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Emergence of New Epidemics of Cardiovascular Disease

Two new epidemics of cardiovascular disease are

emergmg‘ heart failure and atrial fibrillation. !Hospi—
tal admiss i teadily,

so that this condition has become the single most

trequent cause of hospitalization in persons 65 years

of age or older; it is now responsible for more than

875,000 admissions each year in the United States.23

Despite the development of a number of effective

new therapies for heart failure, such as angiotensin-

converting—enzyme inhibitors and cardiac transplan-

tation, the prognosis for patients with this condition “ﬁ‘g KﬁT
remains poor, and deaths have more than doubled DISEASE
in just 14 years.?* Eugene Braunwald, N EnglJ Med 1997 ATeTeor
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— Paroxysmal: 1.49% / year
- Persistent: 1.83%/year
— Permanent: 1.95%/year
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DOAC : direct oral anti-coagulant
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56 Circulation Vol 83, No 1, January 1991

MDPIT : multi-center post infarction trial
+ n=623 ol

+ DFEERICN T BTILF T LR %
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pulmonary congestion compared to those without it, is further
and this ratio did not vary significantly between diltiazem-
treatment groups.” CHF witt

Di ion the consi:
Scussto diltiazem

The primary MDPIT analysis found no overall analysis 0 EF <40%® );E'L Oy \D

increase in the frequency of late CHF among postin- These 1

farction patients receiving diltiazem.® The analysis tion of a = )LF 7‘& IS5 | j:%?éﬂ:ﬁ

also identified a diltiazem-related increment in the ;
. - . . tiazem-tr ) .
frequency of recurrent cardiac events in patients with that pron Robert EG/ et al. Circulation 1991; 83_-52_60_

earlv_evidence of left ventricular dvsfunction 10,11

0 '
EF: >45% 44-35% 34-25% <25%
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HR 0.84 (p=0.001)
[EAgEE (strict) <80bpm

+ RACEI

+ n=614, 68i%, B4 65.6%

+ FEEREARE 184 H

+ HEF 52%
+ EF<40% 15.1%
+ DAEARRE 9.8%
B IAfr SEAE A =1 65.6%
FEHBIER
+ DIMESE, ODAEBE AR,
+ ZEPAE, B, BEERAREAR LCLGE

No. at Risk

Strict control 303 282 273 262 246 212 131
Lenient control 311 298 290 285 255 218 138

—
(8]
]

Outcome (%)
=y
|

Cumulative Incidence of Primary

Van Gelter IC, et al. N EnglJ Med 2010;362:1363-73.
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rate control vs. rhythm control o _3_< .=

REABYSEIEATR <
N=4440, EF 54.7% (HF 23.2%) AF%*E?ET%%GD_C(J ?
HR: 99%

30 Confidence
Limits

254 _—
Covariate P HR Lower  Upper

Age at enroliment* <0.0001 1.06 1.04 1.08
Rhvthm control, » 7 e control Coronary artery disease <0.0001 165 131 2,07
Congestive heart failure <0.0001 1.83 1.45 2.32
Diabetes <0.0001 1.56 1.22 2.00
Stroke or transient ischemic attack ~ <0.0001  1.54 1.17 2.05
Smoking <<0.0001 1.75 1.29 2.39
First episode of atrial fibrillation 0.0067 1.27 1.01 1.58
No.oF DEATHS number (percent) Warfarin use <0.0001

Rhythm control 80 (4) 175(9)  257(13)  314(18) 352 (24) DIGOXITUSE 00001
Rate control 78 (4) 148 (1) 210 (11) 275 (16) 306 (21) Rhythm-control drug use 0.0005

—~
=
~—

2
©
+—
1.
o
=
L
>
S
£
3
£
3
o

Years

*Per year of age.

Wyse DG, et al. N EnglJ Med 2002;347:1825-33. Corley SD, et al. Circulation 2004;109:1509-13

+ rate control &rhythm control (amiodarone 63%) THRUER(CBRERUL
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+ 1998£f Dr.Haissaguerre (France, Bourdeux)

+ FEEMEODBEHEINDI0%U LTI, AiRiRicIRED OFERASNED DB HEI DS
=& (triggern) EIRD TR EZHISHTHERRK

+ triggerzbrE9 2 E TAFDOFRIEZIHEI T LN TEDAIHEM

+ 20004 RmgzimPEEEsT (PVI : pulmonary vein isolation) HMRIEE=MNS

Right Atrium Left Atrium

Haissaguerre M, et al. N EnglJ Med 1998;339:659-66.
Pappone C, et al. Circulation 2000;102:2619-28.
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AmERARbR BT PV ; Pulmonary Vein Isolation

A Crycballoon Ablation of Pulmonary Veia
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N 1% 1EE14FFEHREK . 65.4%
e AN v
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K.-H. Kuck et al.N EnglJ Med 2016; 374:2235-224%5
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AF case 50's M HFrEF/AF, MR

21BEIHI L DB 2 22 (CHERIRUNMER, BT SRALIFIRZE BE LS.
MFEDOAFSHHFDZET TRIARINE. (LT J1—KITEF 16.5% CHFrEFMDE2IH.
PMH(-), CHADS, 1, CHA,DS,-VASc 1, HASBLED 1

Labs : Hb 16.4g/dL, BUN 10.5mg/dL, Cr 0.74mg/dL, Na 142 mEq/L, BNP 722.6pg/mL

( Teine Keijinkai Hospital, Sapporo, Hokkaido
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DEREAR @ SEEMPRR DA, (ODIESMRI @ 7 RUD AEESSE, (LGE) FEME.

DAEEEEDLI/\BADL, —KBEERE. & k44 ARICCAKIT THAR.

ILMEMRI
LGEPETH

CAFIRTHII
UCG : EF 23.5%, LVDd 61.4mm, LAVI 40.4mL/m?2, severe hypokinesis, mild-moderate MR

|(Teine Keijinkai Hospital, Sapporo, Hokkaido




&5 B I A0—77v T
Labs : Hb 14.0g/mL, Cr 0.71mg/dL, Na 141mEq/L, BNP 5.0pg/mL

UCG : EF 56.4%, LVDd 54.6mm, LAVI 26.8mL/m?, MR/TR trivial
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BB+ ACE-IDHAIAR
DOACIEHILEN

|( Teine Keijinkai Hospital, Sapporo, Hokkaido
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+ CASTLE-AF '
s o N‘% 38%

+ FYER vs. CA (n=363)3 N |
iy “a—w-, , Ablation

+ lU\%jbE ” ﬁhm'h—l B
+ 18 E

o
btk 3 T
4+ EF<35% Hazard ratio, 0.62 (95% Cl, 0.43-0.87)

Medical therapy
’ P=0.007 by Cox regression
AN
+ AF |/ 'Q:F . P=0.006 by log-rank test

+ NYHA=TI ' 5 2 36

+ |CD/CRT*_IE;\&'/{§ Months of Follow-up

5 5
=5
= W\
=

g
| -,

o<
=
B =
o3
T O
oI
O
| -
(=
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N.F. Marrouche et al, N EnglJ Med 2018; 378: 417-27.




FxHF medical vs.

AT 7-RCTs,

ablation
n=1112

A catheter ablation rhythm control vs. medical therapy for all-cause mortality

ablation rhythm control  medical therapy Odds Ratio

—Study or Subgroup al__Event 0 e -H, Ra

2. ARC-HF 2013 1. 312(012,80.12)
3. CAMTAF 2014 24 13% 0.30[0.01,7.61]
4. AATAC 2016 101 17.0% 0.39[0.16, 0.95)
6. CASTLE-AF 2018 184 447% 0.46 [0.27, 0.80]

7. CABANA HF-subgroup 2019 163 359% 0.63[0.35,1.16]

Total (95% Cl) 498 100.0% 0.5110.36, 0.741

<

Total events
Heterogeneity.: Tau®= 0.00; Chi*= 2.25, df= 4 (P=0.69), F= 0%
Test for overall effect Z= 3.59 (P = 0.0003)

catheter ablation rhythm control vs. medical therapy for re-hospitalization
ablation rhythm control  medical therapy Odds Ratio

0.01

0.1 1 10 100

ablation rhythm control medical therapy

Odds Ratio

_Study or Subgroup Events Total Events _ Total Weight M-H, Random, 95% CI
4. AATAC 2016 32 102 58 101 42.4% 0.34(0.19, 0.60]

M-H, Random, 95% C1
+

5. CAMERA-MRI 2017 0 33 4 33 32% 0.10(0.01,1.89) ¢
6. CASTLE-AF 2018 64 178 89 184 54.4% 0.59[0.39, 0.90]

Total (95% CI) 314 318 100.0% 0.44 [0.26, 0.76]

-
->

Total events 96 151

Heterogeneity: Tau*=0.10, Chi*= 351, df=2(P=017), F= 43%
Test for overall effect: Z= 2.95 (P = 0.003)

C

catheter ablation rhythm control vs. medical therapy for stroke

ablation rhythm control  medical therapy Odds Ratio
Study or Subgroup Events Total _Events Total Weight M-H. Random, 95% CI
1. MacDonald 2011 0 19  82% 2.72[0.10,70.79]

0.01

01 1 10
ablation rhythm control medical therapy

Odds Ratio
M-H, Random, 95% CI

2. ARC-HF 2013 1 26 83% 0.32[0.01,8.24)
3. CAMTAF 2014 0 24 83% 2.88[0.11,74.21)
6. CASTLE-AF 2018 184 752% 0.45[0.15,1.33)

253 100.0% 0.590.23, 1.51]

Total (95% CI)
Total events 12

_.__

-

ARt EE

Heterogeneity. Tau®= 0.00;, Chi*= 2.14, df=3 (P=0.54), F= 0%
Test for overall effect. Z=1.08 (P=0.27)

0.02

0.1 1 10 50
ablation rhythm control medical therapy

AF ablation (FEI(CHFrEF) (XFEVEEELLEUTERET, BARZHF RS EDalEeE

S Chen, et al. Eur Heart ) 2020:41:286




ILETERREH1B e F1RAE | AFMR
Atrial Functional MR (mitral requrgitation)

ventricular
- functional MR R
ot Atriogenic tethering

L ERRAHO
¢ LEHOME

ERE - ALK

— LA and annular dilatation

T DR

AN = ~  Jj=t» Annulus area-leaflet
FUETUZT area imbalance

Leaflet remodeling

> Atrial

R - sam [ fnciorl

Flattened saddle shape —

hamstrin g i - Reduced annular contractility —‘|‘ Increa;f:lslseaflet
HERDINHERER T

BROFHU> atrial MR

EEMSEEE T

———— LA dysfunction

Direct acute effects

'fEErI] j—l—ﬁﬂﬁd) By /J\ > on MR?

Variable cycle lengths

BHARAL S |
rapid ventricular rate
udoprolapse EDE S

overriding

B¥
EEREE /\mbj_ MR jet Kagiyama N, et al. JAm Coll Cardiol Img. 2019

JCS/JTS/JSVVS/JSCSZOZOEEEHQETH& REESEOHA RS1> https://doi.org/10.1016/j.jcmg.2019.01.040
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JCS/JHRS 2021 Guidelines Focused Update on Non-Pharmacotherapy of Cardiac
Arrhythmias
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CABANA trial : n=2204, multi-center RCT, 68yo, HF 15.3%

Figure 2. Atrial Fibrillation Effect on Quality of Life (AFEQT) Summary Scores

o) disability

) . Between-group AFEQT summary score difference
100 no disability

E Mean AFEQT summary score

100 [l Catheter ablation  [] Drug therapy ‘ No. of No. of

Patients  Patients  Adjusted Mean
Interval, Ablation DrugRx  Difference Favors | Favors Catheter
mo (n=1108) (n=1096) (95% Cl) Drug Therapy Ablation

Baseline 1084 1078 -0.2(-1.9t01.5) —a—
3 971 983 3.0(1.3t04.7)
12 915 903 53(3.7t06.9
24 856 798 4.3(2.7106.0)
36 645 605 2.5(0.8t04.1)
48 476 473 3.0(1.1t04.9)
60 329 320 2.6 (0.3t04.8)
4192 4082 3.4(2.1t04.8) | |

Baseline 3 12 24 36 -4 -2
Questionnaire Interval, mo Adjusted Mean Difference (95% Cl)
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Daniel B, et al. JAMA 2019, 321: 1275-85.
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first diagnosed AF
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FAERE (1FLAAN) DAFICH T D
BFREHHTRA (L OME AN MMl 95

100+

EAST-AFNET4 S LR SN &
n=2789, follow-up period 5.1yrs s0- :L\[EUEEE+}3|_|&2’—\(E)P;§M<£+ACS
mean 70y.o N (p=0.605)

median 36days since AF diagnosis N

FIEE 36%, 1DAZE 28%, FHEIR 30%

primary outcome

40-

30 Usual care

Cumulative Incidence (%)

None 204

Other antiarrhythmic
Initial drug

Propafenone : : :
72 (5.2%) M Flecainide 2 4 6
106 (7.6%)
97 (7.0%) _| 487 (34.9%)

Early rhythm control

[ Amiodarone Years since Randomization
[ Dronedarone No. at Risk

45 AF ablation Usual care 1394 1169 388 405
—(3.2%) Early rhythm control 1395 1193 913 404
33 (3,82 Outcome Early Rhythm Control Usual Care Treatment Effect

First primary outcome — events/person-yr (incidence/100 249/6399 (3.9) 316/6332 (5.0) 0.79 (0.66 to 0.94)

person-yr)
Components of first primary outcome — events/person-yr
(incidence/100 person-yr)
0.72 (0.52 to 0.98)

- Death from cardiovascular causes 67/6915 (1.0) 94/6988 (1.3 (
270 (19.4%) Stroke 40/6813 (0.6) 62/6856 (0.9 0.65 (0.4 t0 0.97)

) )

) )

_M Hospitalization with worsening of heart failure 139/6620 (-2.1) 169/6558 (-2.6) 0.81 (0.65 to 1.02)
) )

)

Hospitalization with acute coronary syndrome 53/6762 (0.8) 65/6816 (1.0

T
§

(
0.83 (0.58 to 1.19)%
Second primary outcome — nights spent in hospital/yr 5.8+21.9 5.1+15.5 1.08 (0.92 to 1.28)§

Early rhythm control group
follow-up 2y : CA 19.4%, AAD 45.7% P.Kirchhof, et al. N EnglJ Med 2020; 383(14): 1305-16.
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