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Introduction 
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Classic Classification 

EF ≥50% EF <40% 

2016 ESC guidelines for HF: Eur Heart J 2016;37(27):2129-200  

HF with preserved EF HF with reduced EF 
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What is HF with recovered EF? 

► Heart failure 

► Current LVEF ≥ 40 or 50% 

► Any previously documented LVEF < 40 or 50% 

 

► Should not be classified with HFpEF (HF with preserved EF) 

Punnoose et al. JCF 2011;17:527-532 
Basuray et al. Circulation 2014;129:2380-2387 

Kalogeropoulos et al. JAMA cardiology 2016;1:510-518 
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Nomenclature: What is the right word? 

►HF with recovered EF 

►HF with improved EF 

►HF with better EF 

= HFrecEF 

Punnoose et al. JCF 2011;17:527-532 
Basuray et al. Circulation 2014;129:2380-2387 

Kalogeropoulos et al. JAMA cardiology 2016;1:510-518 
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U-Penn                  Cleveland Emory 

Kalogeropoulos et al.  
JAMA cardiology 2016;1:510-518 
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Incidence of HFrecEF in newly diagnosed DCM 

Cho JY, Kim KH et al. Heart Lung Circ 2017 

31% 
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31 recovery out of 141 = 22% 

JAMA Cardiology this week 
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68% of HFpEF 34% of total study population 

Prevalence of HFrecEF (Cross-sectional) 
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Prevalence of HFrecEF (Cross-sectional) 

10% of total study population 59% of HFpEF 
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HFmrEF 
HFpEF 

HFrEF 

HFrecEF 

Prevalence of HFrecEF (Cross-sectional) 
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Emerging distinct HF spectrum 

► Disease-modifying agents 

: ACEi/ARB, BB, MRA 

16% 
(4.5% ARR; mean 

follow up of 41.4 

months) 

SOLVD1,2  

34% 
(5.5% ARR; mean 

follow up  

of 1.3 years) 
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30% 
(11.0% ARR; mean 

follow up of 24 

months) 

RALES4 

17% 
(3.0% ARR; median 

follow up of 33.7 

months) 

CHARM-

Alternative5 

ACEI* β-blocker* MRA* ARB* 
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Reduced Mortality 

3

4

5
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Network Meta-Analysis modelled  all-cause mortality rate per 100 person-years 

As HF recovery increases, HFrecEF emerges 

? 
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Characteristics of 
HFrecEF 
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HF with recovered EF vs. HFpEF 

► 60-70% of HFpEF had recovered from a previously low EF 

► Younger age 

► Lower prevalence of HTN, DM, AF 

► Larger LV chamber size 

► Less likely to have ischemic heart disease 

Punnoose et al. JCF 2011;17:527-532 
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► Less severe symptoms - NYHA class I or II 

► More BB, ACEi/ARB 

► BP higher than HFrEF, but lower than HFpEF 

Basuray et al. Circulation 2014;129:2380-2387 

HF with recovered EF vs. HFpEF 
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Biochemically distinct HFrecEF 

► Abnormal BNP 

► Low Uric acid level 

► ST2: soluble toll-like receptor-2 

► sFlt-1: soluble fms-like tyrosine kinase receptor-1 

 

► Despite apparent recovery of EF 

: Persistent neurohormonal activation 

: Increased oxidative stress 

: Cardiomyocyte injury and stress 

 Basuray et al. Circulation 2014;129:2380-2387 
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Functional capacity: 40/M with DCM 

► 2015/05/20 HFrEF  

: LVEDD 62mm 

: EF 28% 

: VO2max 18.55 ml/kg/min (5.3 METs) 

 

► 2015/11/27 HFrecEF  

: LVEDD 49mm 

: EF 57% 

: VO2max 16.8 ml/kg/min (4.8 METs)  
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Limitation in restoration of global longitudinal strain 

Cho, Kim et al. KSE 2016 



Results 

• Similarly, initial GLPSS was not different between groups (-

8.6±3.7% vs. -7.9±3.3%, p=0.368), but FU GLPSS was better in 

the recovered group (-15.1±2.8 vs. -9.6±3.9, p <0.001).  

LVEDD = 59mm, EF 38% 
GLPSS -9.6% 

LVEDD = 53mm, EF 65% 
GLPSS -14.3% 

Cho, Kim et al. KSE 2016 



Results 

• However, GLPSS in the recovered group was always worse than 

GLPSS in age- and sex-matched normal populations (-15.1±2.8 vs. 

-20.8±2.0, p<0.001). 

LVEDD = 53mm, EF 69% 
GLPSS -23.0% 

LVEDD = 53mm, EF 65% 
GLPSS -14.3% 

Cho, Kim et al. KSE 2016 
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Prognosis of 
HFrecEF 
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Clinical Outcomes of HFrecEF  
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Clinical Outcomes of HFrecEF  

Death+TPL+VAD Rehospitalization 

• Nearly 20% of the HFrecEF suffered from death, TPL, or VAD by 8 years 

of follow-up 
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Management of 
HFrecEF 
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“Statins, we don’t 
know maybe 
lifelong. ACEi? We 
don’t know. Trials 
just cover 1 or 2 
years. You need to 
keep going for life.” 
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Approach to the patients with HFrEF : Guidelines 

2016 ESC guidelines for HF: Eur Heart J 2016;37(27):2129-200  
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No current guidelines about HFrecEF 

 Basuray et al. Circulation. 2014;129:2380-2387 
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Guideline-based therapy 는 언제까지 필요한가? 

► EF 호전 후 ACEi/ARB 나 BB 를 중단할 수 있을까? 

► 약을 중단하면 반드시 재발하는가? 

► 약을 중단하지 않아도 재발하는 비율은? 

► BB를 중단하면 재발하는가? 

► ACEi/ARB 를 중단하면 재발하는가? 
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CASE I : 62 / F, HFrecEF 

#99'-12-13 DCMP, EF=20%  
#01'-02-18 EF=58% 
#04'-05-21 EF=67% 
#06'-08-22 EF=63.8% 
#07'-08-14 EF=66.7% 
#08'-11-04 EF=60.8% 
#11'-05-03 EF=63% Frequent PVCs 
#13'-12-10 EF=62.8% MR, TR 
#15'-02-24 EF=63.7% AR 
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CASE : 62 / F, HFrecEF 
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CASE : 62 / F - med (-) for 2 mo, DOE NYHA III 
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CASE : 62 / F – HFrecEF  HFrEF 

LVEDD 49.7 mm  63.0 mm 
LVEF 63.7%  25.1% 
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CASE II – 44/F, HFrecEF 
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CASE II – 44/F, HFrEF, med (-) 
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CASE III – 54/M, HFrecEF, alcohol (+), med (-) 
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CASE III – 54/M, HFrecEF, alcohol(-), med (+) 
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Neurohormonal antagonist – Beta-blockers 

Waagstein et al. Circulation 1989;80:551-563 
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Beta-blocker withdrawal and readministration in 
DCM 

Waagstein et al. Circulation 1989;80:551-563 
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Cessation of HF medication – ACEi/ARB + BB 

Moon et al. Can J Cardiol 2009;25:e147-e150 
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Cessation of HF medication – ACEi/ARB + BB 

Moon et al. Can J Cardiol 2009;25:e147-e150 



Quality Metrics/Performance 

Measures 

Guideline for HF 



 
ACCF/AHA/AMA-PCPI 2011 HF Performance Measurement Set 

(cont.) 

 Measure Description* Care 

Setting 

Level of 

Measurement 

4.   Symptom 

management†  

Percentage of patient visits for those patients aged ≥18 y with a 

diagnosis of HF and with quantitative results of an evaluation of both 

level of activity AND clinical symptoms documented in which patient 

symptoms have improved or remained consistent with treatment goals 

since last assessment OR patient symptoms have demonstrated 

clinically important deterioration since last assessment with a 

documented plan of care 

Outpatient Individual 

practitioner 

5.   Patient self-

care education†‡  

Percentage of patients aged ≥18 y with a diagnosis of HF who were 

provided with self-care education on ≥3 elements of education during 

≥1 visits within a 12 mo period 

Outpatient Individual 

practitioner 

6. Beta-blocker 

therapy for LVSD 

(outpatient and 

inpatient setting) 

Percentage of patients aged ≥18 y with a diagnosis of HF with a 

current or prior LVEF <40% who were prescribed beta-blocker 

therapy with bisoprolol, carvedilol, or sustained release metoprolol 

succinate either within a 12 mo period when seen in the outpatient 

setting or at hospital discharge 

Inpatient 

and 

Outpatient 

Individual 

practitioner  

Facility 

  

*Please refer to the complete measures for comprehensive information, including measure exception.  

†Test measure designated for use in internal quality improvement programs only.  These measures are not appropriate for any other purpose, 

e.g., pay for performance, physician ranking or public reporting programs. 

‡New measure.   

 

Adapted from Bonow et al. J Am Coll Cardiol. 2012;59:1812-32.  



 
ACCF/AHA/AMA-PCPI 2011 HF Performance Measurement Set 

(cont.) 

 
Measure Description* Care Setting Level of 

Measurement 

7.  ACE Inhibitor or 

ARB Therapy for 

LVSD (outpatient and 

inpatient setting) 

Percentage of patients aged ≥18 y with a diagnosis of HF with a 

current or prior LVEF <40% who were prescribed ACE inhibitor or 

ARB therapy either within a 12 mo period when seen in the outpatient 

setting or at hospital discharge 

Inpatient 

and 

Outpatient 

Individual 

practitioner  

Facility 

  

8.   Counseling 

regarding ICD 

implantation for 

patients with LVSD on 

combination medical 

therapy†‡ 

Percentage of patients aged ≥18 y with a diagnosis of HF with current 

LVEF ≤35% despite ACE inhibitor/ARB and beta-blocker therapy for 

at least 3 mo who were counseled regarding ICD implantation as a 

treatment option for the prophylaxis of sudden death 

Outpatient Individual 

practitioner  

  

9.  Post-discharge 

appointment for heart 

failure patients 

Percentage of patients, regardless of age, discharged from an inpatient 

facility to ambulatory care or home health care with a principal 

discharge diagnosis of HF for whom a follow-up appointment was 

scheduled and documented including location, date and time for a 

follow-up office visit, or home health visit (as specified) 

Inpatient Facility 

*Please refer to the complete measures for comprehensive information, including measure exception.  

†Test measure designated for use in internal quality improvement programs only.  These measures are not appropriate for any other 

purpose, e.g., pay for performance, physician ranking or public reporting programs. 

‡New measure.   

 

Adapted from Bonow et al. J Am Coll Cardiol. 2012;59:1812-32.  
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Guidelines for Digitalis 

2016 ESC guidelines for HF: Eur Heart J 2016;37(27):2129-200  Bavendiek, et al. Eur Heart J. 2017;[Epub ahead of print] 
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Digitalis Use 
Lee SE et al. Eur J Heart Fail 2014;16:700-708 

KorAHF registry 
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Digoxin-associated mortality in AF or CHF 

Vamos et al. Eur Heart J. 2015;36:1831-8 
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When should we discontinue diuretics in HFrecEF? 

► No standardized approach to weaning diuretic therapy 
after improvement 

► BNP and ST2 elevation  abnormal ventricular wall stress 

Stevenson et al. Circulation. 2014;129:2364-7 

Punnoose et al. JCF 2011;17:527-532 
HFrecEF 
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When should we discontinue diuretics in HFrecEF? 

► Complaint of frequency 

► Renal dysfunction 

► BW loss - dehydration 
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Routine FU of Echo in HF 

Fonseca, et al. Int J Cardiol 2017;230:619-624  

또 과연 Echo 는 얼마나 자주 해야할까? 
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Adverse events according to TTE FU type 

► Appropriate – patients with FU TTE d/t a change in clinical 
status or cardiac exam. 

► Inappropriate – routine F/U <1 year 

► Uncertain – routine F/U ≥ 1 year 

► No-TTE – patients with no follow-up TTE 



 
ACCF/AHA/AMA-PCPI 2011 HF Performance 

Measurement Set (9 measures) 

 Measure Description* Care 

Setting 

Level of 

Measurement 

1.   LVEF 

assessment  

Percentage of patients aged  ≥18 y with a diagnosis of HF for whom the 

quantitative or qualitative results of a recent or prior (any time in the 

past) LVEF assessment is documented within a 12 mo period 

Outpatient Individual 

practitioner 

2.  LVEF 

assessment 

Percentage of patients aged ≥18 y with a principal discharge diagnosis 

of HF with documentation in the hospital record of the results of an 

LVEF  assessment that was performed either before arrival or during 

hospitalization, OR documentation in the hospital record that LVEF 

assessment is planned for after discharge 

Inpatient  Individual 

practitioner  

 Facility 

  

3.   Symptom 

and activity 

assessment  

Percentage of patient visits for those patients aged ≥18 y with a 

diagnosis of HF with quantitative results of an evaluation of both 

current level of activity  and clinical symptoms documented 

Outpatient Individual 

practitioner 

*Please refer to the complete measures for comprehensive information, including measure exception.  

 

Adapted from Bonow et al. J Am Coll Cardiol. 2012;59:1812-32.  
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Genetics of milder form of DCM 

Burke, M.A. et al. J Am Coll Cardiol. 2016;68(25):2871-86. 

Jansweijer et al. Eur J Heart Fail. 2017;19:512-521 
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Survival: tTTN mutation vs. LMNA mutation 

Jansweijer et al. Eur J Heart Fail. 2017;19:512-521 
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Take Home Messages 

 HFrecEF is suggested to be a distinct HF phenotype 

 HFrecEF is not recovered HF, just having better EF 

 Prognosis, Biomarkers, GLPSS, functional capacity 

 It is important to continue disease-modifying agents 

 Clinical Guideline for HFrecEF to better tailor therapy 

is warranted 

 Also genetics may play a role in the future treatment 
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Thank you for your attention 
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Chemical Conversion of Atrial Fibrillation 
Heart Failure? 

Heart Failure with Recovered EF 


