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Heart failure drug treatment: the fantastic four

Johann Bauersachs © *
European Heart Journal (2021) 42, 681-683
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Department of Cardiclogy and Angiology, Hannover Medical School, Hannover, Germany

Online publish-ahead-of-print 11 January 2021
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VOLUME 347

NUMBER 23

A COMPARISON OF RATE CONTROL AND RHYTHM CONTROL IN PATIENTS
WITH ATRIAL FIBRILLATION

THE ATRIAL FIBRILLATION FCLLOW-UP INVESTICATON OF RHYTHM MANACEMENT (AFFIRM) INVESTIGATORS*

CHARACTERISTIC

LAgC — VT
Female sex
Ethnic minority group — no. (%)

no. (%)

Predominant cardiac diagnosis
— no. (%)
Coronary artery disease
Cardiomyopathy
Hypertension
Valvular disease
Other
No apparent heart disease
History of congestive heart failure
— no. (%)
Duration of qualifying atrial
fibrillation =2 days — no. (%)
First episode of atrial fibrillation {vs.
recurrent cpisode) — no. (%)
Any prerandomization failure of an
antiarrhythmic drug — no. (‘%)
Size of left atrium normal — no. (%)}
Left ventricular ejection fraction
— %§
Normal left ventricular ejection
fraction — no. (%)}

OVERALL
IN=4060}

69.7 9.0
1594 (39.3)
461 (11.4)

1059 (26.1)
194 (4.8)
2063 (50.8)
198 (4.9)
42 (1.0)
504 (12.4)
939 (23.1)

2808 (69.2)
1391 (35.5)
713 (17.6)

1103 (35.3)
54.7+13.5

2244 (74.0)

RATE-CONTROL RHYTHM-CONTROL

Group
(N=2027)

69.8+:8.9
823 (40.6)
241 (11.9)

497 (24.5)
99 (4.9)
1045 (51.6)
98 (4.8)
23 (1.1)
265 (13.1)

475 (23.4)
1406 (69.4)
700 (35.8)
364 (18.0)

549 (35.3)
549x13.1

1131 (74.9)

Grour
(N=2033)

69.719.0
771 (37.9)
220 (10.8)

562 (27.6)
95 (4.7)
1018 (50.1)
100 (4.9)
19 (0.9)
239 (11.8)

464 (22.8)
1402 (69.0)
691 (35.3)

349 (17.2)

554 (35.3)
54.6+13.8

1113 (73.2)

VALUE

0.82
0.08
0.28
0.29

0.64

0.80

0.74

0.51

0.98
0.74

0.29

Cumulative Mortality (%)

Years

NoO. oF DEATHS

Rhythm control 0
Rate control 0

number (percent)

175 (9) 257 (13)
148 (7) 210 (11)

80 (4)
78 (4)

314 (18)
275 (16)

352 (24)
306 (21)

Figure 1. Cumulative Mortality from Any Cause in the Rhythm-Control Group and the Rate-
Control Group.

Time zero is the day of randomization. Data have been truncated at five years.
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NO. 14

Early Rhythm-Control Therapy in Patients with Atrial Fibrillation

P. Kirchhof, A.J. Camm, A. Goette, A. Brandes, L. Eckardt, A. Elvan, T. Fetsch, |.C. van Gelder, D. Haase,
L.M. Haegeli, F. Hamann, H. Heidbiichel, G. Hincricks, J. Kautzner, K-H. Kuck, L. Mont, G.A. Ng, J. Rekosz,
N. Schoen, U. Schotten, A. Suling, J. Taggesclle, S. Themistoclakis, E. Vettorazzi, P. Vardas, K. Wegscheider,

S. Willems, H.J.G.M. Crijns, and G. Breithardt, for the EAST-AFNET 4 Trial Investigators*

Characteristic

Age —yr
Female sex — no. (%)
Body-mass indext
Type of atrial fibrillation — no./total no. (%6)

First episode

Paroxysmal

Persistent
Sinus rhythm at baseline — no. ftotal no. (%)
Median days since atrial fibrillation diagnosis (IQR):
Absence of atrial fibrillation symptoms — no.ftotal no. (%)§
Previous cardioversion — no.ftotal no. (%)
Concomitant cardiovascular conditions
Previous stroke or transient ischemic attack — no. (%)
At least mild cognitive impairment — no. /total no. (%6)9
Arterial hypertension — no. (%)
Blood pressure — mm Hg|

Systolic

Diastolic
Stable heart failure — no. (%6)**
CHA,DS;-VASc scoret T

Valvular heart disease — no. /total no. (%)
Chronic kidney disease of MDRD stage 3 or 4 — no. (%6) 11

Early Rhythm Control

(N=1395)

70.2:8.4
645 (46.2)
29.2:5.4

528/1391 (38.0)
501/1391 (36.0)
362/1391 (26.0)
762/1389 (54.9)
36.0 (6.0-114.0)
395/1305 (30.3)
546/1364 (40.0)

175 (12.5)
582/1326 (43.9)
1230 (38.2)

136.5+19.4
80.9+12.1
396 (28.4)
3.4£13
609/1389 (43.8)
172 (12.3)

Usual Care
(N=1394)

70.4:8.2
648 (46.5)
29.315.4

520/1394 (37.3)
4931394 (35.4)
381/1394 (27.3)
743 /1393 (53.3)
36.0 (6.0-112.0)
406/1328 (30.6)
543/1389 (39.1)

153 (11.0)
5841341 (43.5)
1220 (87.5)

137.5+19.3
81.3:12.0
402 (28.8)
3.3:1.3
642/1391 (46.2)
179 (12.8)

100
90-
80-
£ -
@
£
o 60-
-
O
£ 504
v
b
= 40 -
=
£ 304 Usual care
O
20-
10- Early rhythm centrol

| | |
0 2 2 6 8

Years since Randomization

No. at Risk
Usual care 1394 1169 888 405 34
Early rhythm control 1395 1193 913 404 26

Figure 2. Aalen—Johansen Cumulative-Incidence Curves for the First
Primary Outcome.

The first primary outcome was a composite of death from cardiovascular
causes, stroke, or hospitalization with worsening of heart failure or acute
coronary syndrome.
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Early Rhythm-Control Therapy in Patients with Atrial Fibrillation

P. Kirchhof, A.J. Camm, A. Goette, A. Brandes, L. Eckardt, A. Elvan, T. Fetsch, |.C. van Gelder, D. Haase,
L.M. Haegeli, F. Hamann, H. Heidbiichel, G. Hincricks, J. Kautzner, K.-H. Kuck, L. Mont, G.A. Ng, ). Rekosz,

N. Schoen, U. Schotten, A. Suling, J. Taggesclle, S. Themistoclakis,
S. Willems, H.J.G.M. Crijns, and G. Breithardt, {auddae

E. Vettorazzi, P. Vardas, K. Wegscheider,

cSob AL B

- A - L7 Toh deedaydo g 1. RGP
- =re K -~

i

45

. —(3.2%)

Characteristic . In itial 2Yr
1001 a2 100-
Age —yr ' 69%)
Female sex — no. (%
Body-mass index'i'( ) 80- 80- aed (34"9%)
Type of atrial fibrillation — no./total no. (%6)
First episode
Paroxysmal +« 60— 60 -
Persistent 5
Sinus rhythm at baseline — no. ftotal no. (%) E
Median days since atrial fibrillation diagnosis (IQR)z: g 40 40—
Absence of atrial fibrillation symptoms — no.[total no. (%)§
Previous cardioversion — no./total no. (%)
Concomitant cardiovascular conditions 20- ‘ 20—
Previous stroke or transient ischemic attack — no. (%)
At least mild cognitive impairment — no./total no. (%)Y 270 (19.4%)
Arterial hypertension — no. (%) 112 (8.0%)
Blood pressure — mm Hg| 0 0
Systolic . Y T——
Diastolic ©80.9:12.1 81.3:12.0
Stable heart failure — no. (%6)** 396 (28.4) 402 (28.8)
CHA;DS;-VASc scoreft 3.4£13 3.3:x13
Valvular heart disease — no./total no. (%) 609/1389 (43.8) 642/1391 (46.2)
Chronic kidney disease of MDRD stage 3 or 4 — no. (%6) 11 172 (12.3) 179 (12.8)

INRE L —bd>btO—)L vs.

/)

X /H> bO—)L

100
90-
80—
ﬁ
None , Usual care
Other antlarrhythmlc
drug
! Early rhythm control
! Propafenone :
M Flecainide — | ! !
2 4 6 8

" Amiodarone "
¢ Years since Randomization

" Dronedarone
AF ablation

888
913

405
404

34
26

Figure 2. Aalen—Johansen Cumulative-Incidence Curves for the First
Primary Outcome.

The first primary outcome was a composite of death from cardiovascular
causes, stroke, or hospitalization with worsening of heart failure or acute
coronary syndrome.
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Europaan Journsl of Heart Falure (1C13) 15, 110-118
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Effects of carvedilol on heart failure with
preserved ejection fraction: the Japanese
Diastolic Heart Failure Study (J-DHF)

Kazuhiro Yamamoto'*, Hideki Origasa?, and Masatsugu Hori’ on behalf of the
J-DHF Investigators

Cuntrol Carvedilel

n 125 120
Age (vears) M+ 1 73+ 10
Female (% of patients) 52 (41.6%) 51 (425%)
NYHA class

| 23 22

] 94 83

] 6 13

v 2 2
SAS score (METs) 52418 50+ 18
Heart rate (bp.m.) 74+ 13 2+1
Atrial fibrilation 44 (35.2%) 39 (325%)
Systolic blood pressure (mmig) 133421 1344+ 2
iastolic blood pressure (mmHg) 4413 5+ 4
Body mass Index (<g/m’) 241 + 4.1 142+ 44
Actiology of heart failure

Non-ischaemic 110 (88.0%) 99 (825%)
Marbidity

Hypertension 101 (80.8%) 96 (80.0%)

Isckaerric heart disease 30 (24.0%) 34 (283%)

Atrial fidrillation 57 (45.6%) 61 (508%)

Diabetes mellitus 42 (33.6%) 33 (275%)

Dyslipicaemia 57 (45.6%) 43 (358%)

Cerebrovas:ular disease 16 (12.8%) 14 (117%)
History of hospitalzation for heart failure 75 (60.0%) 72 (600%)
Mediations

ACEI 28 22 4%) 29 (242%)

AR3 70 (56.0%) 61 (508%)

ACEl or ARB 88 (70.4%) 85 (708%)

Diuretics 71 (56.8%) 76 (633%)

Mireralocorticod recepor blockers 32 (25.6%) 25 (208%)

Digoxin 27 (21.6%) 23 (192%)
Hiemogicbin [g/al) 1.6 %20 128+ 19
Serum creatinine level (mg'dl) 101 £ 045 098 + 037
Cstimated glomerdlar filtration rate (mU/min/1.73 m") 503 + 202 00+ 1780
BNP (pg/mL) 2349 + 2816 2°9.2 4 2949
Norepinephrine (pg/ml) 6659 + 4408 666.6 + 4775
Left ventricular end-diastolic dimension (mm) 51+8 S0+7
Left vantricular ejection fraction (%) 53+ 11 62+ 10
Left ventricular mass index (g/m?) 138 + 53 126 + 44

Left azrial dimension (mm) 45+ 10 44+ 8

Bl [ 3 — HFpEF

Table 2 Primary outcome with component events

Control

No. of patients
with event

Carvedilol (n = 120)

No. of patients
with event

Relative risk
(95% CI)

P-value

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Primary outcome

Cardiovascular death

Unplanned hospitalization for heart failure
Secondary outcome

All-cause mortality

Worsening of symptoms

An increase in BNP by =30% of the value at baseline

(in patients with BNP =200 pg/mL at baseline)

Unplanned hospitalization for heart failure, or a need
for medification of the treatment for heart failure

Cardiovascular death, or unplanned hospitalization
for any cardiovascular causes

Cardiovascular death

Unplanned hospitalization for any cardiovascular causes
All-cause death, or unplanned hospitalization for heart failure

All-cause death

Unplanned hospitalization for heart failure

All cause death, or unplanned hospitalization
for any cardiovascular causes

All-cause death

Unplanned hospitalization for any cardiovascular causes

21
31

(n=37)
34

52

46
39
12
27
56

10
46

18
25

(n=23)
28

38

31
36
15
21
45

14
31

0.902 (0.543-1.486)

0.990 (0.526—1.864)
0.879 (0.470-1.643)
0.936 (0.212—4.136)

0.900 (0.544—1.488)

0.768 (0.504—1.169)

0.990 (0.627-1.564)

0.846 (0.570—1.255)

0.9747
0.8337
0.9304

0.6802

0.2178

0.9655

0.4054

BNP, brain natriuretic peptide; Cl, confidence interval.
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Spironolactone for Heart Failure with Preserved Ejection Fraction s 0.80- 0.20- LRT> R b
Bertram Pitt, M.[2., Marc A. Pfeffer, M.D,, Ph.D., Susan F. Assmann, Ph.D., Rabin Boneau, M.[2., Inder S. Anand, M.D,, ..a 0'75 | Sp|r0n0|act0ne ~ Je b
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Jerome L Fleg, M.D., lvan Gordeev, M.D., Ph.D., Brian Harty, M.A_, John F. Heitner, M.D., Christopher T. Kenwood, M.S,, =) 0 g A
Eldrin F. Lewis, M.D,, M.P.H., Eilleen O’Meara, M.D,, Jeffrey L. Probstfield, M.D., Tamaz Shaburishvili, M.D., Ph.D., c 'E 0.65 - ?
Sanjiv ). Shah, M.D., Scott D. Sclomon, M.D., Nancy K. Sweitzer, M.D., Ph.D,, Song Yang, Fh.D., O = A 1E_Lt
and Sonja M. McKinlay, Ph.D., for the TOPCAT Investipators* ’.g ﬁ.o 0.60- ILJ\ ¥
Spironolact Placeb © A 0.10-
Characteristic "('ﬁimz‘{"‘ (NZI?Z;I % |.|=.| 0.55 | B\Z:/:_El B"_“'
Age — yr E b 0.50- 70
Median €2.7 68.7 v
© - -
Irterquartile range 61.0-76.4 60.7-75.5 .E E 0‘45 0.05
Age =75 yr — no. (34) 485 (28.7) 453 (26.3) 1o E 0.40 -
-
Fernale sex — no. (%) 888 (51.6) B87 (51.5)
White race — no. (%) T 1525 (83.6) 1537 (89.2) g é 0'35 o 0'00 | | | | | |
Left ventricular ejection fraction — % J ; 0, 30 -t O 12 24 3 6 48 60 72
Median 56 56
Interquartile range 51-61 51-62 ‘E; 0.25-
NYHA functional classification — no. {%) E 0,20 =1
| 56 (3.3) 53 (3.1) = il
Il 1080 (63.3) 1104 (64.1) E 0.15
I 568 (31.0 553 (32.1) 0.10 .
¢ iy v Hazard ratio, 0.89 (95% Cl, 0.77-1.04)
Missing data 1 (<0.1) 5(0.3) 0.05- P=0.14 by Iog-rank test
Eligibility straturn 0.00 | I | 1
Hospitalization in previous year with management of heart failure 1232 (71.5) 1232 (71.5) O 24 48 60 72
as major comporent — no. (%}
Elevatad natriuretic peptides in previous 60 days — no. (%)% 400 (28.5) 491 (28.5) MOI‘IthS
BNP — pg/ml
Median 236 235 B
Interquartile range 149-414 141-410 NO- at RISk
NT-proBNP — pg/ml Spir0n0|ad0ne ]. 722 ].502 1168 870 614 330 53
LD Ly L Placebo 1723 1462 1145 834 581 331 53

Interquartile range 537-1634 627-2258
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Spironolactone for Heart Failure with Preserved Ejection Fraction

Bertram Pitt, M.[2., Marc A. Pfeffer, M.D,, Ph.D., Susan F. Assmann, Ph.D., Rabin Boneau, M.[2., Inder S. Anand, M.D,,

Brian Claggett, Ph.D., Nadine Clausell M.D., Ph.D), Akf.h:i:,’ S. Desai, M.D., M.B.H., Rafael Diaz, M.D.,

Jerome L Fleg, M.D,, lvan Gordeev, M.D., Ph.D., Brian Harty, M.A_, John F. Heitner, M.D., Christopher T. Kenwood, M.S.,

Eldrin F. Lewis, M.D,, M.P.H., Eileen O"Meara, M.D,, Jeffrey L. Probstfield, M.D,, Tamaz Shaburishvili, M.D., Ph.D.,
Sanjiv ). Shah, M.D., Scott D. Sclomon, M.D., Nancy K. Sweitzer, M.D., Ph.D,, Song Yang, Fh.D.,
and Sonja M. McKinlay, Ph.D., for the TOPCAT Investipators®

Characteristic
Age — yr

Medizn

Interquartile range

Age =75 yr — no. (%5)

Fernale sex — no. (%)

White race — no. (%) 1
Left ventricular ejection fraction —

Medizn

Interquartile range

NYHA functional classification

|

Il

It

v

Missing data

Eligibility straturn

Hospitalization in previous year with management of heart failure
as major comporent — no. (%}

Elevatad natriuretic peptides in previous 60 days — no. (%)%
BNP — pg/ml

Mecdian

Interquartile range

NT-proBNP— pg/ml

Mediany

Interquartile range

Spironolactone
(N=1722)

68.7
61.0-76.4
495 (28.7)
888 (51.6)

1525 (88.6)

56
51-61

56 (3.3)
1090 (63.3)
568 (33.0)
7 (0.4)
1 (<0.1)

1232 (71.5)
490 (28.5)

236
149-414

847
537-1634

Placebo
(N=1723)

88.7
60.7-75.5
453 (26.3)
B87 (51.5)

1537 (89.2)

56
51-62

53 (3.1)
1104 (64.1)
553 (32.1)

8 (0.5)

5{0.3)

1232 (71.5)

491 (28.5)

235
141-410

1017
6272258

Estimated Cumulative Proportion of Patients
Hospitalized for Heart Failure

No. at Risk

Spironolactone
Placebo

MRA (REO_ SO t>) —HFpEF

1.00+
0.95
0.90
0.85+
0.80
0.754
0.70+
0.65
0.60
0.55+
0.50+
0.45
0.40+
0.35+
0.30+
0.25+
0.20+
0.154
0.10+
0.05

0.30+

0.254

0.20-

0.15-

0.10+

0.05

0.00-f

Placebo

Spironolactone

| | | | | 1

0 12 24 36 43 60 12

Hazard ratio, 0.83

P=0.04 by log-rank test

(95% Cl, 0.69—0.99)

0.00 T T T T T ]
0 12 24 36 48 60 72
Months
1722 1502 1167 869 613 330 53
1723 1464 1148 837 583 332 53

Vo va w

=

IMZELE
2. 0DAEART
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Angiotensin—Neprilysin Inhibition in Heart Failure
with Preserved Ejection Fraction

S.C. Solomon, J.J.V. McMurray, |.S. Anand, J. Ge, C.S.P. Lam, A.P. Maggioni, F. Martinez, M. Packer, M.A. Pfeffer,
B. Pieske, M.M. Redfield, J.L. Rouleau, D.J. van Veldhuisen, F. Zannad, M.R. Zile, A.S. Desai, B. Claggett, P.S. Jhund
S A Boytsov, ). Comin-Colet, ) Cleland, H -D. Diingen, E. Goncalvesova, T. Katova, | F. Kerr Saraiva, M. Lelonek,

B. Merkely, M. Senri, S.J. Shah, J. Zhou, A.R. Rizkala, J. Gong, V.C. Shi, and M.P. Lefkowitz,
for the PARAGON-HF Investigators and Committees*

Sacubitril-Valsartan Valsartan

Characteristic [N=2407) (N=2389)
Age —yr 12.7:8.3 72.8+8.5
Fernale sex — no. (3€) 1241 (51.6) 1238 (51.8)
Systolic blood pressure — mm Hgi: 130.5£15.6 130.6+153
Heart rate — beats/minj; 70.6+12.3 70.3+12.2
Bady-mass index] 30.2+4.9 30.3+5.1
Serum creatinine — mg/dii 1.1:0.3 11103
Estimated GFR — mlfmin/1.73 m’ 63:19 62419
Clinical features of heart failure

Ischemic cause — no. (5¢) 895 (37.4) 824 (34.5)

Left ventricular ejection fraction — % 57.6:78 57.5:8.0

Median NT-proBNP (interquartile range) — pg/ml

NYHA functional class at randomization — no. (%6) 1

004 (475-1596)

915 (453-1625)

[ 73 (3.0) 64 (2.7)
I 1866 (77.5) 1840 (77.0)
1] 458 (19.0) 474 (19.8)
v 2 (0.3) 11 {0.5)
Missing data 2 {0.1) 0
Medical history — no. (%)

Hypertension 2304 (95.7) 2280 (95.4)
Diabetes 1046 (43.5) 1016 (42.5)
Atrial fibrillation or flutter 775 (32.2) 177 (32.5)
Stroke 266 (11.1) 242 (10.1)
Hospitalization for heart failure 1135 (47.2) 1171 (45.0)
Myocardial infarction 561 (23.3) 522 (21.9)

ARNI—HFpEF

Total Hospitalizations for Heart Failure and Death from Cardiovascular Causes

70—

204

Mean Cumulative Events
per 100 Patients
w
<
1

551
50

45—
40-
351
30+
25
20+
157

Valsartan

Sacubitril-valsartan

W -
.-

(rate ratio, 0.87; 95% CI, 0.75to 1.01; P =0.06)

Valsartan

Sacubitril—valsartan

Total Hospitalizations for Heart Failure

100 -

90 -

2 30

20 70

S5

55 60
-

Sao 50
£S

ES 40
u | -

= g. 30+

‘é 20

10-

0

99"
50—
45+
40+
35
30
25+
20
15+
10

Sacubitril-valsartan

YR =N

(RR, 0.85 (0.72-1.00) )

Valsartan

Sacubitril -valsartan




CEY) O

The NEW ENGLAND
JOURNAL o MEDICINE

SGLT2PHEH —HFpEF

Total Hospitalizations for Heart Failure and Death from Cardiovascular Causes

33 ) N AN o
50 o LAEART
ESTABLISHED IN 1812 OCTOBER 14, 2021 YOL, 385 NU. 16 454 Valsart -
cisartan
w40 o DIEEE
~ . . . . . 35-' |
Empagliflozin in Heart Failure with a Preserved 5 0 B -
. . . ] | H T 1 . (o) . —
Ejection Fraction = 80 25 Sacubitril-valsartan (rate ratio, 0.87; 95% CI, 0.75to 1.01; P =0.06)
a2 704 20+
S.C. Anker, J. Butler, G. Filippates, J.P. Ferreira, E. Bocchi, M. Bohm, H.-P. Brunner-Lz Rocca, O.-). Choi, o s 15—
V. Chopra, E. Chuquiure-Valenzuela, N. Giannetti, |.E. Gomez-Mesa, S. Janssens, J.L. Januzzi, > 604 104 Valsartan
J.R. Gonzalez-Juanatey, B. Merkely, S.). Nicholls, S.V. Perrone, |.L. Pifiz, P. Ponikowski, M. Senni, D. Sim, 5 g 50 a
J. Spinar, |. Squire, S. Taddei, H. Tsutsui, S. Verma, D. Vinereanu, J. Zhang, P. Carson, C.S.P. Lam, N. Marx, = 8 0-
C. Zeller, N. Sattar, W. Jarnal, S. Schnaidt, J.M. Schnee, M. Brueckmann, S.). Pocock, F. Zannad, and M. Packer, g — 40 0 i é 5 |
for the EMPEROR-Preserved Trizl Investigators® U35 30 bitril_val
Empagliflozin Placebo c Q Sacubitril—valsartan
Characteristic (N =2997) (N=2991) L7} 204
Age — yr 71.893 71.9+9.6 = 104
Fernale sex — na. (%4) 1338 (44.6) 1338 (44.7) 0.
NYHA functional classification — no. (%4) 0 1 é :;
Class | 3(0.1) 1 (<0.1)
Years
Class II 2432 (81.1) 2451 (81.9)
T 52 (18.4) T e
Class IV 10 (0.3) 8(03) Total Hospitalizations for Heart Failure
Body-mass indexi 29.77+5.8 29.90+5.9 55
Heart rate — beats per minute 70.4+12.0 70.3+11.80 50—
Systolic blood pressure — mm Hg 131.8415.6 131.9£15.7 100 - 45 < L
Left ventricular ejecticn fraction 90 40— N I L‘\ \Al |3—
Mean left ventricular ejection fraction — 3% 54.318.3 54.3:8.8 9 0 35 Valsartan 4 el )-G
Left vcntr?cu|ar c]tcd'fon f—radfon >40% to <50% — no. (%6)§ 555 (33.2) 5838 (33.0) § - :o- 32: (RR, 0.85 (O 72-1. 00) )
Left ventricular ejection fraction =50% to <6026 — no. (%) 1028 (34.3) 1030 (34.4) L T 5l 20- A
Left ventricular ejection fraction =60% — no. (%) 974 (32.5) 973 (32.5) 2 -% 60 - 15- Sacubitrik-valsartan
-
Median NT-proBNP (interquartile range) — pg,/ml 994 (501-1740) 946 (498-17125) S a 50 - 10-
= Valsartan
Heart failure category — no. (54) I 8 40 5
— -
Ischernic 1079 (36.0) 1038 (34.7) O = 30 0- 1 1 1
Nonischemic 1917 (64.0) 1953 {65.3) = a g 0 1 2 3 e
Cardiovascular history — no. (%) g 20 Sacubitril-valsartan
Hospitalization for heart failure during previous 12 me 699 (23.3) 670 (22.4) 10-
Atrial fibrillation 1543 {51.5) 1514 (50.6) 0- 1 ] l
Diabetes mellitus 1466 (48.9) 1472 (45.2) 0 1 2 3
Hypertension 2721 (90.8) 2703 (50.4)
Mean eGFR — ml/min/1.73 m* 60.6+19.3 60.6+19.9 Years
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Atrial Fibrillation and Dapagliflozin |
Efficacy in Patients With Preserved or
Mildly Reduced Ejection Fraction

20 -

Cumulative Incidence (%)

.

Jawad H. Butt, MD," Toru Kondo, MD, PiD,” Pardeep S. Jhund, MBCHB, MSc, PiD,” Josep Comin-Colet, MD,’ 0-
Rudolf A. de Boer, MD, PuD,” Akshai S. Desai, MD, MPH,* Adrian F. Hernandez, MD,’ Silvio E. Inzucchi, MD,* 0 ] 2 B
Stefan P. Janssens, MD," Mikhail N. Kosiborod, MD,' Carolyn S.P. Lam, MD,' Anna Maria Langkilde, MD, PuD," Years Since Randomization
Daniel Lindholm, MD, PuD," Felipe Martinez, MD,' Magnus Petersson, MD, PuD," Sanjiv J. Shah, MD,” Number at Risk
Jorge Thierer, MD,"” Muthiah Vaduganathan, MD, MPH,” Subodh Verma, MD,” Ulrica Wildering, PuD," No AF 2,709 2427 1,678 236
Brian L. Claggett, PuD,” Scott D. Solomon, MD,” John J.V. McMurray, MD" Paroxysmal AF 1,127 957 635 108
Pers/Perm AF 2 425 2,177 1,490 3
—— No AF —— Paroxysmal AF  —— Pers/Perm AF
No AF (n = 2,709) | Any AF (n = 3,552) |
BACKGROUND Atrial fibrillation (AF) is common in heart failure (HF), is assodated with worse outcomes compared
with sinus rhythm, and may modify the effects of therapy. Placebo Dapagliflozin Placebo Dapagliflozin
OBJECTIVES This study examined the effects of dapagliflozin according to the presence or not of AF in the DELIVER (n =1.337) (n =1,372) (n =1,794) (n =1,758) Pinteraction
(Dapagliflozin Evaluation to Improve the LIVEs of Patients With PReserved Ejection Fraction Heart Failure) trial. Primary composite outcome 0.26
METHODS A total of 6,263 patients with HF with New York Heart Association functional class 11-IV, left ventricular No. of events 222 (16.6) 207 (15.1) 388 (21.6) 305 (17.3)
ejection fraction >40%, evidence of structural heart disease, and elevated N-terminal pro-B-type natriuretic peptide .
levels were randomized to dapagliflozin or placebo. Clinical outcomes and the effect of dapagliflozin, according to AF Event rate per 100 person-years (95 % Cl) 8.1 (71 -9.2) 7 45 (63'83) 10.8 (9.8-11.9) 8.3 (74'93)
status, were examined. The primary outcome was a composite of cardiovascular death or worsening HF. HR (95% Cl)a 0.89 (07 4-1 08) 0.78 (067'090)
RESULTS Of the 6,261 patients with data on baseline AF, 43.3% had no AF, 18.0% had paroxysmal AF, and 38.7% had Worsening HF 0.24
persistent/permanent AF. The risk of the primary endpoint was higher in patients with AF, especially paroxysmal AF, driven by
a higher rate of HF hospitalization: no AF, HF hospitalization rate per 100 person-years (4.5 [95% CI: 4.0-5.1]), paroxysmal AF No. of events 153 (11.4) 141 (10.3) 302 (16.8) 227 (12.9)
PO DI S S 00 PSS AL (A LA N TR U7 0 M T et of s ML i e Event rate per 100 person-years (95% Cl) 5.6 (4.7-6.5) 4.9 (4.2-5.8) 8.4 (7.5-9.4) 6.2 (5.4-7.1)
primary outcome was consistent across AF types: no AF, HR: 0.89 (95% Cl: 0.74-1.08); paroxysmal AF, HR: 0.75 (95% Ci:
0.58-0.97); persistent/permanent AF, HR: 0.79 (95% Cl: 0.66-0.95) (Pewacson = 0.49). Consistent effects were observed HR (95% ClI)? 0.88 (0.70-1.11) 0.74 (0.63-0.88)
for HF hospitalization, cardiovascular death, all-cause mortality, and improvement in the KCCQ-TSS. e .
HF hospitalization 0.28
CONCLUSIONS In DELIVER, the beneficial effects of dapaglifiozin compared with placebo on clinical events and
symptoms were consistent, irrespective of type of AF at baseline. (Dapaglifiozin Evaluation to Improve the LIVEs of No. of events 135 (1 01) 121 (88) 283 (158) 208 (" 8)
Patients With PReserved Ejection Fraction Heart Failure. [DELIVER]; NCT03619213) (J Am Coll Cardiol 2022;80:1705- Event rate per 100 person-years (95% Cl) 4.8 (4.1-5.7) 4.2 (3.5-5.0) 7.8 (6.9-8.7) 5.6 (4.9-6.4)
1717) ® 2022 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an o a
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/). HR (95 A’ CI) 0.86 (067-1 10) 0.73 (061 -087)
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eNYHA class= II

(LVEFZ35%

«ICD/CRTDIBAF% |

A Death or Hospitalization for Worsening Heart Failure

Probability of Survival Free
of Hospital Admission

No. at Risk
Ablation
Medical therapy

1.0+
0.9+
0.8
1.7
0.6
0.5-
0.4+
0.3-
0.2+
0.1+
0.0

DAERBDTFRIE

AN TR NE. DA ATz O

Ablation

Medical therapy

Hazard ratio, 0.62 (95% Cl, 0.43-0.87)
P=0.007 by Cox regression

P=0.006 by log-rank test

0

1719
184

12 24 36 48
Months of Follow-up

141 114 76 58
145 L1 70 48

60

22
12

B Death from Any Cause
1.0~
0.9 Ablation
0.8
0.7
0.6
0.5+
0.4-

0.3
0.2 Hazard ratio, 0.53 (95% Cl, 0.32-0.86)
““| P=0.01 by Cox regression

0.14 P=0.009 by log-rank test

0.0 I | 1 | |
0 12 24 36 48 60

Months of Follow-up

Medical therapy

Probability of Survival

C Hospitalization for Worsening Heart Failure
1:0=
0.94
0.8
0.7+
0.6
O] Medical therapy
0.4

0.3-

0.2 Hazard ratio, 0.56 (95% Cl, 0.37-0.83)
"] P=0.004 by Cox regression

0.14 P=0.004 by log-rank test

0.0 T T T T 1
0 12 24 36 48 60

Months of Follow-up

N Engl ] Med 2015;372:1812-22.

Ablation

Probability of Freedom
from Hospital Admission




< HFpEF(C3 g BAF7JL—> 3> (RCT)

Ablation Arm Medical Arm
(n - 16) (n - 15) P Value
Demographics
Age, y 655+ 7.6 66.7 £+ 79 0.67
Female 8 (50.0) 8 (53.3) 1.00
((psaF 13 (81.2) 12 (80.0) 1.00 )
Duration of AF, y 1.7 (0.9-3.9) 1.7 (1.2-2.5) 0.68
Prior hospitalization for CCF symptoms 5(31.3) 4(26.7) 1.00
BMI, kg/m?* 307 + 6.0 324+ 38 0.35
HaFPEF score (0-9) 6 (6.0-6.8) 7 (6.0-7.0) 0.13
HFA-PEFF score 35+16 28+ 16 0.23
Comorbidities
Hypertension 12 (75) 10 (66.7) 0.70
IHD 2(12.5) 1(6.7) 1.00
Stroke 0(0) 1(6.7) 0.48
Diabetes mellitus 2 (12.5) 4(26.7) 039
CHA;DS;VASC score 3+2 442 0.23
0SA 5(31.3) 1(6.7) 0.17
Echocardiographic details
LAA, cm? 293 +97 257 + 43 0.7
LAVI, mL/m’ 496 + 149 428 +103 0.15
RAA, cm® 20.7 + 4.0 219+ 6.4 0.56
LVEDD, mm 473 +52 481 = 46 0.66
LVESD, mm 299 5.7 308 + 49 0.66
LVEF, % 604 +53 585+ 46 0.30
E/e 9.5 (9.0-11.9) 10.5 (7.3-13.2) 0.83
Deceleration time, ms 2032 + 44 4 181.7 + 55.6 0.74
RVSP, mm Hg 277+ 6.2 303 + 105 0.45
TAPSE, cm 19+ 05 19+ 03 0.57
Medications
ACE/ARB 7(43.8) 8(53.3) 0.72
Mineral corticoid 2(12.5) 3 (20.0) 0.65
Diuretic 3(18.8) 3 (20.0) 1.00
Flecainide 6 (37.5) 4(26.7) 0.70
Sotalol 3(18.8) 5(33.3) 0.43
Amiodarone 2 (12.5) 1(6.7) 1.00
Beta-blocker 9 (56.3) 5(33.3) 028
Anticoagulation 16 (100) 14 (93.3) 0.48
QOL measurements
AFEQT 453 + 209 545 + 229 0.25
MLHF gquestionnaire 51.0 + 219 365+ 219 0.08
NYHA (1-IV) 2 (1.8-3.0) 3 (2.0-3.0) 0.40
CCS-SAF (0-4) 3(1.8-3.0) 3(3.0-33) 0.83
Rhythm monitoring
ILR/ICED 1(6.3) 1(6.7) 059
Frequent intermittent ECG 13 (81.5) 10 (62.5)
Holter 2(12.2) 4 (30.8)

Catheter Ablation for Atrial
Fibrillation and HFpEF

HFpEF defined as:
resting PCWP 215 mm Hg, or
peak exercise PCWP 25 mm Hg

Catheter Ablation
(n=16)

(n=15)

Baseline and follow-up investigations:
» Exercise right heart catheterization

» Cardiopulmonary exercise test

» Natriuretic peptide levels

» Quality of life outcomes

Chieng D, et al. J Am Coll Cardiol HF. 2023;11(6):646-658.
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10

Peak Exercise PCWP (mm Hg)

304

P<0.01

254

P=0.68

Pre-Ablation Post-Ablation

Baseline 6 Months

(Baseline) (6 Months)
Ablation Medical
Peak Relative VO, (mL/kg/min)
P<0.01 P=0.38

20.2 ‘ - 23.1

16.6 ; 15.9

Pre-Ablation Post-Ablation

(Baseline)

(6 Months)

Ablation

Baseline 6 Months

Medical

100
90
80
70
60
50
40
30
20
10

20

15

10

'MLHF Quality of Life Score

P<0.01

|

P=0.92

36.5 “ 36.1

Pre-Ablation Post-Ablation Baseline 6 Months

(Baseline) (6 Months)
Ablation Medical
HFpEF Diagnosis at 6 Months
Ablation Medical Therapy
P=0.02
Pre Ablation Post Ablation Baseline 6 Months
(Baseline) (6 Months) =Yes ®No
50% reversal
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RIRAFROBE /R CETEH 1 K51 > 010 FESFREIRRS) RIRGROBE CAMICET 341 KT 1 > (2010201 FEAFEMEIRS)
REIROFZYRBEHARS Y Q01 ERETR) HF—F L7 ITL—vayOEiEEFHICH
Guidelines for Non-Pharmacotherapy of Cardiac Arrhythmias (JCS 2011) TAHARS A

Guidelines far indications and procedural techniques of catheter ablation (JCS2012)

Class I
1 [BEDEBRILAYCSE DA ZMER F AR89, | D DEAEIEE DR S AEIETIED
S ETRTE R O aflEn ¢, e 50 I EDLEME 7T L — 3> & E L TL\ B
X CITHOhNdmS

Class II a:

1. EYaBEikit £ OBIEIRIEOFE/EIES KOG DEHE
2.\ 0Oy bOAHZEREOEI L FEFE=E FHIE &8558
3. EMABENBY CTHINUEMEI T L —> 3 88T HET D5
Class I b
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g " Catheter ablation /
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Time Since Randomization, mo Time Since Randomization, mo
0 ; | | | | | | | | | I 1 v N= 24
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Time Since Randomization, mo o <655 D> 1 LIEYRYT
No. at risk | o PAF 4 3%. PerAF 4 7%
Drug 1096 1036 1006 970 880 763 652 578 499 418 312 '

o P sE

therapy
Catheter 1108 1045 1021 996 915 793 700 614 535 432 309

ablation JAMA. 2019:321(13):1261-1274.
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Ablation Drug
Reason (n=1108 (n=1096
CV Hospitalization*
Heart failure (34) 26
Acute Coronary Syndrome 42 49
Stroke or TIA 19 16
Arrhythmia Occurrences
Antiarrhythmic drug or dose change includin
possibleyproarrhytr?mia ) ’ o1
Rate control/rapid ventricular response 12 4
Cardioversion 73 75
Ventricular arrhythmia 3 <)
Resuscitated cardiac arrest 0
Pacemaker implantation 16
Other device implant (ICD, other) 14 10
Serious bleeding 8 7
Valvular intervention 2 4
Other CV reasons (syncope, blood pressure,etc.) 75 68
Total 556 (50.2%) 605 (55.2%)

JAMA. 2019:321(13):1261-1274.
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Outcome Studies Relative risk (95% Cl) Relative risk (95% CI) 12 (%)

REMEERE 1 - 1.31(1.19t01.45)  NA

66 — 1.46 (1.39t01.53) 93

16 —a— 1.61 (1.38t0 1.87) 86

3 —a— 1.64 (1.41t0 1.91) 50

. 1.88 (1.36 to 2.60) /78

- 1.96 (1.53 to 2.51) 98
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JiE I [ Ax 2~ 12 e 2.33(1.84t02.94) 87

A2~ 38 e 2.42 (2.17t02.71) 96

' 6 —> 499 (3.04t08.22) 93

0.5 1 2 8

Fig 2 | Association between atrial fibrillation and all cause mortality and cardiovascular and

renal disease, showing summary relative risks for each outcome examined. NA=not available

BMJ 2016:354:i4482
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Shared Risk Factor

Atrial Fibrillation Shared Risk Factors Heart Failure
2 2.02 235 4.02 2.85 3.07 © 51 307 WA
| 122 187 266 1.82 1.33 " o331
b —a— :I% g=
1.491.67 187 1.67 1.01 %ho11.06 110
——1 e \ h &
‘| 13767 R15 1.67 HEPKIA 2.6 164 | 26| 4n
df —=—o ' _
117 149149 1.49 183" 137189 245
2 3.56| 505 | 144 5.15 EEIiRE 5.54 X 396 354 (747
1 2 5 10 1 2 5 10
Adjusted Hazard Ratios Adjusted Hazard Ratios

J Am Coll Cardiol. 2014 Aug, 64 (7) 710-721.
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AF%%O) 8 2 O/O (iﬁﬂﬁﬁ'ﬂﬁﬂﬂu%—i I]& peripheral arterial tonometry (PAT)

CENTRAL ILLUSTRATION: Diagnosis of Sleep Apnea Using PAT

IMPACT OF SLEEP APNEA ON AF NEW DIAGNOSIS OF SLEEP APNEA IN AF

PATIENTS REFERRED FOR ABLATION
sNA N il e

0 l;‘ .'. :
— bl

ed
RESP 2 IV\ f‘ ./AAMWN'\H J

LRk ]

Structural & functional Autonomic imbalance AF Recurrence
atrial remodeling

n=188

26%

Positive Sleep study Moderate

SLEEP QUESTIONNAIRES ARE NOT
PREDICTIVE IN AF PATIENTS

91% OF PATIENTS COMPLIANT
WITH CPAP AT 1-YEAR

Odds Ratio 0.5 [0.17-1.76]

Shapira-Daniels, A. et al. J Am Coll Cardiol EP. 2020;6(12):1499-506.
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TABLE 2 Clinical Predictors of Sleep Apnea in Patients With AF

Univariable Multivariable
OR 95% CI p Value 95% CI p Value
Age >507 1.10 1.06-1.15 <0.01 113 1.07-1.19 <0.01
BM| >35 1.15 1.05-1.27 <0.01 1.23 1.07-1.34 <0.01
Hypertension 2.33  1.09-5.01 0.03 0.91 0.34-2.44 0.86
Paroxysmal AF 114 0.54-2.43 0.73
STOP-BANG* 318 1.43-7.07 <0.01 0.54 0.17-1.76 0.31

Sleep symptomst  0.97

0.43-2.19

standard sleep apnea screening questionnaire (STOP-BANG) : ERR(CEI BRI ——>7T

0.94

J Am Coll Cardiol EP 2020;6:1499-506
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249 consecutive patients undergoing ablation of AF Tg 1.0 -
|_| 54 patients: experienced a prior ablation § 0.8 - No-OSA group
42 patients: refused participation g
v -
X S o064 |2 CPAP group
153 patients . 2
= 2 :
Polysomnography 1 week after the ablation © 04 - = No-CPAP group
-
o £
O 0 G
AHI > 5 AHI < 5 B 02 p=0.009
o (log-rank test)
Q.
CPAP No CPAP ol : : g : .
v v ' 0 200 400 600 800 1000
82 patients 34 patients 37 patients Days o f follow up
CPAP No-CPAP No-OSA
group group group Patients at risk
Figure 1  Patient flowchart. AF = atrial fibrillation; AHI = apnea- No-OSA 37 34 31 30 29 29 26 16 10 6 0
hypopnea index; CPAP = continuous positive airway pressure; OSA = No-CPAP 34 26 21 18 17 16 14 11 10 4 1
obstructive sleep apnea. CPAP 82 75 64 60 58 57 48 41 23 9 1

Heart Rhythm 2013;10:331-337
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Integrated care mode

for AF management

PRIMARY CARE
PHYSICIAN

PHARMACIST =

SLEEP

DIETICIAN PHYSICIAN

PHYSICAL
~ INACTIVITY

Individualized Program

ALCOHOL
EXCESS

EXERCISE
PHYSIOLOGIST

ENDOCRINE
SPECIALIST

PSYCHOLOGIST

Circulation. 2020;141:e750-e772.
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