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Definition of Chronic Heart Definition of Chronic Heart Definition of Chronic Heart Definition of Chronic Heart 
FailureFailureFailureFailure

CHF is a Clinical Syndrome with the Following Features:CHF is a Clinical Syndrome with the Following Features:

Symptoms typical of heart failure (shortness of breath at 
rest or during exertion, and/or fatigue)
Symptoms typical of heart failure (shortness of breath at 
rest or during exertion, and/or fatigue)

Signs typical of heart failure (fluid retention such as 
pulmonary congestion or ankle swelling)
Signs typical of heart failure (fluid retention such as 
pulmonary congestion or ankle swelling)pulmonary congestion or ankle swelling)pulmonary congestion or ankle swelling)

Objective evidence of a structural or functionalObjective evidence of a structural or functionalObjective evidence of a structural or functional 
abnormality of the heart at rest (cardiomegaly, third heart 
sound, etc)

Objective evidence of a structural or functional 
abnormality of the heart at rest (cardiomegaly, third heart 
sound, etc)

European Society of Cardiology (ESC) Guidelines 2008. Eur Heart J 2008;29:23882442



Epidemiology  and Prevalence Epidemiology  and Prevalence Epidemiology  and Prevalence Epidemiology  and Prevalence p gyp gy
of Chronic Heart Failureof Chronic Heart Failure

p gyp gy
of Chronic Heart Failureof Chronic Heart Failure

Overall Prevalence: 2–3%
Prevalence in 70–80-year-olds:10–20%
Overall Prevalence: 2–3%
Prevalence in 70–80-year-olds:10–20%yy

Mean Age of HF More Common ing
Patients

75

More Common in

Eld l• 75 years • Elderly
• Females
• HypertensivesHypertensives
• Diabetics

ESC Guidelines 2008. Eur Heart J 2008;29:23882442 



Morbidity and Morbidity and Mortality of Mortality of Morbidity and Morbidity and Mortality of Mortality of yy yy
Chronic Heart FailureChronic Heart Failure

yy yy
Chronic Heart FailureChronic Heart Failure

MorbidityMorbidityMorbidityMorbidity MortalityMortalityMortalityMortality
5% of all acute 
hospital 

MorbidityMorbidityMorbidityMorbidity

50% at 4 years

MortalityMortalityMortalityMortality

admissions

40% d itt d
10% of patients 
occupying 

40% admitted 
have died or 
have been 
readmitted tohospital beds readmitted to 
hospital within       
1 year

ESC Guidelines 2008. Eur Heart J 2008;29:23882442 



Heart Failure Incidence: a Large Problem Heart Failure Incidence: a Large Problem Heart Failure Incidence: a Large Problem Heart Failure Incidence: a Large Problem 
in the Elderly (Framingham Study)in the Elderly (Framingham Study)in the Elderly (Framingham Study)in the Elderly (Framingham Study)



HF is more increasing diagnosisHF is more increasing diagnosisHF is more increasing diagnosisHF is more increasing diagnosisg gg g
Hospital discharges for HF by age: 1990 vs. 2000Hospital discharges for HF by age: 1990 vs. 2000

g gg g
Hospital discharges for HF by age: 1990 vs. 2000Hospital discharges for HF by age: 1990 vs. 2000



Epidemiology of Heart Failure Epidemiology of Heart Failure 
i th USi th US

Epidemiology of Heart Failure Epidemiology of Heart Failure 
i th USi th USin the USin the USin the USin the US
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•• More deaths from heart More deaths from heart 
failure than from all formsfailure than from all forms

•• More deaths from heart More deaths from heart 
failure than from all formsfailure than from all forms
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•• 4.7 million symptomatic 4.7 million symptomatic 
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*Rich M. J Am Geriatric Soc. 1997;45:968–974.
American Heart Association. 2001 Heart and Stroke Statistical Update. 2000. 



Eth i diff f h t f ilEth i diff f h t f ilEthnic differences of heart failureEthnic differences of heart failure

• In the United States, In the United States, AfricanAfrican--American menAmerican men
have been reported as having a 33% greaterhave been reported as having a 33% greaterhave been reported as having a 33% greater have been reported as having a 33% greater 
risk of being admitted to hospital for heart risk of being admitted to hospital for heart 
failure than white men; the risk forfailure than white men; the risk for black womenblack womenfailure than white men; the risk for failure than white men; the risk for black women black women 
was 50%.was 50%.

•• In the United States mortality from heart failure In the United States mortality from heart failure 
at age <65 years has been reported as being upat age <65 years has been reported as being upat age 65 years has been reported as being up at age 65 years has been reported as being up 
to 2.5to 2.5--fold higher in fold higher in black patients black patients than in white than in white 
patients.patients.patients.patients.



Natural History of Chronic and Acute Natural History of Chronic and Acute 
Heart FailureHeart Failure

Natural History of Chronic and Acute Natural History of Chronic and Acute 
Heart FailureHeart FailureHeart FailureHeart FailureHeart FailureHeart Failure

Normal heartNormal heart Chronic heart failureChronic heart failure DeathDeath
5 million in the US5 million in the US

10 million in Europe10 million in Europe
Initial Initial 

myocardial myocardial 
injuryinjuryinjuryinjury

Precipitating factorsPrecipitating factors
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First ADHF episode:First ADHF episode:
Pulmonary edemaPulmonary edema

ER admissionER admissionH
ea

rt
 V

ia
b

H
ea

rt
 V

ia
b

ER admissionER admissionHH

Later ADHF episodesLater ADHF episodes::
Rescue therapyRescue therapy
ICU admissionICU admission

Initial phaseInitial phase Last yearLast year
GheorghiadeGheorghiade M. Am J M. Am J CardiolCardiol. 2005;96(. 2005;96(supplsuppl 6A):16A):1--4G.4G.



Hospitalization: The Hospitalization: The Major Factor Major Factor 
i H t F il C t i th USi H t F il C t i th US

Hospitalization: The Hospitalization: The Major Factor Major Factor 
i H t F il C t i th USi H t F il C t i th USin Heart Failure Costs in the USin Heart Failure Costs in the USin Heart Failure Costs in the USin Heart Failure Costs in the US



A public health crisis: Heart failure A public health crisis: Heart failure 
hospitalizations have tripled in 25 yearshospitalizations have tripled in 25 years



Causes of HF in Western WorldCauses of HF in Western World

F b i l i fF b i l i fFor a substantial proportion of For a substantial proportion of 
patients causespatients causes areare::patients, causes patients, causes areare::

1.1. Coronary artery diseaseCoronary artery disease
22 HypertensionHypertension2.2. HypertensionHypertension
3.3. Dilated Dilated cardiomyopathycardiomyopathy



The Causes of Heart Failure in The Causes of Heart Failure in 
KOREAKOREA

Korean Circulation J 2005 



The Changes of Heart Failure The Changes of Heart Failure 
ThTh

The Changes of Heart Failure The Changes of Heart Failure 
ThTh

NonNon--pharmacologic:pharmacologic:
B d t i ti it fl idB d t i ti it fl id t i tit i ti

TherapyTherapyTherapyTherapy

prepre--1980s1980s
Bed rest; inactivity; fluid Bed rest; inactivity; fluid restriction; restriction; 
digitalis, diureticsdigitalis, diuretics

Ph l iPh l i H d iH d i

1980s1980s
Pharmacologic: Pharmacologic: HemodynamicHemodynamic
Digitalis; diuretics; vasodilators; Digitalis; diuretics; vasodilators; inotropesinotropes

1990s1990s
Pharmacologic: Pharmacologic: NeurohormonalNeurohormonal
Digitalis; diuretics; Digitalis; diuretics; neurohormonalneurohormonal

2000s2000s

g ; ;g ; ;
interventionsinterventions

Device:Device:2000s2000s

2010s2010s

Device: Device: 
CRT; ICDs; LVADs; others?CRT; ICDs; LVADs; others?

Cellular/Genetic:Cellular/Genetic:2010s2010s Cellular/Genetic: Cellular/Genetic: 
Gene therapies; cell implantation/ regeneration; Gene therapies; cell implantation/ regeneration; 
xenotransplantationxenotransplantation





Development of NeurohormonalDevelopment of Neurohormonal
Antagonists in Treatment of CHF Antagonists in Treatment of CHF 
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Pharmacological Therapy Pharmacological Therapy 
Classes of DrugsClasses of Drugs

AngiotensinAngiotensin--converting Enzyme (ACE) inhibitorsconverting Enzyme (ACE) inhibitorsAngiotensinAngiotensin--converting Enzyme (ACE) inhibitorsconverting Enzyme (ACE) inhibitors

ββ--blockersblockersββ--blockersblockersββ blockersblockersββ blockersblockers

Aldosterone antagonistsAldosterone antagonistsAldosterone antagonistsAldosterone antagonists

Angiotensin Receptor Blockers (ARBs)Angiotensin Receptor Blockers (ARBs)Angiotensin Receptor Blockers (ARBs)Angiotensin Receptor Blockers (ARBs)

Hydralazine and isosorbide dinitrate (HHydralazine and isosorbide dinitrate (H--ISDN)ISDN)Hydralazine and isosorbide dinitrate (HHydralazine and isosorbide dinitrate (H--ISDN)ISDN)

DigoxinDigoxinDigoxinDigoxingggg

DiureticsDiureticsDiureticsDiuretics

ESC Guidelines 2008. Eur Heart J 2008;29:23882442 



Pharmacological TherapyPharmacological TherapyPharmacological TherapyPharmacological Therapy
Diuretic + ACE-inhibitor (or 

ARB) β bl k)
Titrate to clinical stability β-blocker

PersistenceYesYes NoPersistence 
of signs and 
symptoms?

Add aldosterone
antagonist or ARB

Persistence of 
Symptoms?

YesYes NoNo
LVEF 
<35%
LVEF 
<35%

QRS >120 QRS >120 
ms?

No YesYes NoNo

YesYes

Consider CRT-P 
Consider digoxin, 
H ISDN LVAD Consider No further treatment 

i di t dor CRT-D
H-ISDN, LVAD, 
transplantation ICD indicated

ESC Guidelines 2008. ESC Guidelines 2008. EurEur Heart J 2008;29:2388Heart J 2008;29:23882442 2442 



Poor Heart Failure SelfPoor Heart Failure Self--CareCarePoor Heart Failure SelfPoor Heart Failure Self--CareCarePoor Heart Failure SelfPoor Heart Failure Self--CareCarePoor Heart Failure SelfPoor Heart Failure Self--CareCare

Circulation. 2008;118:S_769



Heart failure study finds more diastolic Heart failure study finds more diastolic 
cases in older patients cases in older patients 

•• Failure of relaxationFailure of relaxation
•• In community studies ~ 50% of older patientsIn community studies ~ 50% of older patients•• In community studies ~ 50% of older patients In community studies ~ 50% of older patients 

with heart failure have preserved ejection with heart failure have preserved ejection 
fractionfractionfractionfraction

•• The incidence increases with ageThe incidence increases with age
H t iH t i––HypertensionHypertension

––DiabetesDiabetes
–– In womenIn women



Pharmacological Therapy Pharmacological Therapy Pharmacological Therapy Pharmacological Therapy 
Patients with Preserved LVEFPatients with Preserved LVEFPatients with Preserved LVEFPatients with Preserved LVEF

No Convincing Reduction in Morbidity and MortalityNo Convincing Reduction in Morbidity and MortalityNo Convincing Reduction in Morbidity and MortalityNo Convincing Reduction in Morbidity and Mortality
•• Diuretics used to control sodium and water retention, and relieve Diuretics used to control sodium and water retention, and relieve ,,

breathlessness and edemabreathlessness and edema
•• Adequate treatment of hypertension and myocardial ischemia is importantAdequate treatment of hypertension and myocardial ischemia is important
•• Control of ventricular rate in atrial fibrillation also importantControl of ventricular rate in atrial fibrillation also important

CHARMCHARM--Preserved TrialPreserved TrialCHARMCHARM--Preserved TrialPreserved Trial
•• No significant reduction in primary composite endpoint (adjudicated CVNo significant reduction in primary composite endpoint (adjudicated CVNo significant reduction in primary composite endpoint (adjudicated CV No significant reduction in primary composite endpoint (adjudicated CV 

death or admission with HF)death or admission with HF)
•• Significant reduction in investigatorSignificant reduction in investigator--reported admissions for HFreported admissions for HF

PEPPEP CHFCHFPEPPEP CHFCHFPEPPEP--CHFCHFPEPPEP--CHFCHF
•• No reduction in primary composite endNo reduction in primary composite end--point over total trial durationpoint over total trial duration
•• Significant reduction in CV death and HF hospitalizations after 1 yearSignificant reduction in CV death and HF hospitalizations after 1 yearSignificant reduction in CV death and HF hospitalizations after 1 yearSignificant reduction in CV death and HF hospitalizations after 1 year

ESC Guidelines 2008. Eur Heart J 2008;29:23882442 



Prescribing of Heart Failure Drug Prescribing of Heart Failure Drug 
Therapies in Clinical PracticeTherapies in Clinical Practice

EURO-HF (n=11016)

IMPROVEMENT (n=11062)IMPROVEMENT (n=11062)

Di ti ACE B t Di i S i ARBDiuretics ACE 
inhibitors

Beta-
blockers

Digoxin Spirono-
lactone

ARBs



Mahler Results: angiotensin-converting enzyme
(ACE) i hibit b t bl k i l t K l

Mahler Results: angiotensin-converting enzyme
(ACE) i hibit b t bl k i l t K l(ACE)-inhibitors, beta-blockers, spironolactone – Kaplan 

Meier Estimates for Cardiovascular Hospitalization
(ACE)-inhibitors, beta-blockers, spironolactone – Kaplan 

Meier Estimates for Cardiovascular Hospitalization

European Heart Journal (2005) 26, 1653–1659



Reasons for not prescribing a betaReasons for not prescribing a beta--blockerblocker
SS

Reasons for not prescribing a betaReasons for not prescribing a beta--blockerblocker
SSIn The Euro HF Survey programIn The Euro HF Survey program

Analysis of reasons for prescriptionAnalysis of reasons for prescription
In The Euro HF Survey programIn The Euro HF Survey program

Analysis of reasons for prescriptionAnalysis of reasons for prescriptiony p py p p
(odds of receiving a beta(odds of receiving a beta--blocker)blocker)

y p py p p
(odds of receiving a beta(odds of receiving a beta--blocker)blocker)

•• Respiratory/pulmonary disease 0.35 (0.30 to 0.40)Respiratory/pulmonary disease 0.35 (0.30 to 0.40)
•• Specialty at admission (CardioSpecialty at admission (Cardio vsvs int med)int med)
•• Respiratory/pulmonary disease 0.35 (0.30 to 0.40)Respiratory/pulmonary disease 0.35 (0.30 to 0.40)
•• Specialty at admission (CardioSpecialty at admission (Cardio vsvs int med)int med)•• Specialty at admission (Cardio Specialty at admission (Cardio vsvs int. med) int. med) 

2.69 (2.37 to 3.31)2.69 (2.37 to 3.31)
•• Ischemic heart disease 2 63 (2 32 to 2 99)Ischemic heart disease 2 63 (2 32 to 2 99)

•• Specialty at admission (Cardio Specialty at admission (Cardio vsvs int. med) int. med) 
2.69 (2.37 to 3.31)2.69 (2.37 to 3.31)

•• Ischemic heart disease 2 63 (2 32 to 2 99)Ischemic heart disease 2 63 (2 32 to 2 99)•• Ischemic heart disease               2.63 (2.32 to 2.99)Ischemic heart disease               2.63 (2.32 to 2.99)
•• Age group (>70 yr)                       0.55 (0.49 to 0.61)Age group (>70 yr)                       0.55 (0.49 to 0.61)
•• Gender (being male) 1 16 (1 05 to 1 29)Gender (being male) 1 16 (1 05 to 1 29)

•• Ischemic heart disease               2.63 (2.32 to 2.99)Ischemic heart disease               2.63 (2.32 to 2.99)
•• Age group (>70 yr)                       0.55 (0.49 to 0.61)Age group (>70 yr)                       0.55 (0.49 to 0.61)
•• Gender (being male) 1 16 (1 05 to 1 29)Gender (being male) 1 16 (1 05 to 1 29)•• Gender (being male)                    1.16 (1.05 to 1.29)Gender (being male)                    1.16 (1.05 to 1.29)•• Gender (being male)                    1.16 (1.05 to 1.29)Gender (being male)                    1.16 (1.05 to 1.29)

Komajda et al. Eur Heart J 2003;24:464-74



Dose-related effects of Nebivolol in pts with CHFDose-related effects of Nebivolol in pts with CHF

SENIORS. Dobre. Am Heart J 2007;154:109-15



Harrison’s Principles of Internal Medicine, 16Harrison’s Principles of Internal Medicine, 16thth editionedition



The Changes of Heart Failure The Changes of Heart Failure 
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ThTh

NonNon--pharmacologic:pharmacologic:
B d t i ti it fl idB d t i ti it fl id t i tit i ti

TherapyTherapyTherapyTherapy

prepre--1980s1980s
Bed rest; inactivity; fluid Bed rest; inactivity; fluid restriction; restriction; 
digitalis, diureticsdigitalis, diuretics

Ph l iPh l i H d iH d i

1980s1980s
Pharmacologic: Pharmacologic: HemodynamicHemodynamic
Digitalis; diuretics; vasodilators; Digitalis; diuretics; vasodilators; inotropesinotropes

1990s1990s
Pharmacologic: Pharmacologic: NeurohormonalNeurohormonal
Digitalis; diuretics; Digitalis; diuretics; neurohormonalneurohormonal

2000s2000s

g ; ;g ; ;
interventionsinterventions

Device:Device:2000s2000s

2010s2010s

Device: Device: 
CRT; ICDs; LVADs; others?CRT; ICDs; LVADs; others?

Cellular/Genetic:Cellular/Genetic:2010s2010s Cellular/Genetic: Cellular/Genetic: 
Gene therapies; cell implantation/ regeneration; Gene therapies; cell implantation/ regeneration; 
xenotransplantationxenotransplantation



MesenchymalMesenchymal Stem Cells: Stem Cells: MesenchymalMesenchymal Stem Cells: Stem Cells: 
Toward the Clinical ApplicationToward the Clinical Application

YoungkeunYoungkeun AhnAhn, MD, PhD, MD, PhDgg , ,, ,

Cell and Gene Therapy  Program
Heart Research Center, Korea Healthcare Technology R&D Project, Ministry for Health, Welfare & Family Affairs, 
Chonnam National University Hospital
Department of Cardiology Chonnam National Universtiy HospitalDepartment of Cardiology, Chonnam National Universtiy Hospital



Targeted Homing
P lif tiProliferation

Differentiation
Functional Intercalation

ImmobilizationImmobilization

Combination TherapyCombination Therapy

Genetic ModificationGenetic Modification

Growth Factors, CytokinesGrowth Factors, Cytokines



[Frontiers in Bioscience 14, 2845-2856, January 1, 2009] 

TNF-alpha enhances engraftment of mesenchymal stem cells into infarctedTNF-alpha enhances engraftment of mesenchymal stem cells into infarcted
myocardium 

Yong Sook Kim 1,2, Hye Jung Park 1, Moon Hwa Hong 1,2, Peter M. Kang 3, James P. 
Morgan 4, Myung Ho Jeong 1,2,5, Jeong Gwan Cho 2,5, Jong Chun Park 2,5, 
Youngkeun Ahn 1.2.5 

1Cardiovascular Research Institute, Chonnam National University, Gwanju, South Korea, 2The Heart Center of Chonnam Natio
nal University Hospital, Gwangju, South Korea, 3Cardiovascular Division, Department of Medicine, Beth Israel Deaconess Medi
cal Center and Harvard Medical School, Boston, MA 02215, USA, 4Division of Cardiovascular Medicine, Caritas St. Elizabeth's 
Medical Center, Tufts University School of Medicine, Brighton, MA 02135, USA, 5Clinical Trial Center, Chonnam National Unive

rsity Hospital, Gwangju, South Korea 
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Porcine MI 
Induction

ATSCs 
Infusion

Infarct Size, Cardiac Function, 

Evaluation

ATSCs 
Isolation & 

C lt

Induction Infusion Histology, Trafficking of ATSCs
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Transendocardial ABM Injection – Procedural Steps 



2010 Artificial Organs in press
2010 ACC 
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ConclusionConclusionConclusionConclusionConclusionConclusionConclusionConclusion
•• Chronic heart failure has become anChronic heart failure has become an•• Chronic heart failure has become an  Chronic heart failure has become an  

enormous worldwide problem, enormous worldwide problem, 
ti l l i ld lti l l i ld lparticularly in elderly.particularly in elderly.

•• BetaBeta--blockers are still widely underusedblockers are still widely underused

AssociatedAssociated

BetaBeta blockers are still widely underused blockers are still widely underused 
in this population.in this population.

DiagnosisDiagnosisDrug Drug Risk factorRisk factor

Associated Associated 
ConditionConditionLife of QualityLife of Quality•• New therapeutic approach will be New therapeutic approach will be 

needed. needed. 
PreventionPrevention

DiagnosisDiagnosis

DeathDeath

gg
compliancecompliance

CostCost

needed. needed. 

DeathDeath
HospitalizationHospitalization

DeviceDevice New therapyNew therapy



Thank You for Your Attention!
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