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Introduction
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Classic Classification

Heart
Failure
I

EF >50% | EF <40%
HFpEF HFrEF

HF witﬁ preserved EF 'i'-IF with reduéed EF

HFrEF HFmrEF HFpEF

Symptoms * Signs® Symptoms * Signs Symptoms * Signs®

LVEF <40% LVEF 40—49%% LVEF =50%

_ |. Elevated levels of natriuretic peptides®; |. Elevated levels of natriuretic peptides®;

2. At least one additional criterion: 2. At least one additional criterion:
a. relevant structural heart disease (LVH and/or LAE), a. relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 4.3.2). b. diastolic dysfunction (for details see Section 4.3.2).

CRITERIA

@The Heart Center of Chonnam National University Hospital 2016 ESC guidelines for HF: Eur Heart J 2016;37(27):2129-200



What is HF with recovered EF?

» Heart failure
» Current LVEF 2 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

@The Heart Center of Chonnam National University Hospital



Nomenclature: What is the right word?

» HF with recovered EF

» HF with improved EF

» HF with better 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

@The Heart Center of Chonnam National University Hospital



U—-Penn HeartFaire Cleveland

Heart Failure With| Recovered Ejection Fraction
Clinical Description, Biomarkers, and Outcomes

JAMA Cardiology | Original Investigation

Characteristics and Outcomes of Adult Outpatients With
Heart Failure and Improved m[Recovered Ejection Fraction

i aeIFy ' '.»_ 4 ~ . 1 T .
Al]l]pdm B‘lbum}f MD. MPI‘-[' Blﬂlljdllllll French, PhD: BO[]I]IIE) K}' MD. MSCE: Andreas P. Kalogeropoulos, MD, MPH, PhD; Gragg C. Fonarow, MD; Vasiliki Georgiopoulou, MD, MPH, PhD;
Esther Vorovich, MD; Caroline Olt, BA; Nancy K. Sweitzer, MD, PhD; Gregory Burkman, MO Sarawut Siwamogsatham, MD; Akash Patel, MD; Song L, MD;
Thomas P. Cappola, MD, ScM; James C. Fang, MD Lampros Papadimitrou, MD, PhD; Javed Buter, MD, MPH, MBA

. B . . . : : : ) . RESULTS The study cohort comprise:l 2166 Ertlcleanm.lT heir median age was 65 years,
Background—We hypothesized that patients with heart failure (HF) who recover left ventricular function (HF-Recovered) e L 1 AR

have a distinct clinical phenotype, biology, and prognosis compared with patients with HF with reduced ejection fraction 2166) black, and 63.2% (1368 of 2166) had coronary artery disease. Preserved (>40%) LVEF
at inception was present in 816 of 2166 (37.7%) patients. Of these patients, 350 of 2166

(HF-REF) and those with HF with I'E:Sf?l‘ ved ciection f['ﬂC[i(l)ll (HF_PEF) - . . (16.2%) had previously reduced (=40%) LVEF and were classified as having HFrectF,
Methods and Results+The Penn Heart Failure Study (PHFS)|is a prospective cohort off 1821 chronic HF patients ltcruned whereas 466 of 2166 (21.5%) had no previous reduced LVEF and were classified as having

HFpEF. The remaining 1350 (62.3%) patients were classified as having HFrEF. After 3 years,

from lertilary HF clinics. l?arlicipants were divided into 3 categories based on echogarc togramf: HE-REF if EF was <30%) age and sex-adjusted mortality was 16.3% in patients with HFFEF. 13,206 in patients with
HE-PEF if EF was consistently >50%, and HF-Recovered if EF on enrollment in PHFS was >50% but prior EF was HFpEF, and :3% in pa:dems with HFr:cEF (P <.001vs HFhrEF or HFPEFii :}ompaTll!d with
. . . . o : tients with HFpEF tients with HFTEF, patients with HFrecEF :

<50%. A significant portion of HF-Recovered patients had an abnormal biomarker profile at baseline, including 44% with ?:djiste: rate mﬂc [,:R] up;H ,‘:}DEE;:"D_;,-,; 959 ::Tni 5_;9,; p _r;O-,-;.. ;rdT:;iué?';;:
detectable troponin I, although in comparison, median levels of brain natriuretic factor, soluble fms-like tyrosine kinase 0.50; 95% Cl, 0.35-0.71; P < .001), and HF-related (RR, 0.48; 95% Cl, 0.30-0.76; P = .002)

. . . . . hospitalizations and were less likely to experience composite end points commonly used in
receptor-1, troponin 1, and creatinine were greater in HF-REF and HE-PEF patients. In unadjusted Cox models over a dlinical trials (death or cardiovascular hospitalization and death or HF hospitalization).
maximum follow-up of 8.9 years, the hazard ratio for death, transplantation, or ventricular assist device placement in ) ] ) N

. . . . CONCLUSIONS AND RELEVANCE Outpatients with HFrecEF have a different clinical course than

HE-REF patients was 4.1 (95% confidence interval, 2.4-6.8; P<0.001) and in HF-PEF patients was 2.3 (95% confidence patients with HFpEF and HFrEF, with lower mortality, less frequent hospitalizations, and
interval, 1.2-4.5; P=0.013) compared with HF-Recovered patients. The unadjusted hazard ratio for cardiac hospitalization ot e i) o LA IS S bl e s s el el
. ) ‘ . ) outcomes studies and clinical trials.
in HF-REF patients was 2.0 (93% confidence interval, 1.5-2.7, P<0.001) and in HF-PEF patients was 1.3 (93% confidence
interval, 0.90-2.0; P=0.15) compared with HF-Recovered patients. Results were similar in adjusted models. EXPOSURES Type of HF at baseline, cassfied as HF with reduced efection fraction (HFTEF)

Conclusions—HF-Recovered is associated with a better biomarker profile and event-free survival than HF-REF and | (defined fEcument [VEF <40%L1)F with preserved ejection fraction (HFpEF) (defined as
HF-PEF. However, these patients still have abnormalities in biomarkers and experience a significant number of HF | currentand all revious LVEF reports >40%), and HF with recovered ejection fraction
hospitalizations, suggesting persistent HF risk. (Circulation, 2014;129:2380-2387.) (HFrecEF) (defined as current LVEF >40% but any previously documented LVEF <40%).

Key Words: heart failure m myocardium m ventricular remodeling

Kalogeropoulos et al.
JAMA cardiology 2016;1:510-518
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Predictors of Left Ventricular Functional
Recovery and Their Impact on Clinical
Outcomes in Patients With Newly
Diagnosed Dilated Cardiomyopathy and
Heart Failure

Jae Yeong Cho“, Kye Hun Kim *, Ji Eun Song . Ji Eun Kim“,
Hyukjin Park *, Hyun Ju Yoon®, Nam Sik Yoon*“, Young Joon Hong ",
Hyung Wook Park”, Ju Han Kim“, Youngkeun Ahn", My  The primary end-point was LVFR on follow-up echocar-

Jeong G Chox Jong Chom T diography at six months after discharge from the index AHF.

Department of Cardiovascular Medicine, Chonnam National University Hospital, Gwangju, Republic of Kor Ll:fl VEI‘[[I‘iCLﬂﬂI‘ funclinlla] rl:l:l:lvl:"r}'r was dl:"finl:d as LFEF

PPresbyterian Medical Center, Jeonju, Republic of Korea

Received 20 October 2016; received in revised form 31 January 2017; accepted 9 February 2017; online published-ahead] ~>50% on follow-u p echocard IDF_; ra phv at six months in the

present study [12]. The secondary end-point was the devel-

Background To identify the predictors of left ventricular functional recovery (L\ {}]}me_‘nl: of I'I"Ii:'ljU-T adverse cardiac and cerebrovascular events

in acute heart failure (AHF) patients with newly diagnosed dilate - . ..
-------------------------------------------------------------------------------------------------------------------- (MACCE) during five years of clinical follow-up. Death, HF
Methods A total of 175 consecutive patients with newly diagnosed DCM

according to LVFR on follow-up echocardiography; the recover Tehospitalisation, or stroke during clinical follow-up was
males) vs. the non-recovered group (n =121, 60.5 & 15.1 years, 7¢ . . . . . . TP
cardiographic findings were compared, and major adverse cardia defined as MACCE in the ]JI'EE-EI"It hl.'l.ld}-’, and clinical fol-

including death, rehospitalisation, and stroke were analysed. ]l.'J'W—Up ended in the case of death.

@The Heart Center of Chonnam National University Hospital Cho JY, Kim KH et al. Heart Lung Circ 2017



Incidence of HFrecEF in newly diagnosed DCM

Total population with newly
diagnosed DCM (n=190)

Excluded patients:
- inhospital death (n=9)

A 4

- no follow-up echocardiography
due to death within 6 months (n=6)

DCM cohort
(n=175)

v

LV functional recovery
(n=54)

h 4

At 1 year FU

At 5 year FU 11 deaths

Non-recovery of LV function

(n=121)

@The Heart Center of Chonnam National University Hospital

28 deaths

47 deaths

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



RESEARCH LETTER

Recovery in Patients With Dilated Cardiomyopathy|With Loss-
of-Function Mutations in the Titin Gene

Kevin Luk, BSc ™ & Abeer Bakhsh, MD & & Nadia Giannetti, MD & & Eleanor Elstein, MD & Mark Lathrop, PhD /& George Thanassoulis, MD & & @ james C.

Engert, PhD 1]1]

Table. Characteristics of Patients With Dilated Cardiomyc 3 1 fecove ry ou t 0) f 14 1 = 2 2%

\
s h |

Clinical Characteristics I Recovered EF (n = 31) Nonrecovered EF (n = 82) Transplant (n = 28) I P Value®
Male %/.l} SZl05.3) ZZ2175.0) 7 > .99
Age at diagnosis, mean (SD), y 53.6 (11.9) 54.8 (12.1) 49.7 (8.4) >.99
Worst LVEF, median (IQR)" 20 (17.5-30.0) 15 (15.0-20.0) 15 (12.5-15.0)° <.001
Best LVEF, median (IQR)“ 60 (50.0-65.0) 40 (30.0-45.0) 30 (30.0-33.7)° <.001
Family history 8 (25.8) 13 (15.9) 11 (39.3) .63
Diabetes 8 (25.8) 23 (28.0) 9 (32.1) .82
Hypertension 10 (32.3) 36 (43.9) 13 (46.4) .30
Chemotherapy 0 1(1.2) 1(3.6) >.99
Peripartum 1(3.2) 2(2.49) 1(3.6) >.99
Stimulant use 2 (6.5) 3(3.7) 0 .30
High alcohol intake 6 (19.4) 8 (9.8) 2(7.1) 212
Arrhythmia 12 (38.7) 35(42.7) 12 (42.9) .84
TTNtv present, No./total No. (%)" 4/28 (14.3) 15/76 (19.7) 7/24 (29.2) .44

Abbreviations: EF, ejection fraction; IQR, interquartile range; LVEF, left measures are always recorded pretransplant.

ventricular ejection fraction: TTNty, titin truncating variant. Sh=6.

“ Tests were performed using t test for age at diagnosis, Mann-Whitney test for 9 For patients with nonrecovered EF or transplant, n = 87. Best LVEF measures
worst LVEF and best LVEF, and Fisher exact test for all other clinical are always recorded pretransplant.
charac':teristics. All P values are for recovered EF vs the other 2 groups °n=5.
combined.

f =
® For patients with nonrecovered EF or transplant, n = 88. Worst LVEF POEEE RO PR R

@The Heart Center of Chonnam National University Hospital JAMA Cardiology this week



Prevalence of HFrecEF (Cross-sectional)

583 subjects seen in clinic

92 patients failed to meet HF definition

491 patients with heart Failure

7 patients died by October 2008

33 patients s/p transplant or VAD

35 patients with insulTicient time 1o assess [or

EF recovery

22 palienis with hypertrophic cardiomyopathy, amyloid
or sarcoid

394 patients with heart failure

36 charts without sulTicient information

@ tients meeting criteria
3476 of total study population

[ 56 patients with EF persistently =40% | 121 patients with recovered EF J 181 patients with low EF

Fig. 1. Flow diagram of patient selection and classification. Of 583 consecutive patients initially screened, 358 patients met inclusion cri-
teria and were sorted into 3 categories based on most recent and lowest measured ejection fraction (EF). HF, heart failure; VAD, ventricular
assist device.

@The Heart Center of Chonnam National University Hospital Punnoose et al. JCF 2011;17:527-532



Prevalence of HFrecEF (Cross-sectional)

Total Patients in Cohort
N=2136

Encluded:
. 163 Incomplete data
65 Histary of HOCM, Infiltrative

w 30 History of LVAD, Transplant
Review of Enrollment ECHO
CN=1878 D

/\

EF250% EF<50%
v

Retrospective Chart Review
of prior ECHOs

N' % of HFpEF "107 ofitotal study population

EF always 250% EF previously < 50%

\, l

HF-PEF HF-RECOVERED HF-REF
N=122 N=176 N=1523
(EF=62%) (EF=57%) (EF=27%)

@The Heart Center of Chonnam National University Hospital Basuray et al. Circulation 2014;129:2380-2387



Prevalence of HFrecEF (Cross-sectional)

.The Heart Center of Chonnam National University Hospital




Emerging distinct HF spectrum

» Disease-modifying agents
ACEI/ARB, BB, MRA

ACE|* B—blocker*

16%

(4.5% ARR; mean
follow up of 41.4

Reduction in relative risk of
mortality vs placebo

months)
SOLVD!2
34%
(5.5% ARR; mean
follow up
of 1.3 years)
CIBIS-II3

MRA=*

30%

(11.0% ARR; mean
follow up of 24
months)

RALES*

ARB=*

17%

(3.0% ARR; median
follow up of 33.7
months)

CHARM-
Alternative®

eThe Heart Center of Chonnam National University Hospital




Reduced Mortality

As HF recovery increases, HFreckEF emerges

Network Meta-Analysis modelled all-cause mortality rate pe

3 | | |

£\ A ©
pC sCEV A s CE ) B
R
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Characteristics of
HFrecEF

@The Heart Center of Chonnam National University Hospital



HF with recovered EF vs. HFpEF

Clinical Investigations

Heart Failure With Recovered Ejection Fraction:
A Distinct Clinical Entity

LYNN R. PUNNOOSE, MD,' MICHAEL M. GIVERTZ, MD,” ELDRIN F. LEWIS, MD, MPI,* PARAKASH PRATIBHU, MBA, MPH.,”
LYNNE W. STEVENSON, MD.” AND AKSHAY S. DESAI, MD, MPH?

New York, New York: and Boston, Massachusetts

» 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

@The Heart Center of Chonnam National University Hospital Punnoose et al. JCF 2011;17:527-532



HF with recovered EF vs. HFpEF

Heart Failure

Heart Failure With Recovered Ejection Fraction

Clinical Description, Biomarkers, and Outcomes

Anupam Basuray, MD, MPH; Benjamin French, PhD; Bonnie Ky, MD, MSCE;
Esther Vorovich, MD; Caroline Olt, BA; Nancy K. Sweitzer, MD, PhD;
Thomas P. Cappola, MD, ScM; James C. Fang, MD

» Less severe symptoms - NYHA class | or |l
» More BB, ACEi/ARB

» BP higher than HFrEF, but lower than HFpEF

@The Heart Center of Chonnam National University Hospital Basuray et al. Circulation 2014;129:2380-2387



Biochemically distinct HFrecEF

Table 2. Serum Biomarkers Collected at Enroliment

Reduced (n=1187)

Preserved (n=94)

Recovered (n=142)

PValue*

BNP, pg/mL 214 (65, 681)
PIGF, pg/mL 18.8 (15.2, 23.1)
sFit-1, pg/mL 311 (261, 384)
hsCRP, mg/L 0.37 (0.15, 0.92)
MPO, pmol/L 136 (94, 224)
ST2, ng/mL 24.7 (19.8, 41.3)
Inl

Detectable, n (%) 810 (68)

Tnl, median (IQR) , ng/mL 0.020 (0.010-0.040)
Creatinine, mg/dL 0.93(0.77,1.27)
Uric acid, mg/dL 7.0(5.7,8.9)

77 (39, 234)
18.5 (15.6, 22.5)
310 (267, 363)
0.34 (0.15, 0.98)
165 (106, 262)
27.9 (21.5, 40.0)

(
(

45 (48)

0.010 (0.010-0.030)

0.90 (0.77, 1.39)
7.2 (5.5, 8.6)

66 (25, 159)
18.4 (15.2, 22.3)
281 (247, 326)
0.26 (0.11, 0.70)
130 (94, 207)
25.1 (18.2, 34.7)

b3 (44)

0.010 (0.010-0.020)

0.82 (0.72,1.12)
6.5 (5.1, 8.6)

<0.001
0.86

<0.001
0.11
0.20
0.037

<0.001

0.003
0.035

Values are median (25th, 75th percentiles) unless noted otherwise. BNP indicates B-type natriuretic peptide; hsCRP, high-sensitivity C-reactive protein; IQR,
interquartile range; MPO, myeloperoxidase; PIGF, placental growth factor; sFit-1, soluble fms-like tyrosine kinase receptor-1; ST2, soluble Toll-like receptor-2; and Tnl,
troponin 1.

Cardiomyocyte injury and stress

@The Heart Center of Chonnam National University Hospital Basuray et al. Circulation 2014;129:2380-2387



Functional capacity: 40/M with DCM

» 2015/05/20 HFrEF

- LVEDD 62mm
- EF 28%

. V02, 18.55 ml/kg/min (5.3 METS)

» 2015/11/27 HFrecEF
- LVEDD 49mm

. EF 57%

- VO2,.., 16.8 ml/kg/min (4.8 METS)

max

@The Heart Center of Chonnam National University Hospital



Heart Failure and Midrange Ejection Fraction

Implications of Recovered Ejection Fraction for Exercise
Tolerance and Outcomes

Wilson Nadruz, Jr, MD, PhD; Erin West, MSc; Mario Santos, MD; Hicham Skali, MD, MSc;
John D. Groarke, MBBCh, MPH; Daniel E. Forman, MD; Amil M. Shah, MD, MPH

- - HFTEF, HFm-reckF, HFmEF, HFpEF,
Fatilenta e ;Ff;j;’e“ forCEeT Variables =620 (6% =170 (18%) =107 (1% =47 5%)
I} Ventilatory
Excluded ) P —
Missing LVEF (n=4) Peak Vo,, mL/min/Kg 14.4%5.2 18.0+6.3* 17.2+8.8* 14.6+7 91
CPET-related issues (n=12)*
(n= 958) %o Predited peak Vo 56.7+18.3 706+18.4° 70.0:23.6* 60.0:20.8"
[ l VENco, slope 345492 28.8+5.8° 30,66.4° 32179
HFrEF (n=620) (n=277) HFpEF (n=61) Hemodynamic
LVEF <40% LVEF = 40-55% LVEF > 55%
| | ] Resting HR, beats per minute 7424145 69.1+12.7" 69.5+13.7" 69.9+12.1
Recovered No Recovered
“Ver wer | | EMot Pomieed Peak HR, beasper minute 121,328 13182248 124431, 145273
HFm-recEF HFmEF (n=47)
(n=170) (n=107) Chronotropic index 0.52:0.28 0.6420.24* 057:0.28 0.51:0.26t
I I 1 * * *
e r—y | Resting SBP, mmHy 11414189 120.7+19.8 120.1419.2 129.2:209" 11
Peak SBP, mmHg 13.0+26.9 151.8+28.0" 151.6+30.4" 156.133.5°
b ) v g e Pripiy Resting DB, mmHg 7354111 7534119 738+11.3 74.6:98
2acommets | | 11Comooets | | 25 Conpoose 6 Composte Peak DBP, miHg 7444125 774511 6 7604127 756+120
endpoints endpoints endpoints endpoints
Peak RER 1.19£0.13 1.20£0.12 1.20£0.13 1.15:0.12¢
@ E ea & = O O c C O cl & O 0 c AU - Cl -e r . ] s - . . : | ]




Limitation in restoration of global longitudinal strain
bi& Ks E 2016 November 19sat. ~ 20sun, 2016
Sheraton Grand Wakerhill Hotel, Seoul

The 41* Annual Scientific Meeting

Global Longitudinal Strain is not Completely
Recovered in Dilated Cardiomyopathy with

Recovered Left Ventricular Ejection Fraction

Jae Yeong Cho, Kye Hun Kim, Ji Eun Kim, Hyukjin Park, Hyun Ju Yoon, Jong Chun Park

Department of Cardiovascular Medicine, Chonnam National University Hospital, Gwangju,
Republic of Korea |
4 :
%
@ G

2

,' _ .N‘ﬁ/..'A s .

Cho, Kim et al. KSE 2016

@The Heart Center of Chonnam National University Hospital



Results

Similarly, initial GLPSS was not different between groups (-
8.6+3.7% vs. -7.913.3%, p=0.368), but FU GLPSS was better in
the recovered group (-15.1+2.8 vs. -9.6+3.9, p <0.001).

Peak Systolic Strain Peak Systolic Strain

- LVEDD = 59mm, EF 38% -+ LVEDD = 53mm, EF 65
" GLPSS -9.6% " 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 (-15.11+2.8 vs.
-20.8+2.0, p<0.001).

Peak Systolic Strain Peak Systolic Strain

« LVEDD = 53mm, EF 69%
- GLPSS -23.0%

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

Cho, Kim et al. KSE 2016



Prognosis of
HFrecEF

@The Heart Center of Chonnam National University Hospital



Clinical Outcomes of HFrecEF

Figure. Kaplan-Meier Curves, Adjusted for Age and Sex, Across the 3 Heart Failure Groups

@ Death @ Death or all-cause hospitalization
20

60 q
HFrEF

HFpEF

50 4
HFreceF

40 4

304

20 4

Cumulative Mortality, %
Cumulative Event Rate, %

104

4

T 0
18 2 0
Time, mo

18
Time, mo
No. at risk No. at risk

HFpEF 466 444 412 385 HFpEF 466 360 293
HFrEf 1350 1224 1140 1057 HFrEf 1350 966 780
HFrecEF 350 331 312 298 HFrecEF 350 292 251

247
671
225

Death or cardiovascular hospitalization @ Death or heart failure hospitalization

604 604

504 50

40 40

30 A 30 4

204

Cumulative Event Rate, %
Cumulative Event Rate, %

10 4

T o4& '
18 2 0 18
Time, mo Time, mo

No. at risk No. at risk

HFpEF 466 405 349 312 275 230 170 HFpEF 466 423 368 337 298 256 193
HFrEf 1350 1038 893 793 685 590 429 HFrEf 1350 1086 962 867 764 670 493
HFrecEF 350 317 289 271 258 244 185 HFrecEF 350 326 303 288 276 262 197

The stratified log-rank x3 was 15.0 (P < .001) for difference in mortality between HFrecEF, heart failure with recovered ejection fraction; and HFrEF, heart failure
groups. HFpEF indicates heart failure with preserved ejection fraction; with reduced ejection fraction.

@The Heart Center of Chonnam National University Hospital JAMA cardiology 2016;1:510-518



Clinical Outcomes of HFrecEF

Death+TPL+VAD

—h

| Ejection fraction
Reducead
Preserved
Recowared

o
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Follow—up time, years
Mumbar at risk
— 1523 1304 1130 929 638 458
— 122 109 23 a1 49 a1
— 1TE 168 151 129 o1 73

330
16
50

148
4
14

Rehospitalization

Ejection fraction
Reduced
Preserved
Recoverad

o o o
IS o w

Probability of cardiac hospitalization

O
n

I I I I I
2 3 4 5 51

Follow—up time (years)
Mumber at risk
1523 1304 1130 929 38 458 230 148
— 122 109 o3 a1 49 a1 16 4
176 18 151 120 o1 73 50 14

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

of follow-up

@The Heart Center of Chonnam National University Hospital

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



Management of
HFrecEF

@The Heart Center of Chonnam National University Hospital



.The Heart Center of Chonnam National University Hospital

“Statins, we don’t
know maybe
lifelong. ACEi? We
don’t know. Trials
just cover 1 or 2

years.
’)



Approach to the patients with HFrEF: Guidelines

Patient with symptomatic* HFrEF® et Palliative care
# Class Ila
Therapy with ACE-I° and beta-blocker \YHA Transplant
(Up-titrate to maximum tolerated evidence-based doses) Class IV
Ventricular assist device
Still symptomatic i R
d LVEF <35% i’ o
an : End of life discussions
Yes l

= . .
0 Add MR antagonist®* Assess hiomarkers, evaluate risk
E 8 (up-titrate to maximum tolerated evidence-based dose) NYHA
Bo —
c Class I -1V o . .
8 E Consider implantable monitoring device
s o . . No
p - £ Still symptomatic >
& E w and LVEF <35% Consider ivabradine
: Z Yes l
A ] l
g E % . Consider sacubitril/valsartan (LCZ696)
g_ ES E Able to tolerate Sinus rhythm, Sinus rhythm,"
ElT e ACEI (or ARB)'* QRS duration >130 msec HR =70 bpm NYHA Consider cardiac resynchronization therapy and/or 1CD
“ly & | l l Class [1I1
g 2% Hydralazine-nitratesin African Americans
g = [ ARNI to replace need for i
8 g ACE-1 -y vabradine Evaluate for iron deficiency
i =
ﬁ v Refer for cardiac rehabilitation
E o These above treatments may be combined if indicated

- Mineralocorticoid receptor antagonist
' NYHA [
Resistant symptoms Class 1 d ’ TR .
ACEL ARB's, beta blocker. Diuretics if volume overload
Yes l l No J’ Treat hypertension, diabetes mellitus, coronary artery disease, dyslipidemia.
Use ACE inhibitor (ACEI) or angiotensin receptor blocker (ARB)
Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

Risk factor reduction, patient and family education

@The Heart Center of Chonnam National University Hospital 2016 ESC guidelines for HF: Eur Heart J 2016;37



No current guidelines about HFrecEF

are all used to achieve this objective.'®* However, little is known
about the natural history, prognosis, and need for continued long-
term therapies in patients when there is recovery of LV function
(eg, HF and recovered ejection fraction [HF-Recovered]).” " In
fact, many of these patients continue HF-REF treatment, whereas
others may discontinue therapy or become misclassified as hav-
ing HF with preserved ejection fraction (HF-PEF)."!

@The Heart Center of Chonnam National University Hospital Basuray et al. Circulation. 2014;129:2380-2387
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CASE | : 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

@The Heart Center of Chonnam National University Hospital



CASE : 62/ F, HFrecEF
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CASE : 62/ F -med (-) for 2 mo, DOE NYHA Il
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CASE : 62/ F -

HFrecEF 2> HFrEF

OIS ‘\V
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LVEF 63.7% = 25.1%
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CASE Il — 44/F, HFrecEF
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CASE Il - 44/F, HFrEF, med (-)
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CASE |ll = 54/M, HFrecEF, alcohol (+), med
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CASE Illl = 54/M, HFrecEF, alcohol(-), med (+)
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Neurohormonal antagonist — Beta-blockers

NYHA CLASS

Chronic metoprolol treatment Withdrawal of metoprolol Readministration of metoprolol

All studied patients

Before Before
Baseline Treatment withdrawal No treatment readminisfration Treatment

4 O ¥¥¥/{—] I

i s pr N _‘/ /D
orsten e
(Raal:l"riiatrﬂﬂmnf. 1
metoprolol )
i ) [e/ o)

Improved after 12

\ metoprolol ‘

@The Heart Center of Chonnam National University Hospital Waagstein et al. Circulation 1989;80:551-563



Beta-blocker withdrawal and readministration in
DCM

TasLe 3. Comparison of Noninvasive Variables During Treatment, Withdrawal and Readministration of Metoprolol

Withdrawal Readministration

Mme=1e reatment -
Long-term treatmer Before Before

Baseline Treatment  withdrawal Mo treatment  readministration Treatment
Variable (n=26) (r=26) (n=24) P (n=24) (n=12) (n=12)
Follow-up (mo) 15.9+49.5 7.7+4.9 6.3+3.3
MNYHA Class 13=0.6  0.0001 1.80.7 1.8+0.6 (L0001 2.8+1.1 3.3+0.8 (00,0001 2.0+0.6
HR (beats/min) BO=16 (L0 5710 5610 0.0001 77414 Bd+21 0.0001 54+8
Systolic BP {(mm Hg) 12217 NS 128+16 12916 NS 12515 11920 0,080 129+15
Diastolic BP (mm Hg) T0+13 NS Bl£10 Bl+10 NS Bd=+12 84+14 NS 83+13
LVEDD (mm) 7.260.86 0.,0001 6.44%1.11 6.49%1.14 0.003 G.81+1.19 T.28+0.79 0.071 (.91 +0.77
LVYESD (mm) f.40+0.83  0.,0001 5.14+1.23 5.20+1.26 0.0001 5.77+1.35 fh48=0.81 (004 5.81=0.80
F5 (%) 12.0+3.2 0.0001 21.0+7.5 20.8+6.9 0.0001 16.1+7.4 11.0+3.4 0.0019 16,135
EF 0.25+0.06 00001 041x0.13 041012 0.0001 0.32+0.13 0.23=0.06 (0,002 (.33=0.07

Mean Vcf
(circumference/sec) 0.51+0.13 0.0001 0.73=0.22 0.73x0.21 0.016 0.61+0.25 45+0.12 0.023 0.58=0.10

LAD (mm)] 516093 0.0001 4.52=0.76 4.54=0.75 0.0001 4. 800,83 5.24=0.40 0,040 4.94+0.49
MR (grade) 17209  0.0001  0.4x0.6 0.4=0.6  0.0001 1.4=1.2 2.2*+1.0 0.0001 0.6x0.9

TR (grade) 0609  0.017 0.1+0.3 0.1+0.3 NS 0.4+0.8 0.5=0.9 NS 0.2+0.4

RFW (%) 12.0+£4.5  0.0001 6.1x3.5 6.2+3.6  (.067 11.3x13.4 17.717.7 0.028 5.5=4.2

LVET (%) 876 0.0011 92+8 927 NS 01=% B9+9 N5 BO+9

All values are mean=3D.

NYHA, New York Heart Association; HR, heart rate; BP, blood pressure; LVEDD, left ventricular end-diastolic dimension; LVESD,
left ventricular end-systolic dimension; FS, fractional shortening; EF, ejection fraction; Vef, velocity of circumferential shortening;
LAD, left atrial diameter; MR, mitral regurgitation; TR, tricuspid regurgitation; RFW, rapid filling wave; LVET, left ventricular ejection
nme.

@The Heart Center of Chonnam National University Hospital Waagstein et al. Circulation 1989;80:551-563



Cessation of HF medication - ACEi/ARB + BB

CLINICAL STUDIES

Recovery and recurrence of left ventricular systolic
dysfunction in patients with idiopathic dilated
cardiomyopathy

Jeonggeun Moon MD, Young-Guk Ko MD, Namsik Chung MD, Jong-Won Ha MD,
Seok-Min Kang MD, EuiYoung Choi MD, Se-Joong Rim MD

J Moon, ¥-G Ko, N Chung, et al. Recovery and recurrence of left CIInIcaI Chara(:terIStlcs Df patlents

ventricular systolic dysfunction in patients with idiopathic dilated

cardiomyopathy Can J Cardiel 2000;25(5):e147-e150. Number of pﬂtients 42

BACEKEGROUND: Some patients with nonischemic left ventricular (IV) Age| ‘_v'eaI'S, mean + SD 56918?

svstolic failure recover to have normal IV systolic funcrion However, few o
studies on the rate: of recovery and recurrence have been reported and no Sex, n (: -"{D}
definitive indicators that can predict the recurrence of IV dysfunction in
recovered idiopathic dilated cardiomyopathy (IDCMP ) patients have been Male 32 (?6]
determined It was hypothesized that patient: who recovered from nomnis-
chemic IV dysfunction have a substantial risk for recurrent heart failure. Female 10 {24)
METHODS: Forty-two patients (32 men) with IDCMP (mean [+ 5D] age . o
56.9x+3.7 years) who recoversd from systolic heart failure (IV ejection frac- Initial New York Heart Association class, n (%)
tion [IWVEF] of 26.5+6.9% at initial presentation) to a nearnormal state
(IVEF of 40% or greater, and a 10% increase or greater in absolute value) ||| 33 (?g)
were monitored for recurrence of IV systolic dysfuncrion. Patients with sip-
nificant coronary artery disease were excluded Patients were monitored for v g {21 )
41.0+26.3 month: after recovery (IVEF 53.4+7.6% ) from IV dysfunction
RESULTS: IV systolic dysfunction reappeared (IVEF 27.528.1% ) during 1g a
the follow-up peried in eight of 42 padients {19.0% ). Ne significant differ Initial EF, %, mean + SD 26.516.9
ence between the proups with or without recurrent heart failure was . \ . . )

0
observed in the baseline clinical and echocardiographic characteristics. Prescribed antiheart failure m9d|cat|0n, n ("{]j
However, more patients in the recurred IDCMP group than those in the . .
group that maintained the recovery state had discontinued antiheart fail- ACE inhibitors or ARBs, no beta-blockers 22 (52)
ure medication {(§2.5% versus 5.9%, P<=0.05).
CONCLUSTONS: IV dyifuncrion recurs in tome patients with rever- ACE InthItOI’S or ARBE. plus beta-leCkerS 20 (48}
ible IDCMP The recurrence was sipnificantly correlated with the discon-
tinuation of antiheart failure drugs. The results suggest that continuous Time to recovery of EF. mOchS_ mean + SD 15.4+11.8
medical therapy may be mandatory in patients who recover from IV sys-

telic dysfuncrion. EF at the time of recovery, %, mean = SD 53.4+7.6

Key Words: Congestive heart fafure; DCMP; Prognois ACE Angiotensin-converting enzyme;, ARB Angiotensin Il receptor blocker; EF
Ejection fraction

@The Heart Center of Chonnam National University Hospital Moon et al. Can J Cardiol 2009;25:6147-6150



Cessation of HF medication - ACEi/ARB + BB

TAELE 4
Factors that influence recurrent left ventricular systolic 1.0 — ‘—H
dysfunction § . A
Influencing factors OR P E __________________
Sex 0.881 0.34 2 0g—
Before recovery E
Age 0.997 0.995 f_:"'h
Causative disease 4 461 0.344 E
New York Heart Association class 0.917 0.364 é 06 =
Framingham score 0.749 0.309 %
Ejection fraction 0.861 0.212 o
LVEDD 1.113 0.168 E (.4
LVESD 1.009 0.126 E ................
Mitral regurgitation (= grade 2) 0.063 0.126 E
Concomitant beta-blocker usage 0.361 0.407 S
Time to recovery 0.861 0.434 E 02 - B
After recovery E
Ejection fraction 0.749 0.401 E p=0.021
LVEDD 1.313 0.826 o0 ] ] [
LVESD 0.695 0.146 0.00 20.00 40,00 60.00
Cessation of antiheart failure 26.667 0.007* lime (month)
medications (95% Cl 3.529-201.478)

Figure 1) Recurrence of heart falure (Kaplan-Meier curve). A Patients
who maintained their anttheart failure medication. B Patients who discontin-
ued their anttheart failure medication

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

"P=<0.05 indicates significance. LVEDD Left ventricular end-diastolic dimen-
sion; LVESD Left veninicular end-systolic dimension

@The Heart Center of Chonnam National University Hospital




Guideline for HF

Quality Metrics/Performance
Measures

< = : ) .
A Helping Cardiovascular Professionals (e American

Learn. Advance. Heal. Heart
Association.




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

inpatient setting)

succinate either within a 12 mo period when seen in the outpatient
setting or at hospital discharge

(cont.)
Measure Description* Care Level of
Setting | Measurement
4. Symptom Percentage of patient visits for those patients aged >18 y with a Outpatient | Individual
management diagnosis of HF and with quantitative results of an evaluation of both practitioner
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
w documented plan of care
. Patient self- Percentage of patients aged >18 y with a diagnosis of HF who were Outpatient | Individual
care educationtf | provided with self-care education on >3 elements of education during practitioner
>1 visits within a 12 mo period
6[ Beta-blocker] Percentage of patients aged >18 y with a diagnosis of HF with a Inpatient | Individual
therapy for LVSD (| current or prior LVEF <40%|who were prescribed beta-blocker and practitioner
(outpatient and therapy with{bisoprolol}[carvedilol) or[sustained release metoprolol| Outpatient | Facility

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

INew measure.

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

Helping Cardiovascular Professionals
Learn. Advance. Heal.

z

14

American

Heart
Associatione



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

(cont.)
Measure Description* Care Setting Level of
Measurement
7.| ACE Inhibitorjor Percentage of patients aged >18 y with a diagnosis of HF with a Inpatient Individual

ARB Therapylfor lcurrent or prior LVEF <40% Jvho were prescribed ACE inhibitor or and practitioner
LVSD (outpatient and ARB therapy either within a 12 mo period when seen in the outpatient | Outpatient | Facility

inpatient setting) setting or at hospital discharge

8. Counseling | Percentage of patients aged >18 y with a diagnosis of HF with current | Outpatient Individual
regarding ICD W LVEF <35% despite ACE inhibitor/ARB and beta-blocker therapy for practitioner
implantation for | at least 3 mo who were counseled regarding ICD implantation as a

patients with LVSD on | treatment option for the prophylaxis of sudden death
combination medical

therapyti

9. Post-discharge Percentage of patients, regardless of age, discharged from an inpatient | Inpatient Facility
appointment for heart facility to ambulatory care or home health care with a principal

failure patients 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)

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

1Test 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.

INew measure.

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

Learn. Advance. Heal. Hear:t )
Associatione

Helping Cardiovascular Professionals é American




Guidelines for Digitalis

. . - . Class | .
Patient with symptomatic®* HFrEF® - NYHA ||-|V dESpItE

Ventricular

drug/device therapy
Therapy with ACE-I° and beta-blocker
rate control

(Up-titrate to maximum tolerated evidence-based doses) recommended bv

HF-guidelines

Still symptomatic No

and LVEF <35%

Yes l

These above treatments may be combined if indicated

S Add MR antagonistés Especially if Especially if

8 8 (up-titrate to maximum tolerated evidence-based dose) e BB/ACEI/ARB/MRA/ARNI e acute setting with

E E L No therapy is limited: HF and/or hypotension
2 e £ (i > -low RR ® BB/CCB therapy limited
g 3 E Yes | - GFR < 30 ml/min, K*A (e.g. low RR, side effects)
E g e } I ! - side effects e inefficient rate control
S E Able to tolerate Sinus rhychm, Sinus rhythm,* ¢ CRT no option with BB/CCB alone

5 E E ACEI (or ARB)'z QRS duration =130 msec HR 270 bpm o atrial f|bri||ation With

5 3 5 l l i rapid ventricular rate

il : Digoxin Digitoxin

o

Target serum 0.5-0.9 ng/ml 8-18 ng/ml
¢ concentration
Resistant symptoms
ve | | No | Daily dose 0.0625 - 0.25 mg 0.05-0.1 mg*
Consider digoxin or H-ISDN No further action required
r LVAD, or heart trantlantation Consider reducing diuretic dose (GFR <60 mllmin: prefer Digitoxin)

2016 ESC guidelines for HF: Eur Heart J 2016;37(27):2129-200 Bavendiek, et al. Eur Heart J. 2017;[Epub ahead of print]

@The Heart Center of Chonnam National University Hospital



Digitalis Use

recovered

Punnoose et al. JCF 2011;17:527-532
HF-PEF
(n = 56)

HE-REF
(n=121)

HF-LEF
(n = 181)

HE-REF vs
HE-PEF
P Value

HF-REF vs
HE-LEF
P Value

Loop diuretic 44 (19) 58 (48) 137 (76)
Daily furosemide dose (mg) 167 + 203 110 + 154 132 £ 162
Aldosterone receptor antagonist 11(20) 23 (19) 68 (38)
ACE inhibitor or ARB (59 98 (81) 146 (81)
Calcium channel blocker 12(21) 9(7)
Beta-blocker 41 (1) 99 (82
Digoxin 8 (14) 22(18
Antiarrhythmic 4(0) 14(12)
Anticoagulant 26 (46) 28(23)
Antiplatelet agent 45 (80) 58 (48)
Lipid-modifying agent 39 (70) 35 (45)

004
Al
96
001
01
03
43
3l
004
002
007

<001
38
001
68
03
35
001
002

<001
39
A7

Basuray et al. Circulation. 2014;129:2380-2387 Rodyoed (n=1523)

Preserved (n=122)

Recovered (n=176)

PValue*

Medication use, n (%)

ACE inibitors or ARBS 1371 (90) 85(70)
Aldosterone antagonists 580 (38) 20 (16)
Aspirin 879 (56) 64 (52)
f-Blockers 1399 (92) 84 (69)
Digoxin 659 (43) 9(7)

Diuretics 1252 (82) 87(n)
Stating 811 (53) 58 (48)

@The Heart Center of Chonnam National University Hospital

149 85)
320
B (49
154 (88)
e
121 69)
959

KorAHF registry

Lee SE et al. Eur J Heart Fail 2014;16:700-708

Table 3 Pharmacological treatments during
hospitalization

Medications Sustained use Transient use

Nitrates
Hydralazine

514 (24.9)
12 (0.6)
1371 (66.4)
175 (8.5)
121 (5.9)
499 (24.2)
T9(09)
556 (26.9)
Aspirin 1093 (52.9) 262 (12.7)
Statins 805 (39) 117 (5.7)
Ivabradine 1(0) 0 (0)

2 (0.1) 2 (0.)

399 (19.3)
10 (0.5)
340 (16.5)
119 (5.8)
138 (6.7)
152 (7.4)
833 (40.3)
78 (3.8)

Loop diuretics
Thiazide diuretics
Amiodarone

Digoxin
Heparin/LMWH
Warfarin

Dronedarone
Diabetes medications 723 (35)
Parenteral n (%)
medications
Diuretics 1478 (71.5)
494 (23.9)
373 (18.1)
31 (1.5)
144 (7)
16 (0.8)
817 (39.5)

Dobutamine
Dopamine
Milrinone
MNorepinephrine
Nitroprusside
Nitroglycerine

LMWH, low melecular weight heparin.




Digoxin-associated mortality in AF or CHF

European HeartJournal CLINICAL REsEARcH |  Conclusions

gUng u " feur i . . . . .
tongriny  doi101093 eurheartj/ehvi43 This meta-analysis of the contemporary literature indicates that

digoxin therapy particularly without proper serum level control is
associated with an increased mortality risk in patients with AF and
Atrial fibrillation with CHF. Our sensitivity analysis, however, suggests negative
effects of digoxin particularly in the AF population but somewhat

Digoxi n_associated mo rtality: a Syste matic revi ew less unfavourable effects in the CHF pcpulation. Caupled with the

notion emphasized by Rathore et al,* this calls for randomized

and meta.analysis Ofthe literatu re trials of dose-adjusted digoxin therapy at least in CHF patients.

Until such proper randomized controlled trials are being completed,

Mate Yamos, Julia W. Erath, and Stefan H. Hohnloser* digoxin should be used with great caution (including monitoring
1 . 1 b

plasma levels), particularly when administered for rate control in AF.

Department of Cardiclogy, Division of Clinical Hectrophysiclogy, |.W. Goethe University, Theodor-Stern-Ka 7, 80590 Frankfurt am Main, Germany

Study Patient cohort Patients Statistics Hazard ratio and 95% CI
H?:E;d 95% <l p-Value
Hallberg (RIKS-HLA), 2007 - AF AF 21459 1,42 1,29 1.56 0,00 — -
Shah, 2014 - AF AF 48262 1,17 1,15 1,20 0,00 | |
Chao, 2014 - AF AF 4260 1,28 1,05 1,57 0,02 —i—
Total AF 1,28 1,12 1,46 <0,01 =
Hallberg (RIKS-HLA), 2007 - CHF (AF) CHF 18260 1,00 0,94 1,06 1,00 L 3
Shah, 2014 - CHF CHF 27972 1,14 1,11 1,17 0,00 | ]
Chao, 2014 - CHF CHF 521 0,88 062 1,23 045 5
Total CHF 1,05 0,91 1,20 0,52 -’—
0.5 1 2
Digoxin better Digoxin worse

@The Heart Center of Chonnam National University Hospital Vamos et al. Eur Heart J. 2015:36:1831-8




When should we discontinue diuretics in HFrecEF?

» No standardized approach to weaning diuretic therapy
after improvement

» BNP and ST2 elevation = abnormal ventricular wall stress

Punnoose et al. JCF 2011;17:527-532 HF-REF vs HF-REF vs
HF-PEF HFrecEF HF-LEF HF-PEF HE-LEF
(n = 56) (n = 121) (n = 181) P Value P Value

Loop diuretic 44 (79) (48) 137 (76) 004 < 001

Daily furosemide dose (mg) 167 + 203 i T 132 = 162 A1 38
Aldosterone receptor antagonist 11 (20) 23 (19 68 (38) 96 001

ACE inhibitor or ARB 32 (59) 98 (81) 146 (81) 001 68
Calcium channel blocker 12 (21) 9 (7] 4 (2) 01 03
Beta-blocker 41 (73) 99 (82) 157 (87) 03 35

Digoxin 8 (14) 22 (18) 71 (39) A3 001
Antiarrhythmic 4 (7 14 (12) 48 (27) g1 002
Anticoagulant 26 (46) 28 (23) 84 (46) 004
Antiplatelet agent 45 (80) 58 (48) 0% (54) 002

Lipid-modifying agent 39 (70) 55 (45) 08 (54) 007

@The Heart Center of Chonnam National University Hospital Stevenson et al. Circulation. 2014;129:2364-7



When should we discontinue diuretics in HFrecEF?

» Complaint of frequency

P Renal dysfunction

» BW loss - dehydration

@The Heart Center of Chonnam National University Hospital



It 1t Echo = & 0OfL} XF== Sl Ofet 772
Routine FU of Echo in HF

International jJournal of Cardiology 230 (201 7) 619624

Contents lists available at ScienceDirect

International Journal of Cardiology

journal homepage: www.elsevier.com/flocate/fijcard

Association of survival time with transthoracic echocardiography in
stable patients with heart failure: Is routine follow-up ever appropriate?

Crosshark

Ricardo Fonseca ?, Petr Otahal @, John Galligan ®, Samuel Neilson ®, Quan Huynh #, Makoto Saito 2,
Kazuaki Negishi ©, Thomas H Marwick =<*
* Menzies Institute for Medionl Research, Hobort, Australio
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ARTICLE INFO ABSTRACT

Article history: Boackground: The appropriateness of repeat transthoracic echocardiography (TTE) for stable heart failure (HF) is
Receivesd 28 August 2006 based on timing of the follow-up examination, but this lacks scientific support. We sought the association of rouw
Received in revised form 14 November 2016 tine follow-up TTE on survival and readmission in stable HF.
Accepted 16 December 2016 Methods: Patients with HF were selected from consecutive HF admissions from 2008 to 2012. Groups were divid-
Available online 20 December 2016 . - - . . - . -
ed into: no follow-up TTE; routine <1 year with no change in status (“rarely appropriate™), =1 year follow-up
Keywords: with no change i]l- status (“maybe d]Jl.ll'-{Jp]'idil:":l d.l-lli TTE due to Cll,.-ill}.;c in clinical status (“appropriate™). Sl.__lrviv.ﬂ
.f\.[-]prupri.ns- e analysis was performed for the combined endpoint of HF readmission and death, and a separate analysis was
Heart Failure performed for HE readimmission, with death as a competing risk.
Echocardiography Results: 4I had a follow-up TTE, including 41 (29%) within 1 year. The event-free time in
years was similar perween no TTE (1.10 years [95%CI1: 0.69, 1.49], routine TTE <1 year (2.61 years [95% CI:
1.08, 3.04], routine =1 year (2.45 years [95% CI: 1.37, 5.78]); all were greater than symptomatic patients
(0L09 years [95% CI: 0.02, 1.80]). HF readmission was independently associated with statins, renal disease,
coronary angiography and NYHA class, but not follow-up TTE timing. There were no differences im the cumulative
incidence for death between groups. There were no differences in change in management in routine TTE <1 year
and =1 year.
Condusion: The distinction of appropriateness of routine repeat TTE in stable HF patients, based on testing <1 or
=1 year after index admission appears unjustified.

© 2016 Elsevier Ireland Ltd. All rights reserved.
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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

Table 1
Outcomes in follow-up TTE and follow-up TTE groups (Inappropriate, Uncertain and Appropriate groups).

HF readmission, n (%) Death, n (%) HF/death, n (%)

TTE 28 (19.9) 63 (44.7) 91 (64.5)
No TTE 56 (40.6 170 (41.6) 336 (82.2)
p (TTE vs none) <0, 0.58

Inappropriate 24, 17 (41.5) 27 (659,
Uncertain 1(5.3)] 8 (42.1) 9(474)
Appropriate 17 (21.0) 38 (46.9) 55 (67.9)
p (all groups) <0.01 0.85 <0.01

p (Inappropriate, Uncertain and Appropriate groups) 0.21 0.82 0.24

p (Inappropriate and Uncertain groups) 0.15 1 0.28

p (Inappropriate and Appropriate groups) 0.84 0.7 0.98

p (Uncertain and Appropriate groups) 0.18 09 0.16
Abbreviations: HF = heart failure, TTE = transthoracic echocardiography.
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ACCF/AHA/AMA-PCPI 2011 HF Performance
Measurement Set (9 measures)

Measure Description* Care Level of
Setting Measurement
1. LVEF Percentage of patients aged >18 y with a diagnosis of HF for whom the | Outpatient | Individual
assessment guantitative or qualitative results of a recent or prior (any time in the practitioner
past) LVEF assessment is documented within a 12 mo period |
2. LVEF Percentage of patients aged >18 y with a principal discharge diagnosis | Inpatient |.  Individual
assessment of HF with documentation in the hospital record of the results of an practitioner
LVEF assessment that was performed either before arrival or during . Facility

hospitalization, OR documentation in the hospital record that LVEF
assessment is planned for after discharge

3. Symptom | Percentage of patient visits for those patients aged >18 y with a Outpatient | Individual
and activity diagnosis of HF with quantitative results of an evaluation of both practitioner
assessment current level of activity and clinical symptoms documented

*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

European Journal of Heart Failure (2017) 19, 512-521 RESEARCH ARTICLE
EUROPEAN doi:10.1002/ejhf.673

SOCIETY OF
CARDIOLOGY ™

Truncating titin mutations are associated with

a mild and treatable form of dilated
cardiomyopathy A—

Reticulum T-tubule

Joeri A. Jansweijer1?, Karin Nieuwhof??, Francesco

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

Recovery in Patients With Dilated Cardiomyopathy With Loss-

of-Function Mutations in the Titin Gene

Kevin Luk, BSc® & Abeer Bakhsh, MD & & Nadia Giannetti, MD & & Eleanor Elstein, MD & Mark Lathrop, PhD ] ] George Thanassoulis, MD 280 yamesC.
Engert, PhD 1]1]
Table. Characteristics of Patients With Dilated Cardiomyopathy
No. (%)

Clinical Characteristics Recovered EF (n = 31) Nonrecovered EF (n = 82) Transplant (n = 28) P Value®
Male 21 (67.7) 52 (63.4) 22 (78.6) >.99
Age at diagnosis, mean (SD), y 53.6 (11.9) 54.8 (12.1) 49.7 (8.4) >.99
Worst LVEF, median (IQR)" 20 (17.5-30.0) 15 (15.0-20.0) 15 (12.5-15.0)¢ <.001
Best LVEF, median (IQR)“ 60 (50.0-65.0) 40 (30.0-45.0) 30 (30.0-33.7)° <.001
Family history 8 (25.8) 13 (15.9) 11 (39.3) .63
Diabetes 8 (25.8) 23 (28.0) 9 (32.1) .82
Hypertension 10 (32.3) 36 (43.9) 13 (46.4) .30
Chemotherapy 0 1(1.2) 1(3.6) >.99
Peripartum 1(3.2) 2(2.49) 1(3.6) >.99
Stimulant use 2 (6.5) 3(3.7) 0 .30
High alcohol intake 6 (19.4) 8 (9.8) 2(7.1) .12
Arrhythmia 12 (38.7) 35(42.7) 12 (42.9) .84
TTNtv present, No./total No. (%)f 4/28 (14.3) 15/76 (19.7) 7/24 (29.2) 44

Abbreviations: EF, ejection fraction; IQR, interquartile range; LVEF, left measures are always recorded pretransplant.

ventricular ejection fraction; TTNty, titin truncating variant. <n=6.

? Tests were performed using t test for age at diagnosis, Mann-Whitney test for
worst LVEF and best LVEF, and Fisher exact test for all other clinical
characteristics. All P values are for recovered EF vs the other 2 groups
combined.

9 For patients with nonrecovered EF or transplant, n = 87. Best LVEF measures
are always recorded pretransplant.

“n=-5,

f =
® For patients with nonrecovered EF or transplant, n = 88. Worst LVEF COREINtpresentm et
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Discussion

We demonstrate that truncating 7TTN mutations are frequently observed in patients with DCM who recover systolic function with standard
medical therapy alone. Our results suggest that despite the key role played by TTN in cardiac function, individuals with these mutations can
recover systolic function and are equally likely to experience recovery as those with other causes of DCM. While it was recently shown that
recovery is possible in patients with DCM who have a truncating mutation in TTN with mechanical unloading therapy support, ‘2 (3 our
findings that recovery is possible in those receiving medical therapy alone is consistent with another recently published study. ' 4 However,
not all patients with TTN mutations receiving medical therapy recovered. While the specific mutations that cause DCM and their penetrance
are known to play a role in age at onset and prognosis, |5 6 to our knowledge, it remains unknown whether recovery from DCM also
depends on the specific TTN mutation or penetrance. Because the recovery of left ventricular function in response to pharmacological
therapy is variable, future studies should assess whether TTN mutations could affect the decision to continue medical therapy in patients
with DCM who demonstrate sustained recovery.

Conclusions

Similar to other recent work, ' 4 our results suggest that further understanding of the variables that affect recovery from DCM, including the

effect of genetics and their possible interactions with medical therapy, may be important in identifying each patient’s long-term
management.
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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

@The Heart Center of Chonnam National University Hospital
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Heart Failure with Recovered EF

Chemical Conversion of Atrial Fibrillation
Heart Failure?
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