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Table 3. Updates to Section 4.3.1. Patients With Reduced Left Ventricular Ejection Fraction

2005 Guideline Recommendations

2009 Focused Update Recommendations

4.3.1. Patients With Reg |I=H:I| africular Ejection Fraction

Measures listed as Class | recommendations for patients in
stages A and B are also appropriate for patients in Stage
C. {levels of Evidence: A, B, and C as appropriaig)

Diwretics and salt restriction are indicated in patients with
current or prior symptoms of HF and reduced LVEF who
have evidence ol

1. Mez®n » 5 Class | recommendations for
patients in stages A and B are also appropriate for
patients in Stage C. {Levels of Evidence: A, B, and C
as appropriate)

. Diuretics and salt restriction are indicated in patients
with current or prior symptoms of HF and reduced

2005 recommendation remains
current in 2009 update.

2005 recommendation remains
current in 2009 update.

e A CC/AHA Guideline in HF Eem

for all patients w
TEAUCEH LVEF, Ulmur wresamnars srrmansens gumese samnss 1 nasrr
in the full-text guidelines). (Lewel of Evidence: Al

Beta blockers (using 1 of the 3 proven to reduce mortality,
i.e., bisoprolol, carvedilol, and sustained release
metoprolol succinate) are recommended for all stable
patients with current or prior symptoms of HF and
reduced LVEF, unless confraindicated (see text, Table 3
in the full-text guidelines). (Lewel of Evidence: Al

Angiotensin Il receptor blockers approved for the
treatment of HF (see Table 3) are recommended in
patients with current or prior symptoms of HF and
reduced LVEF who are ACE inhibitor-intolerant (see
text for information regarding patients with
angioedema). ({Level of Evidence: A

Drugs known to adversely affect the clinical status of
patients with current or prior symptoms of HF and
reduced LVEF should be avoided or withdrawn whenever
possible (e.g., nonsteroidal anti-inflammiatory drugs. most
antiarrhythmic drugs, and most calcium channel blocking
drugs; see text). Lewvel of Evidence: B)

IR A B I A e W el

D:untramdlu.ated (see text, Table 3 in the full-text
guidelines).**=* {Lovel of Evidence: A)

. Beta blockers (using 1 of the 3 proven fo reduce
miortality, i.e., bisoprolol. carvedilol, and sustained release
metoprolol succinate) are recommended for all stable
patients with current or prior symptoms of HF and
reduced LVEF, unless confraindicated (see text. Table 3
in the full-text guidelines).®-2 ([Level of Evdance: 4)

. Angiotensin Il receptor blockers (see Table 3 in the
full-text quidelines) are recommended in patients with
current or prior symptoms of HF and reduced LVEF
who are ACE inhibitor-intolerant (see text for
information regarding patients with angioedema). ™82
{Level of Evidence: A)

. Drugs known to adversely affect the clinical status of
patients with current or prior symptoms of HF and
reduced LVEF should be avoided or withdrawn whenever
possible (e.g., nonsteroidal anti-imflammatory drugs, most
antiarriythmic drugs, and most calcium channel blocking
drugs; see texd).® - (Level of Evidence: B)

it in 2009 update.

2005 recommendation remains
current in 2009 update.

2005 recommendation remains
current but fext modified o
gliminate specific agents
tested.

2005 recommendation remains
current in 2009 update.

Maximal exercise testing with or without measurement of
respiratory gas exchange is recommended to facilitate
prescription of an appropriate exercise program for
patients with HF. (Level of Evidence: C)

Exercise training is beneficial as an adjunctive approach fo
improve clinical stafus in ambulatory patients with
current or prior symptoms of HF and reduced LVEF.
{Level of Bvidence: B)
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. Exercise training is beneficial as an adjunctive
approach to improve clinical status in ambulatory
patients with cuwrment or prior symptoms of HF and
reduced LVEF.2=-500 T oyl of Bvidence: B)
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2005 recommendation no
longer current. See 2009
Class lla No. 2
recommendation below.

2005 recommendation remains
current in 2009 update.




Benefit of exercise in HF

T

LV dysfunction

Vascular injuries ).\ NH stimulation
Heart failure

- ¥ Arterial resistence T - TRAA

- Endothelial dysfunction | : 12:‘1’2
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Myopathy Ventilatory injuries

- Fat infiltration l - | Respiratory efficiency
- { Oxidative muscle metabolism - T VENCO?Z slope
fiver llo > fiber | |
| oxidative capacity

-+ Muscular mass f - 1 Dead space I

SEVERANCE CARDIOYASCULAR. HOSPITAL YONSH UNIVERSITY COLLEGE OF MEDICINE




Cardiac Peripheral / Skeletal
adaptation Neurohormonal muscle
adaptation adaptation

¥

Improved Exercise Tolerance (peak VO,)

Keteyian SJ, Progress in CVD. 2011
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Telemetry

Warming-uD
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Bruce Ramp Protocol (
— 0.1 km/hr/20 sec
— 0.2% grade/20 sec
— 1.1 METs/100 sec

(SL-CPX)

he Bo
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Least effort
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Non-
Ischemic
51%(64)

B |schemic ™ Non-Ischemic
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Gender

Female
9%(24)

Male
81%(101)

Age (years)
BN 8 8 3

o
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Female Overall
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Anti-diabetic agents
coumadin

Diuretics

Anti-platelet agents

Lipid lowering...

ACElIls(--pril)

Beta-Blockers

60 70

Number of patients
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Others 1.6% (2)
Test end 6 .4% (8)

Exaggerated BP... 0.8% (1)

ST depression 2.4% (3)

Arrhythmia 1.6% (2)

Dyspnea

56%(70)

Dizziness 4%(5)

Chest pain or... 2.4% (3)

Leg discomfort 18.4% (23)

Fatigue 6.4%(8)
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CR Program in CHF

Follow up

- Quadriceps - Quadriceps
- Hamstring (Leg press) - Hamstring

-VO2peak
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Case # 1, M/50

y 1vVis

" ## Brief Hx. A
e HTN(+), DM(+)
AMI ('98), CAOD(3-VD) s/p CABG
Unstable angina, s/p redo-CABG (2010.06.08)

Smoking(-)
Enjoy sports : active tennis player /
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52 (Bruce Ramp protocol)+
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Progression

Sudden cardiac death during playing tennis (single) (2011.11.10)
=> s/p CPR = Expired.
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(## Brief Hx.

s/p RF ablation d/t AVRT (2005)
s/p Mastectomy, Lt. d/t Lt. Breast ca. (2009)

dRCA (2006.12.14)
Unstable angina, CAOD(3-VD)
\ s/p CABG (2011,11,17)

Unstable angina, CAOD(3-VD) s/p PCI at p-mLAD,

v
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VE/VCO2
{V-slope)

/ 29METs

4.1 MET
ST deprassions
14.86ml/kg/mind
4.2 METs

1240

: 16-1%km
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(6~10Mets)
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< >
CABG 2011.11.23 ~ 25

LVEF : 49%
EKG : No complex PVC’s

()

< >
Telemetry monitoring
Leg press 30 watt 30 reps X 15 sets (20
30 watt, 60rpm, 20 min
3.0 km/h x 10 % X 20 min
HR, BP, EKG,
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CABG 3

03 16

Extensor(Quadriceps)
Flexor(Hamstring)

RER
VE/VCO2

14.86 ml/kg/min
1.0
42.2

120.9 cm?
27.5 kg
18.1 kg
1113 kcal

1959 N
66.7 N

29.19 ml/kg/min
1.33
32

103.7 cm?
26 kg
19.6 kg
1169 kcal
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3 CV evenls (4%)

24 CV everts (436)

RR =82, P<0.0001

@
E 0B
i

e
T

Delta % of pradicted PYO2 < 6%
=== Delta % of predicted PVO2 = 6%

8 12

Ay ? . Tabet J-Y, et al. Circ Heart Fail. 2008
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Meta-analysis of 81 studies
in patients with HF

Safe !

" No exercise-related deaths were )
reported in pts during more than

60,000 patient-hours of exercise

training, comparing favorable with
\_ exercise in normal and cardiac pts. /

Smart N, Marwick H. Am J Med.2004:116:693-706
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Cochrane

Titles identified from
electronic bibliographies and

screened for retneval
n=1156]

]

Excluded
n=1149%

RCTs included from
onginal Cochrane
review

n=4

Potentially approprate ful
publications retrieved for
full evaluation

n=63

Total RCTS included
Teview
n=19
(n=23 publications)

Excluded
Follow up <6- months, n= 19
[nappropriate outcomes, n=2]
Inappropiate population, n=3
Review article, n=0
Protocol only, n=1
(total=30)
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nstudies Number of Statistical method

patients

All-cause mortality
<12-month folow-up 13
>12-monthfollow-up 4 38
All hospital admissions
<12-monthfollow-up 8 69
>12-month folow-up 4 2638
Hospital admission due to heart falure
<12-month folow-up 7 369
HRQoL
MLWHE 100

Al scales 1

Relative risk (fixed effects)
Relative risk (fixed effects)

Relative risk (fixed effects)
Relative risk (fixed effects)

Relative risk (fixed effects)

Weighted mean difference
(random effects)

Standardized mezn difference
(random effects)

Effect estimate, mean

(95% Cl)

103 (070-1.53)
091 (0.78-1.06)

0.79 (058-1.07)
0.96 (090-1.02)

072 (052-099)

Statistical heterogeneity,
I* and P-value

0%, 09
41%,017

0%, 054
37%,019

16%, 0.31

=1033 (-1589to -4.77) 715 0.004

-063 (-08t0 -037)

7%, <0.0001

Davies EJ, et al. Euro J Heart Fail.2010:12:706-715
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Contraindications to Exercise
Trarn
11 Qi
American Association/American College of Cardiology stage D heart
tfailure with New York Heart Association class IV symptoms
Uncontrolled metabolic disorders

Adtrial fibrillation with poorly controlled or uncontrolled ventricular
response

Complex arrhythmia at rest; arrhythmias that increase in severity with
exercise

Moderate to severe aortic stenosis

Forced expiratory volume <1 1

Significant ischemia at <=2 metabolic equivalents (METSs)

Third-degree heart block without pacemaker

A pre-existing co-morbidity that prevents exercise participation.

Signs of acute cardiac decompensation such as =>1.8 kg increase in
body mass or worsening dyspnea over previous 1-3 days
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EECP

(Enhanced External Counter Pulsation)
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Exercise Training in CHF

m Safe

m Improve health status

mImprove exercise capacity

m Helps attenuate abnormal pathophysiology
m Yields a modest reduction in clinical events
m Depends on long-term adherence

m Should be individualized
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Diet Education in CHF
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(The link between the ART Sodium Diet and Health Qutcomes in Heart Failure)
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Medication Adherence in CHF

Factors Affecting Medication Adherence and
Anticoagulation Control in Korean Patients
Taking Warfarin
4 aan
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Cardiac Rehabilitation in CHF
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Certificated
Clinical Exercise Specialist

SEVERANCE CARDIOVASCULAR HOSPITAL @ YONSH UNIVERSITY COLLEGE OF MEDKCINE




Cardiac Rehabilitation in CHF

Appreciate your attention
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