8 weeks after surgery
— Upper extremity liting < 5-8 Lbs (2.23-3.63kg)
- ROM ex and lifting 1-3Lbs, if no evidence of sternal instability
~ Shoulder abduction or flexion < 90

Sternal Precaution
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Summary

m Start early and progressive activity program

= \We need concerned management
of ‘MORE CARE' case

m Keep the Sternal Precaution
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Strategies to Improve Patient's Outcome after
Elective Cardiac Surgery with Rehabilitation
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