Phase |l Cardiac Rehabilitation
Practical Point & Case Study

Home-based Cardiac Rehabilitation Workshop
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Case |l

Huaeuele ang 72 T unTsananunagaain1sivilas

Underlying: DM, HT, Dyslipidemia, Chronic Kidney Dysfunction
3flata1sa : Ischemic Cardiomyopathy ( Triple vessel disease,
LVEF 28%)
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Case |l

Wineaw1eaang 45 1, Double vessel disease with good LV
function; Post PCI at LAD and RCA
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Cardiac Rehabilitation

- "cardiac rehabillitation services are comprehensive, long-term
programs involving medical evaluation, prescribed exercise,
cardiac risk factor modification, education, and counseling.
These programs are designed to limit the physiologic and
psychological effects of cardiac iliness, reduce the risk for
sudden death or re-infarction, control cardiac symptoms,
stabilize or reverse the atherosclerotic process, and enhance
the psychosocial and vocational status of selected patients."

U.S. Public Health Service, 1995



Comprehensive
Cardiac Rehabilitation

Psychology
Diet ContrD




Guidelines

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

- CABG
Chronic Stable Angina
Chronic Stable Heart Failure
- ST-elevation/Non-ST elevation Ml

Primary Prevention
PAD



Indications

- Medically stable post Ml

- Stable Angina

- CABG

- PTCA and other transcatheter procedure
- Compensated CHF

- Cardiomyopathy

- Heart & other organ transplant

- Other Cardiac Surgery, including valvular & pacemaker
iInsertion, ICD

ACSM guidelines, 8t 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
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anam3N1sna (mortality)20-25%

duurTinaganansinisnaviluaraaeisa (morbidity, non-
fatal recurrent cardiac event)
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naanldanfiuanas (Regression of disease)

Taylor RS, Am J Med. 2004, Jolliffee JA. Cochrane 2003, O’connor
GT, Circ1989



Exercise and regression of coronary
atherosclerosis

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

* Supervised 1 year, moderate exercise program with home
orogram

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

Energy Expenditure (Kcal)
= Mets of activity x BW (kg) x Time of activity (hours)
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LAULE9 Ugeanne = 5 METS
=5x 60 x 1 =300 kcal/day = 2,100 kcal/week

J Am Coll Cardiol 1993;26:468-477




Benefits Of Exercise

ncrease HDL Decreases Hct and blood viscosity

Reduce TG and LDL EXxpands blood plasma volume

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

mprove Insulin Sensitivity and FPG

mprove Endothelial Function _
Helps smoking cessation

Reduces psychological stress

ncrease Coronary flow reserve

ncrease coronary collateral circulation

ncrease tolerance of ischemia

ncrease myocardial capillary density

ncrease 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



Ventilatory Oxygen Consumption: VO,

= Cardiac Output x (arterial — venous) Oxygen difference
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Stroke Volume x Heart Rate x (arterial — venous) Oxygen
difference daddnsaangLan/A1ansu/u1n
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VO, max = maximal Ventilatory Oxygen Consumption
Aa AINNFNITaUavNNglun1Istinaanglau LUl lengedgn
VO,rest = resting Ventilatory Oxygen Consumption
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1 METs

VO,R (VO,Reserve) = VO,max - VO,rest



Ventilatory Oxygen Consumption: VO,

- VO,rest = resting Ventilatory Oxygen Consumption
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METs = Metabolic Equivalent
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Activity Method Average HR response

Toileting Bedpan 5—-15 beats from RHR
Commode 1 2
Urinal ( in bed) 1-2
Urinal (standing) 1-2
Bathing Bed bath 2-3 10-20 beats from RHR
Tub bath 2-3
Shower 2-3
Walking Flat surface 5—-15 beats from RHR
2 mph 2-2.5
2.5 mph 2.5-2.9
3 mph 3-3.3
Upper body exercise  While standing 10-20 beats from RHR
Arms 2.6-3.1
Trunk 2-2.2
Leg calisthenics 2.5-4.5 15 — 25 beats from RHR
Stair climbing 1 flight = 12 steps
Down 1 flight 2.5 10 beats from RHR
Up 1-2 flights 4.0 10-25 beates from RHR

AACVPR 2004



Activity
PADL

Light ADL

Walking

Swimming

Golf

Driving

Sexual activity

Work

Post MI (uncomplicated)
As soon as mobile

No restriction

If: Iimediately with progression

3-4 weeks graded

4 weeks graded

2 weeks
(advised by doctor)

No restriction

Sedentary: 4 wks
Moderate: 6 wks
Heavy: 8-10 wks

Post CABG
2-3 days post

Avoid lifting 6 wks

If: Iimediately with progression

Wound: breaststroke >6wks

Walk 4-6 wks, putting/chipping
upgrade

Driving > 3 months

4 — 6 wks
(advised by doctor)

No restriction

6-8 wks
10-12 wks
12-16 wks




Recreaticon Actiuit? NANET chart

Cycling (flat terrain)

Chopppimgs wwwo o dcd
Pushimng (heaww)

Avctivvity NNTET S AocCTtivwvity NNETSs
SGolf (ridimg ) 2—-3=3 S5 rmip b 2-=
SGolf (Wvalkimg) = T B S orm e b 32-9
B owwlimgs =2 — ] S rmpe i =] — 5
Horselbhback-wwall = — ) O e T
Horseback-sallo p =2 A2 rmpe -5
Table Tenmis 225 A3 rme =9
Damncing =2-7
Baseball 2} — & wWivalkimng (Flat terrainm)
Cuarlimg <J — AT ity ETs
Tenmis £} — A rmpeph (&0 Mmiimnyrmia ) 12
Sgquash 5-12 2 rrmph (20 mMmiaimS i) 2—-=
Hockew (Field/ ice) = 2 ormmph (20 rmimySrmei ) 2-3.5
<awvalkimngs -1 A4 2.5 mph (L7 rmiimyASrmia ) =2.5-49
Jump Rope S-1LO < rmph (IS rmiimySrmi ) — &
Facguetibhall =S-1 2
Rumnmimng {(filat terraim)

Emnaergy Cost of daily liwvwinmng AocCtivwity NNIET s
Activﬁy ) PNE TS S mph (5 mMmiamnySrmei ) S5
Eatimngs A-20S.S Mmiph (AL rmiimyrmi ) = I B
D rivwinmng a car A 206 miph (ALO rmidmyrmi ) 10O, 2
Dressimg 23S Mmph (29 mMmiidmySrmei ) W
Tub Dbathimgs 2-3 7S mph (2 Mmiimnygrrmia ) 125
Showerinmng S-A48.5S e (7 rmmiiaimySrmei ) A3 A
Sexual intercourse S-S 10O rmph (& rmimyrmei ) 1.3
Ermnaergy Cost of labor AAactiwvities SWAwErTE TR e
A vCTivwity NNET S A CTtivwity NNET s
Desk wwoarlk 1.5 slowvw (20 wds,/ rmiim) Fa B
SGardenmnimgs (heaswyw) = backstroke -3
Cleaninmng floors = -2 breaststro ke =9
Wwashinmngs wvwindowws 22-5 Cira e |l 99— 10O
SGrass cuttimgs =2-5
Carpentry {(ligsht) £} — 5 Skiinmng
Carry 20-99 lbs e A CTtivwvity NNET s
FPaimntimgs e Aovwermbiall = |
Wiviheellbar row B dovwvwrnhill (<3 rmpe k) =2-9
Carry 45629 lbs 5 AdAowvewrnmhill (S rpe k) L=
Showel (lissht) S5 -5 cross—courmntry (SBrmph) -7
Showvel{rmoderate ) -7 Ccross—coOumntry (S5 rmph) = E
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=

Showel (heasrywy)

METs of Activities



Cardiac Rehabilitation : Phase

WeeksO 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 111)



Outpatient: phase I






ardiac Rehabilitation: Community program in the
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Outpatient Exercise Program




Home Exercise Program
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