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ACC/AHA Guideline in HF



Benefit of exercise in HF
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Keteyian SJ, Progress in CVD. 2011



심부전심부전환자의환자의운동운동능력능력평가평가
및및운동운동처방처방
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운동 전에 Telemetry 부착

운동 전 후에 인바디 혈압 혈당 측정운동 전,후에 인바디,혈압, 혈당 측정

복약 및 영양 상담Warming-up 복약 및 영양 상담Warming up

운동 교육/처방 및 상담Cool-down



신체신체 디자인디자인 검사검사 및및 디자인디자인 운동운동



증상제한운동부하검사(SL-CPX)

심부전 환자의 예후 증상 심부전 환자의 예후, 증상, 
운동의 안정성 평가

위험군 분류 운동 처방 위험군 분류,운동 처방
 약물 복용 상태에서 검사

Bruce Ramp Protocol (연세대)
 0.1 km/hr/20 sec
 0.2% grade/20 sec
 1 1 METs/100 sec1.1 METs/100 sec



CPX data in Severance (CHF)CPX data in Severance (CHF)

N : 125

Ischemic
49%(61)

Non-
Ischemic 49%(61)Ischemic
51%(64)

Ischemic Non-IschemicIschemic Non-Ischemic
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Medications
Anti-diabetic agents

Medications

Diuretics

coumadin

Anti-diabetic agents

Lipid lowering …

Anti-platelet agents

CCBs

Digoxin

Nitrates

ACEIs(--pril)

ARBs

CCBs
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Reason for stopReason for stop
Others 1.6% (2)

E t d BP

Test end

Others

0 8% (1)

6 .4% (8)

1.6% (2)

ST depression

Exaggerated BP …

2.4% (3)

0.8% (1)

Dyspnea

Arrhythmia

56%(70)

1.6% (2)

Chest pain or …

Dizziness

2.4% (3)

4%(5)

Fatigue

Leg discomfort

6.4%(8)

18.4% (23)



CR Program in CHFg
항목 최초검사 1개월 2개월 3개월 Follow up

하지 근력 검사 하지 근력 검사
하지 근력

하지 근력 검사
- Quadriceps
- Hamstring 

하지근력운동
(Leg press)

저강도 인터벌 2주마다 시간 및 강도 재설정
하지 근력 검사
- Quadriceps
- Hamstring 

심장재활운동프로그램
유산소운동

체성분 검사
(1개월마다) 
- 근육양
- 체지방량
내장지방

고정식자전거 저강도 인터벌 2주마다 시간 및 강도 재설정
체성분 검사
(1개월마다) 
- 근육양
- 체지방량
내장지방유산소운동

능력
- 내장지방

운동부하검사
-VO2peak
LT

- 내장지방

운동부하 검사
-VO2peak
LT

트레드밀

평지 걷기
5~20분

경사 걷기 20분~40분

2주마다 경사 재설정

프로그램 참여 형태

- LT
- HR, BP

- LT
- HR, BP

1. 운동처방 : 퇴원 전 운동부하검사 및 운동 상담 -> 3개월 프로그램 참여 결정
2. 주 3회 3개월 심장재활 프로그램 참여
3. 목표심박수는 LT로 설정
4. 점증부하 원칙에 의거하여 2주마다 운동 강도 재설정 1개월 까지는 시간 증가, 2개월 부터는 강도 증가점증부하 원칙에 의거하여 주마다 운동 강 재설정 개월 까지는 시간 증가, 개월 부터는 강 증가
5. 1개월 마다 체성분검사 시행
6. 3개월 참여시 수료식 (수료증 발급)



Case # 1 M/50Case # 1, M/50

## B i f H## Brief Hx.
 HTN(+), DM(+) ( ), ( )
 AMI ('98), CAOD(3-VD) s/p CABG
 Unstable angina, s/p redo-CABG (2010.06.08)Unstable angina, s/p redo CABG (2010.06.08)
 Smoking(-) 
 Enjoy sports : active tennis player Enjoy sports : active tennis player



Case # 1 M/50Case # 1 M/50



Case # 1 M/50Case # 1, M/50

Progression

Sudden cardiac death during playing tennis (single) (2011.11.10)
 s/p CPR  Expired.



Case # 2 F/61
## B i f H

Case # 2, F/61
## Brief Hx.
 s/p RF ablation d/t AVRT (2005) p ( )
 s/p Mastectomy, Lt. d/t Lt. Breast ca. (2009)
 Unstable angina, CAOD(3-VD) s/p PCI at p-mLAD,Unstable angina, CAOD(3 VD) s/p PCI at p mLAD, 

dRCA (2006.12.14)
 Unstable angina CAOD(3-VD) Unstable angina, CAOD(3 VD)

s/p CABG (2011,11,17)



Case # 2, F/61Case # 2, F/61



Case # 2 F/61Case # 2, F/61
<기본정보>
CABG 후 2011.11.23 ~ 25 입원시심장재활하신분으로외래프로그
램참여하기로함램참여하기로함. 
LVEF : 49%
EKG : No complex PVC’s
치료(수술)후목표신체활동 산보치료(수술) 후목표신체활동 : 산보

<외래운동>외래운동   
☞ Telemetry monitoring 트랙보행운동
☞공압식 Leg press 30 watt 30 reps X 15 sets (20분인터벌)
☞고정식자전거 30 tt 60 20 i 실시☞고정식자전거 30 watt, 60rpm, 20 min 실시
☞트레드밀 3.0 km/h x 10 % 경사 x 20 min 
☞운동중 HR, BP, EKG, 산소포화도등정상반응보임, , ,



Case # 2 F/61
CABG 후 3개월심장재활프로그램(3회/주)시행함. 

Case # 2, F/61
( )

12월 15일 03월 16일
Extensor(Quadriceps) 124.3 N 195.9 N
Flexor(Hamstring) 50.9 N 66.7 N

최대산소섭취량 14 86 ml/kg/min 29 19 ml/kg/min최대산소섭취량 14.86 ml/kg/min 29.19 ml/kg/min
RER 1.0 1.33
VE/VCO2 42.2 32

내장지방 120.9 cm2 103.7 cm2

체지방량 27 5 kg 26 kg체지방량 27.5 kg 26 kg
근육량 18.1 kg 19.6 kg
기초대사량 1113 kcal 1169 kcal



Congratulation !!Congratulation !!



Exercise capacity improvement after 
exercise program completion : a strongexercise program completion : a strong 

prognostic factor

Tabet J-Y, et al. Circ Heart Fail. 2008,



심부전환자에서운동은안전한가?심부전환자에서운동은안전한가?

Safety Issue ?



Meta-analysis of 81 studies 
in patients with HFin patients with HF

Safe !Safe !
No exerciseNo exercise--related deaths wererelated deaths were

Safe !Safe !
No exerciseNo exercise--related deaths were related deaths were 
reported in pts during more than reported in pts during more than p p gp p g
60,000 patient60,000 patient--hours of exercisehours of exercise

training, comparing favorable with training, comparing favorable with 
exercise in normal and cardiac ptsexercise in normal and cardiac ptsexercise in normal and cardiac pts.exercise in normal and cardiac pts.

Smart N, Marwick H. Am J Med.2004:116:693Smart N, Marwick H. Am J Med.2004:116:693--706706,,



Cochrane systematic review and 
meta analysismeta-analysis 

Davies EJ, et al. Euro J Heart Fail.2010:12:706Davies EJ, et al. Euro J Heart Fail.2010:12:706--715715



Contraindications to Exercise Contraindications to Exercise 
Training in CHFTraining in CHFTraining in CHFTraining in CHF



EECPEECP
(Enhanced External Counter Pulsation)





Exercise Training in CHFExercise Training in CHF

SafeSafe
 Improve health statusImprove health status
 Improve exercise capacityImprove exercise capacity

Helps attenuate abnormalHelps attenuate abnormal pathophysiologypathophysiologyHelps attenuate abnormal Helps attenuate abnormal pathophysiologypathophysiology
Yields a modest reduction in clinical eventsYields a modest reduction in clinical eventsYields a modest reduction in clinical eventsYields a modest reduction in clinical events
Depends on longDepends on long--term adherenceterm adherence
Should be individualizedShould be individualized



Diet Education in CHFDiet Education in CHF
Sodium Intake

4 8784,878mg



Medication Adherence in CHFMedication Adherence in CHF



Cardiac Rehabilitation in CHFCardiac Rehabilitation in CHF
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Cardiac Rehabilitation in CHFCardiac Rehabilitation in CHF

A long way to go ………..

Appreciate your attention ^^


