Practical Cardiac Rehabilitation
Phase 2

Possawee Kwanchuay MD. MBA.
PM&R department, Phramongkutkloa hospital
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¢ ;Exercise and Cardiovascular Benefit

anemInn1gme (mortality) 20-25%

Hunldiugasandmasnisnduifiuinaesiss (morbidity, non
fatal recurrent cardiac event)

@mmwfﬁmﬁﬁﬁu (quality of life)

vaanaanRLanas (regression of disease) :

> 2,200 kcal/wk = #w3a 1 . X 75u/wk

Improve VO2 max, myocardial VO2
Improve CV risk factors
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 Hospital based
e Centre based

Home based



BMJ RESEARCH

Home based versus centre based cardiac rehabilitation:
Cochrane systematic review and meta-analysis

Hasnain M Dalal, honorary clinical lecturer,' general practitioner,” Anna Zawada, senior analyst,” Kate Jolly,
senior lecturer in public health and epidemiology,” Tiffany Moxham, information specialist,> Rod S Taylor,
associate professor in health services research’

e 2010
e AMI, angina, HF, coronary revascularisation
e 12 studies (1938 participants)

 Most studies recruited patients with a low risk
e Mortality, morbidity, QoL, modifiable risk factor



Exercise capacity

Home based CR Centre based CR su'_"h"'
mean difference
Mean (SD) Total Mean (SD) Total (random 95% CI)
Arthur 2002%¢ 5.22 (2.1) 113 5.21 (2) 109 ——
Bell 19987 7.29 (2.81) 91 7.1(3.12) 91 ——
Carlson 2000 7.4 (1.5) 34 6.8 (1.7) 29 —
Dalal 2007** 9.66 (3.1) 60 7.68 (2.8) b —
Daskapan 2005 23.6 (7.4) 11 23.3 (6.8) 11 —_t
Gordon 2002 (community)*® 1.6 (2.2) 40 1.6 (2.1) 22 e
Gordon 2002 (supervised)®® 0.9 (1.9) 49 1.6 (2.1) 22 e
Jolly 2007% 391.3 (162.11) 191 407.4 (157.6) 179 —r
Kassaian 2000%° 8.9 (2.9) 60 12.4 (2.7) 65 —
Marchionni 2003%* 3650.67 (3957.23) 74 3509.33(3343.82) 79 ——
Miller 1984 (brief)*” 8 (1.5) 33 7.9 (1.3) 31 —r—
Miller 1984 (expanded)®” 7.9 (1.5) 33 8.9 (1.4) 30 e
Sparks 1993% 1900 (400) 10 1950 (150) 10 R
Wu 20067 22.9(3.6) 18 24.2 (4.4) 18 —
Total (95% CI) 817 740 -qT-
Test for heterogeneity: T=0.15, 3*=60.91, df=13, P<0.001, I*'=79% 2 1 0 1

Test for overall effect: z=0.91, P=0.36

Favours centre
based CR

Weight

2

Favours home
based CR

(%)

8.9
8.7
6.9
7.8
4.5
6.8
6.9
9.3
7.9
8.5
7.0
6.9
4.2
5.7

Standard
mean difference
(random 95% CI)

0.00 (-0.26 to 0.27)
0.06 (-0.23 to 0.35)
0.37 (-0.13 t0 0.87)
0.66 (0.26 to 1.06)
0.04 (-0.80 to 0.88)
0.00 (-0.52 t0 0.52)

-0.35 (-0.86 t0 0.15)
-0.10 (-0.30 t0 0.10)
-1.24 (-1.63 to -0.86)

0.04 (-0.28 to 0.36)
0.07 (-0.42 to 0.56)

-0.68 (-1.19to-0.17)
-0.16 (-1.04 t0 0.72)
-0.32 (-0.97 to 0.34)

100.0 -0.11(-0.35t00.13)

Fig 2 | Exercise capacity with home based and centre based cardiac rehabilitation (CR) at 3-12 months of follow-up



Centre based CR Home based CR

Mean (SD) Total Mean (SD) Tota

Bell 19987° 137.2(20.9) 63 136.3(20.9) 63
Carlson 2000* 137 (16) 32 125(18) 35
Dalal 2007%! 135.4 (22) 44 133.8(16.1) 60
Daskapan 2005** 142.7 (21.4) 11 140.9 (25.4) 11
Gordon 2002 (community)®®  -4.3(11.1) 22 -6.3(13.9) 45
Gordon 2002 (supervised)®® -4.3(11.1) 23 -5.2 (8.7) 52
Jolly 2007 % 132.18 (21.54) 232  133.55(18.37) 235
Kassaian 2000%° 113 (9) 65 120 (11) 60
Total (95% CI) 492 561

Test for heterogeneity: 1°=19.10, ¥°=23.01, df=7, P=0.002, I’=70%
Test for overall effect: z=0.29, P=0.77

Mean difference

l (random 95% Cl)

Weight Mean difference
(%) (random 95% CI)

11.8 0.90 (-6.40 to 8.20)

—— 10.7 12.00(3.861t020.14)

11.3  1.60(-6.07 to 9.27)

—m—

-20 -10 0

Favours centre
based CR

10

Y

3.3 1.80(-17.83to 21.43)
13.4 2.00(4.17t08.17)

15.0 0.90(-4.22106.02)

17.2  -1.37 (-5.00to 2.26)

17.4 -7.00(-10.54 to -3.46)
100.0 0.58 (-3.29 to 4.44)

20

rooushome  SBP

based CR

Fig 3| Systolic blood pressure with home based and centre based cardiac rehabilitation at 3-12 months of follow-up

Centre based CR Home based CR
Mean (SD) Total Mean(SD) Total

Bell 1998%° 5.2 (0.8) 61 5.9 (1.1) 60
Carlson 20007 4.71(0.83) 28 4.68 (0.78) 34
Dalal 2007%! 4.45(1.01) 44 4.6(1.12) 60

Gordon 2002 (community)*® -0.31(0.61) 22  -0.32(0.89) 45
Gordon 2002 (supervised)*® -0.31(0.61) 23  -0.29(0.78) 52

Jolly 2007 3.88(0.83) 233 3.99(09 232
Kassaian 2000%° 5.63(0.83) 65 5.58 (1.09) 60
Total (95% CI) 476 543

Test for heterogeneity: 1°=0.03, x’=13.33, df=6, P=0.04, I’=55%

Test for overall effect: Téltpéfllﬁc h O | eSte ro I

-2 -1

Mean difference

(random 95% CI)

+11+|+
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1

Weight Mean difference
(%) (random 95% CI)

13.7 -0.70 (-1.04 to-0.36)
11.5 0.03 (-0.37 t0 0.43)
11.2  -0.15(-0.56 t0 0.26)
12.9  0.01(-0.35t00.37)
14.3  -0.02 (-0.35t00.31)
22.7  -0.11(-0.27 to 0.05)
13.7  0.05(-0.291t00.39)
100.0 -0.13(-0.31t0 0.05)

2

Favours centre  Favours home

based CR

based CR

Fig 5| Total cholesterol (mmol/l) with home based and centre based cardiac rehabilitation at 3-12 months of follow-up



Centre based CR Home based CR

Mean difference Weight Mean difference
Mean(SD) Total Mean(SD) Total (Fixed 95% CI) (%6) (fixed 95% Cl)

Carlson 20007 2.87 (0.6) 27 2.98(0.67) 30 —— 22.8  -0.11 (-0.44 to0 0.22)

Gordon 2002 (community)*® -0.28(0.59) 22  -0.22(0.72) 45 23.6 -0.06 (-0.38 to 0.26)

Gordon 2002 (supervised)®® -0.28 (0.59) 23 0.3 (0.73) 52 I 25.4  0.02 (-0.29t0 0.33)

Kassaian 2000%° 3.31(0.7) 65 3.72 (0.96) 60 —=— 28.2 -0.41(-0.71t0-0.11)
Total (95% CI) 137 187 > 100.0 -0.15(-0.311t00.01)
Test for heterogeneity: y’=4.44, df=3, P=0.22, 1°=32% .2 A1 0 1 2

Test for overall effect: z=1.86, P=0.06
Favours centre Favours home

based CR based CR LDL_C

Fig 7| Low density lipoprotein cholesterol (mmol/l) with home based and centre based cardiac rehabilitation at 3-12 months of
follow-up

Centre basedCR Home based CR [ﬁi:lk;;;;ntl} Wag}hl (ﬁ:;k;;;“ﬂ}
Bell 1998”7 15/68 8/70 I-_— 10.3  1.93(0.88 t0 4.26)
Dalal 2007 10/44 15/60 —a 16.6  0.91 (0.45 to 1.83)
Gordon 2002 (community)*® 1/26 6/49 - . 5.5 0.31 (0.04 to 2.47)
Gordon 2002 (supervised)’® 1/26 454 . 3.4 0.52 (0.06 to 4.42)
Jolly 20072 45/262 49/263 64.1  0.92 (0.64to 1.33)
Total (95% CI) 72/426 82/496 t 100.0 0.98 (0.13to 1.31)

Test for heterogeneity: y°=4.48, df=4, P=0.34, I’=11% 0.05 0.2 1 5 10
Test for overall effect: z=0.16, P=0.88 -
! Favours centre Favours home m
based CR based CR S Okl ng

Fig 9| Relative risk of smoking with home based and centre based cardiac rehabilitation at 3-12 months of follow-up




Mortality

Risk ratio Weight Risk ratio
Centre based CR Home based CR (fixed 95% Cl) (%) (fixed 95% CI)
Bell 19987 12/152 7/99 —h— 64.5 1.12(0.46to 2.74)
Dalal 2007 4/60 1/44 . 8.8  2.93(0.34to 25.35)
Daskapan 2005 1/15 0/14 - 3.9  2.81(0.12to 63.83)
Jolly 200777 3/263 3/262 22.9  1.00(0.20to 4.89)
Total (95% CI} 20;’&90 11,"&19 #‘ 100.0 1.31 {0.65 to 2.66}
Test for hEtEngEnEil‘j’: 12=1.DD, df=3, P=0.80, |2=ﬂ°.-"'u 0.01 0.1 1 10 100
Test for overall effect: z=0.76, P=0.45
Favours centre Favours home
based CR based CR

Fig 10| Mortality with home based and centre based cardiac rehabilitation at 3-12 months of follow-up
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e Home and centre based forms of cardiac
rehabilitation seem to be equally effective in
improving clinical and HRQoL outcomes in
patients with a low risk

 The choice of participating in a more
traditional supervised centre based or home
based programme should reflect preference of
individual patient
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e OPD approach

* Exercise prescription
— without EST
— with EST

e Exercise undersupervision with telemetry
monitoring
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e Assess current functional status

* Detect complication or new problems affecting
exercise program

e Assess home exercise program
e Advice activity

e Risk factor modification

e Patient’s goal
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® Case ?, S/P, Post opﬁﬁ o , Risk for exercise, Underlying,

Medication, Investigation

Functional METs
] L class
® Cardiac rehabilitation phase I

' I >7

* 91592 11 I 5-6

o : ~a1n3 i 3-4
NY Functional class, dyspnea NA1N#H?

IV 1-2

® Chest pain
— angina (cardiac cause)
— non cardiac : WA, costochondritis, MFPs, GERD, pulmonary

o Yaymouq 1w 1ravr =2 mauna, 60unae (fatigue)



Characteristics of patients at high risk for exercise participation (any one or combination of
these findings places a patient at high risk)

® Presence of complex ventricular dysrhythmias during exercise testing or recovery

® Presence of angina or other significant symptoms (e.g., unusual shortness of breath, light-
headedness, or dizziness at low levels of exertion [<5 METSs] or during recovery)

® High level of silent ischemia (ST-segment depression =2 mm from baseline) during exercise
testing or recovery

® Presence of abnormal hemodynamics with exercise testing (i.e., chronotropic incompetence or
flat or decreasing systolic BP with increasing workloads) or recovery (1.e_, severe postexercise

hypotension)
NMonexercise Testing Findings

® Rest ejection fraction <40%

® History of cardiac arrest or sudden death

® Complex dysrhythmias at rest

® Complicated myocardial infarction or revascularization procedure

® Presence of congestive heart failure

® Presence of signs or symptoms of postevent/postprocedure ischemia

® Presence of clinical depression

ACSM 8thed




Safety of Monitoring Exercise for Early Hospital-

based Cardiac Rehabilitation

Chul Kim, M.D., Ph.D., Chang Jin Moon, M.D., Min Ho Lim, M.D.

Department of Rehabilitation Medicine, Sanggye Paik Hospital, Inje University College of Medicine, Seoul 139-707, Korea

Objective To survey the cardiovascular complications induced by cardiac monitoring exercise during 10 years of
our cardiac rehabilitation (CR) clinic and report on the safety of monitoring exercise training for early hospital-

based CR.

Table 2. Cardiovascular Events during Monitoring Exer-
cise

Table 4. Exercise Risk Stratifications* in Patient who De-
veloped Cardiovascular Events during Monitoring Exer-
cise

Sessions of exercise
Angina without ECG abnor- 17 (1/820 exercise hours)
mality
ECG abnormalities without 31 (1/449 exercise hours)
symptom

Angina with ECG abnormali- 12 (1/1,161 exercise hours)
ties

Abnormal hemodynamic
responses

10 (1/1,393 exercise hours)

Risk Sessions of exercise (%)
High 52 (75.5)
Intermediate 10(14.3)
Low 7(10.2)

ECG: Electrocardiogram

*Exercise Risk Stratification according to the guidelines
of AACVPR (American Association of Cardiovascular &
Pulmonary Rehabilitation), ACC (American College of
Cardiology), and AHA (American Heart Association)

arm

Annals of Rehabilitation Medicine
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® Case ?, S/P, Post opﬁﬁ o , Risk for exercise, Underlying,

Medication, Investigation

Functional METs
] L class
® Cardiac rehabilitation phase I

' I >7

* 91592 11 I 5-6

o : ~a1n3 i 3-4
NY Functional class, dyspnea NA1N#H?

IV 1-2

® Chest pain
— angina (cardiac cause)
— non cardiac : WA, costochondritis, MFPs, GERD, pulmonary

o Yaymouq 1w 1ravr =2 mauna, 60unae (fatigue)
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® Home exercise program (log book)
— Wlaawldsunsune lu

A = L A My o 1 Y
— MUe81N0E 15 : WULKA, deconditioning, N 131 19, WNHBUIDE,

CHF, arrhythmia, Lung ex COPD, Pleural effusion




Duration Distances Frequency Speed
(Mln) (m )

NAAUDY

o U A W N -

10-
15-
20-
25+

30

15
20
25
30

40

500
1,000
1,500
1,500

2,000

N N N NN

1-2

AUNE ]
AUNE ]
aune / 159

aune / 159

aune / 159



\A/n !

NOo varcico
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(mile/hr)
2 3
3 4
4 5
5 3

1 a1 =50cm.
1 mile =1.6 km
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Speed 2.7
km/hr
METs

3.9

3.6

3.3

2.9

2.5

2.3

ACSM 7" ed
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® BW, BMI, Waist circumference

® BP,HR A& pulse, Oxymetry ($7015215 U0 1M 11iion)

® Heart : ejection systolic murmur over aortic region - AS

® Lung : decreased BS, wheezing, rhonchi, crepitation, pericardial rub
® Tender point

® Surgical wound

® Shoulder ROM

® Extremities : VI, 17091 =2 Ad1 pulse, 1911 (DM), balance

® Cognitive



Contraindications

® Unstable angina

® Resting systolic BP (SBP) =200 mm Hg or resting diastolic BP (DBP) =110 mm Hg that
should be evaluated on a case-by-case basis

® Orthostatic BP drop of =220 mm Hg with symptoms

® Critical aortic stenosis (i.e., peak SBP gradient of =250 mm Hg with an aortic valve orifice

area of <0.75 :3rT|2

In an average-size adult)

® Acute systemic illness or fever

® Uncontrolled atrial or ventricular dysrhythmias

® Uncontrolled sinus tachycardia (=120 beats-min“”

® Uncompensated CHF

® Third-degree atrioventricular (AY) block without pacemaker

® Active pericarditis or myocarditis
th
® Recent embolism ACSM 8thed

® Thrombophlebitis

® Resting ST-segment depression or elevation (=2 mm)

® Uncontrolled diabetes mellitus (See Chapter 10 for additional information on exercise
prescription recommendations for individuals with diabetes mellitus.)

® Severe orthopedic conditions that would prohibit exercise

® Other metabolic conditions, such as acute thyroiditis, hypokalemia, hyperkalemia, or
hypovolemia.



e Medical problem : Heart, Lung, VV, orthopedic
e V/S:BT, BP, HR

e EKG angn : rate, arrhythmia, STT change(>2mm)
e Echo : critical AS?

e Lab :BS, K

All of these contraindication need to be treated

and controlled before starting exercise program
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* Smoking = Cessation
e BP - <140/90 mmHg

<130/80 mmHg if DM, CKD
e Lipid Mx = LDL-C <100 mg/dL

<70 mg/dL (very high risk = DM, Metabolic synd)

if TG >200 = non HDL-C (TC minus HDL) <130
Diabetic Mx = HbA1C <7%
e Weight Mx - BMI <25 kg/m?2

AUl —> Waist circumference (iliac crest)

BMI < 23 kg/m?2 Men <40 inch (102 cm)

WC <90 cm (M) Women < 35inch (88 cm)
<80cm (W)

AHA/ACC 2006
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Ianusdiulases exercise, activity
uzthnnstFuniseentndanefivanas

Risk factor modification = Secondary prevention

inaqw supervised exercise with continuous
telemetry monitoring (anuuaisauiu risk gilqe)



% Key variables to be considered
& Exercise prescription

e Risk stratification

e Exercise capacity

 Anginal threshold

e Cognitive and psychological impairment
e MSK limitation

 Premorbid activity level
e Personal fithess goal



oL, Exercise prescription without EST

e Uprising (Increment) over Resting HR
—+ 20 bpm
— Gradually step up of THR : 20 = 30 = 40
— Progression : Duration (>30 min =2 S Intensity)

— Adjust intensity (speed) by supervised exercise
with telemetry

e 20-35 bpm = moderate intensity
30-55 bpm =2 high intensity
e RPE<13



RAarac ([(RAata Darcroaivind Evartinn)
DUIH \IldltT FTiLTivCu LACTI LIVILIY
6 PMK RPE
7 Very, very light ¥
g o 7 = Tynlias
9 Very light 4 .
® 9O = IURURE
10 |
11 Fairly light * 11 = wilasiunanAandng
12 LANLAE
13 Somewhat hard A -
14 ¢ 12 = WUAYLIUNANNAN
15 Hard y . .
16 ® 13 = mu@ﬂﬂmﬂmm@umqmn
17 Very hard 4
18 ® 15 = [UURALNIN
19 Very, very hard

20



. Exercise prescription without EST

o |azavinAuAuen IR Lzl HR rising + RPE

* gauduanas uuzit HR rising + RPE

* RPE iy
[ Mo exertion at all
SRR 7 Extremely lght
8
9 Very light
10
1] Light
12
13 Somewhat hard
14
15 Hard {heavy)
16
17 Very hard
18
19 Extremely hard
20 Maximal exerton







1 mile =1500-2000 steps

 For health benefit 2
> 10,000 steps/day
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e Risk (for exercise) stratification
e Exercise prescription
e Evaluate functional capacity

— Setting vocational activity limit, advice activity
— Return to work
— Therapeutic assessment
* Diagnhosis
— Ischemia following event or procedure
— Exercise-induced arrhythmia
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 Low level submaximal
— 70% of predicted maximum HR
— peak HR of 120 beats/min
— peak MET level of 5
— before D/C can quantify functional activity tolerance

e Symptom-limited maximal
— 85% of predic

— Safely performed at 4 wk after CABG
— to complete risk factor stratification

I'J A :MIIM
U
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S

— before resumption of a physically demanding job (METs)
— Exercise prescription
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Contraindications to Exercise Stress Testing

Absolute

Acute myocardial infarction (within 2 days)

High-risk unstable angina

Uncontrolled cardiac arrhythmias causing symptoms of
hemodynamic compromise

Symptomatic severe aortic stenosis

Uncontrolled symptomatic congestive heart failure
Acute pulmonary embolus or pulmonary infarction
Acute myocarditis or pericarditis

Acute aortic dissection
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- Achieve target HR (85% of predicted maximum HR)
- Positive ischemia

Absolute

Drop in SBP of >10 mm Hg from baseline, despite an
increase in workload, with ischemia

Moderate to severe angina

Increasing nervous system symptoms (e.g., ataxia, dizzi-
ness, Or near-syncope)

Signs of poor perfusion (cyanosis or pallor)

Technical difficulties in monitoring electrocardiogram or

SBP

Subject’s desire to stop

Sustained VT

ST elevation >1.0 mm in leads without diagnostic (Q waves
(other than V1 or aVR)
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* ST depression >1mm from PR level (isoelectric
line) siaiilas 3 beat, 2 lead auldl
— Downsloping
— Horizontal or flat
— Upsloping
e ST elevation >1mm from ST level
— lulead #ldf Q luanisin
— lulead auuenwilaann aVR uaz V1

— 1suan transmural ischemia, wuslaganiznn EST
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Downsloping ST Upsloping ST Horizontal ST

The ] point occurs at the end of the QRS comples.
The ST segment begins at the | point and extends to a user defined interval

e
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Fig. 3 - The hyperacute phase of the myocardium infarction.
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Flal or dewn sloping deviabon
greates than or egqual
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FUNCTIONAL CUNICAL Q, COST METS BICYCLE METS
CLASS STATUS mikg/min ERGOMETER TREADMILL PROTOCOLS
BRUCE
BRUCE NAUGHTON
\watec1 | MODIFIED
TN Stages MPH 5159,55
- ag%GR MPH %GR
= FOR TOKG 60 22 B 0 22
e BOOY
o WEIGHT 5.5 20 55 70
‘[, o prmdrin
NORMAL 8 50 18 50 18
; 560 16 16
AND ; 525 15 15
[TT]
| w 490 14 500 - 14
é 455 . 42 6 | a2 .
o 420 12 1330 12
> 38 1 1200 2 min -
E 34 14 34 14 Stages
E ¥ 0 " 1050 MPH %GR 1a
T : 315 9 ; \ 7 g
o 2610 8 500 q
I 7580 2 ‘ 14.0
e 245 7 25 12 | 25 | 2 7
=3
600
L :z: ale - - 2 lgs 6
g E E 7S 5 199 17 i0 1.7 10 2 7.0 2
|3 :5: i h 300 - . 2 | as !
1] o 105 3 3
E 150 2 0
w 7o 2 1.7 0 1 " 2
i as | 1
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stage | Speed | Speed | Grade METs
mph | Km/hr %
1.7 2.7 10 3 4.5

2.5 4.0 12 6 7
3.4 5.4 14 9 10
4.2 6.7 16 12 13

v" Bruce protocol:
METS = (mph x 26.8) x [0.1+(grade x 0.018) + 3.5]
3.5

The most frequently used protocol
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e Age

e Reason for exercise test

 Protocol : BRUCE, modified BRUCE

e Total time, % MPHR, Max workload (METSs)
e Max HR, resting HR, Max BP

* RPP (DP) = HR x SBP

e Hemodynamic response, arrhythmia
e Reason for termination : positive ischemia?
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HR method

e % of maximum HR

— Moderate = 64-76% MHR (ACSM 8ted)
55-70% MHR (ACSM 7thed)

e Karvonen’s method (HR reserve)

— THR =resting HR + %Intensity (max HR-resting HR)
— Moderate = 40-60% HRR

filhe CR aasisuain light intensity rewawe

40-60% MHR, 20-40% HRR




Intensity Talk test %HRR | %maxHR | METs
VO2R

Light talk and 10-11
sing

Moderate Talk but 12-13
not sing

Hard Difficulty 14-16

(Vigorous) talking

20-40

40-60

60-84

<6

64-76

>76

3-6

>6

ACSM 8thed
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METs method
* % VO2 max (max METs from EST)

* %VO2R
— Moderate = 40-60% VO2max(VO2R)

02 consumption method

e % VO2 max (VO2 max (ml/kg/min) from gas

analysis during EST)
— Moderate = 40-60% VO2max
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If termination EST due to positive ischemia

* exercise not exceed
— Max HR - 10 bpm
— RPP -10%
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Downsloping ST Upsloping ST Horizontal ST

The ] point occurs at the end of the QRS comples.
The ST segment begins at the | point and extends to a user defined interval







(CAacop
oo
Resting HR =71 bpm
Maximal HR = 125 bpm

Maximal METs = 10.1
Negative for ischemia

asw THR # moderate intensity

— 40-60% HRR
— 64-76% MHR
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Resting HR =71 bpm
Maximal HR = 125 bpm

Maximal METs = 10.1
Negative for ischemia

asw THR # moderate intensity
— 40-60% HRR =92-103
— 64-76% MHR = 80-95



Exercise prescription
* Exercise intensity
— high risk 40-55% HRR  65-75% HR max
— moderate risk  55-70% HRR
— low risk 70-85% HRR

(Threshold : 40% VO2max, 60% HR max =2 training effect)

 Degree of supervision (Telemetry monitoring)
— high risk : 18-24 sessions (6-8wk)
— moderate risk :12-18 sessions (4-6wk)

ACSM 8thed

— low risk . 6-12 sessions (2-4wk)
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10 min callisthenic warm-up

20-60 min conditioning : continuous or intermittent
10 min cool-down that includes stretching

Training advance : Duration =2 Intensity

Initial 2-4METs = 1.7-2.0mph (2.7-3.2kph)
Progression 1-2 METs = 1-1.5 mph (1.6-2.4kph)

Tu 3 wauusn train ldiiu moderate intensity (brisk walk)

Avoid valsalva, heavy resistance, anaerobic



Treadmill

Elliptical
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The risk for arrhythmias and ischemia can be highest
during recovery after exercise training

Warm-up -2 prevent arrhythmia
Cool-down =2 prevent postexercise hypotension
subsequent myocardial ischemia and arrhythmia

Gentle muscle and joint stretching before and after
exercise = prevent postexercise soreness
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S ercise
® Start at Phase 2 : 1179 L‘ﬁémflﬂblﬁ}ﬁ”l aerobic exercise 1Jud?
— PCI : 4 wk (CARES-THAI)
— Post MI, CABG : 6 wk (CARES-THAI) /CABG : 8wk (AACVPR)

® (/I: Resting BP >160/100 mmHg, #9UaU8IA0N1500nMaInennailng,
EST =2 Ischemia, Capacity < 5 METs, LVEF < 0.35

] 9y
® 53AUAIT monitor BP, HR, EKG Telemetry 861911982759, RPE < 13
] 9 9J 9
a o (Y 9) Y} 1 Y}
o Sunnihmtindooda x 12-15 A59 239, 8-10M1, 2-3A59/wk
] 9 9 ¥ 9
=) o (Y] (Y] o (Y] 1 A 9 1
o yhmiinaseaz 0.5-2 ke tioausoentivinmuau laedaraaine

9 9
9) 1 Y] 1 1o 1 9 o Y
e dovlunauriielevisos (Valsalva) Tudwuy geulvivineleeenvuzaniiimiin
9
. 9 o Yy} .
(concentnc)uazma%mmmmmumuﬂm (eccentric)
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Functional capacity 5 METs

Normal hemodynamic response to exercise
Absent or stable angina pectoris

Stable, controlled resting HR, BP

Adequate level of physical fitness for daily
activity and occupational tasks
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Exercise undersupervision with
telemetry monitoring
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