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Hazard Ratio of Incident AF and HF
According to Shared Risk Factors

Atrial Fibrillation Shared Risk Factors Heart Failure

412 245 4. Hypertension

e

)  —
124 1.82 Smoking 01 1.331,

'| 14918671 Obesity 1:011.06 11

Diabetes

N7 79014 Kidney Disease

Sleep Apnea

1.56 . Coronary Disease 3.T5 g
2 5 10

Adjusted Hazard Ratios Adjusted Hazard Ratios

K Trulock et al JACC 2014




LA enlargement
TLA pressure
functional MR

J atrial CV

Jcardiac output:
rapid ventricular rate
irregular rate
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Tachycardia-
mediated
cardiomyopathy

HEART FAILURE

Cellular
calcium dysregulation
Renin-angiotensin-
aldosterone
system activation

Increased filling
pressures

Decreased
cardiac output

Ventricular

dysfunction o
Rapid/ irregular
ventricular rate

Loss of atrial
systole

Shared
Risk Factors:
Age, coronary disease,
diabetes, hypertension
chronic kidney
disease, obesity,
sleep apnea and
tobacco use Increased
focal triggers,
pulmonary vein ectopy,
substrate remodeling,
rotor formation
and reentry

ATRIAL FIBRILLATION

Conduction
slowing
Fibrosis *Action potential
Left atrial duration
stretch heterogeneity
**Decreased

effective refractory
period




Prevalence of AF in Patients Enrolled
in HF Studies

The bars represent percentages of patients with HF who had concomitant AF at enroliment in 10 clinical trials

K Trulock et al JACC 2014




AF in HFrEF: a risk marker or a risk factor?

Mortality outcomes in randomized trials Mortality outcomes observational trials

Adjusted OR (95% CI)  SRworse  AF worse Study name Adjusted OR (95% CI) SR worse  AF worse

b )
134 (1.11=1.61) - Stevenson et al.' 1.29 (0.92-1.80)

X
DIG 2000 2.45(2.19-2.74) [} Ahmed er al.*" 1.52 (1.11-2.07)

PRIME Il 0.86 (0.59-1.25) (‘“rc” el “I.::' 1.06 (0.75-1.56)
2000

2 2005 1.07 (0.92-1.24) , i
COMET 200: Pai and Varadarajan 113 (1.01-1.25)
CHARM 2006 1.37 (1.05-1.78) 4
Rivero-Ayerza et al. 0.99 (0.85-1.16)
DIAMOND 2007 1.12(1.02-1.16)

inaru er al."? 119 (0.89-1.60)
POOLED 1.40 (1.32-1.48) :5(";(')';:‘["[)‘ tal.

1.14(1.03-1.26)

Meta-analysis of 16 studies involving 53 969 patients

In conclusion, our current meta-analysis of 16 studies, and incorporating 53 969 CHF patients,
demonstrates that , and that this

effect is present in both CHF patients with preserved and impaired LV systolic function.




Outcomes of Medicare
Beneficiaries With HFrEF and AF
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m Both preexisting and new-onset atrial fibrillation were associated with
greater long-term mortality among patients with heart failure. Preexisting
atrial fibrillation was associated with greater risk of readmission

P Khazanie JACC 2014




rial Fibrillation on Initial
ECG in Decompensated HFrEF

Age-Adjusted All-Cause Mortality Age-Adjusted CV Mortality and HF Hospitalization
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—— Prevalent HFrEF

=Prevalent HFpEF
No HF

20% 3-group log rank P<0.0001
% +——m—
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Years after AF




Major priorities of management in
patients with HFrEF and those with AF

HF+AF management Control
Ameliorate \ 4
RAAS

disturbance

rapid heart
rate
Manage
non-CV
.
L
Restore (drugs)
sinus rhythm
@
manage
bleeding

»HFrEF priorities




Sinus rhythm
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Heart Rate (bpm)
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What is the optimal heart rate In
HFrEF patients with AF?

w
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3
o

-1, Heart Rate <62 bpm
2. Heart Rate 62.72 bpm

I3, Heart Rate 73-82 bpm

-4, Heart Rate >82 bpm

Atrial Fibrillation

Referent

HR=0.99 (95% C1 0.56-1.72), p=0.96
HR=0.71 (95% C10.39-1.27), p=0.24
HR=1.07(95% Cl1 0.60-1.90), p=0.82

! 1 ]
730 1460 2190
Time (days)

In patients with CHF and a reduced LVEF, slower resting ventricular rate is
associated with better survival for patients in SR but not for those with AF.

D Cullington JACC Heart Fail 2014



AF in HF: Rate or Rhythm Control?

Variabla Hazard Ratio
Age
<B5 yr (n=969) - T
Cumulative Mortality from Any Cause in =65 yr n=3091) f —t—
th Rh h C t I G d th R t Rhythm at randomization
e yt m- On ro roup an e a e- Atrial fibrillation (n=1778) —_——
Control Group Sinus rhythm (n=_2045] L -
) Type of episode of atrial fibrillation -
P.IJLUfrfllt in —2525" _;_._
First im=1391) ! &
20 P=0.08 ;
o] Coronary arery dissase '
s ;
- 264 Mo {n=2503) —_—
> g :
.‘_: 4/ Yag (n=1661) - -
© . P H
t 20 =T Hypertension ’
S Rhythm control £7 Mo (n=1184) : &
= 154 ,”’ Rate control s 3 '
Q > Yas (n=2876) —_—
> -
g 10 4 - -~ El:-rlg-;:sﬂll.'n: heart fadure
= /—’ Noin=3121)
g 5+ Yos (n=939)
© 0 Left ventricular ejection fraction :
T T T T 1 ay -
0 1 2 3 4 5 50% [n=T88) T -
=50% (n=2244) k L ]
Years ;
Sax '
No. oF DEaTHS number (percent) Famale (n=1554) - -
Rhythm control 0 80 (4) 175(9) 257 {13) 314 (18} 352 {24) Male (n=2488) —_-——
Rate control 0 78 (4) 148 (7) 210 (11) 275 (16) 306 (21) Curstion of strisl fibrilation
<2 days (n=1251)
»2 days (n=2808) —_———
Owerall {n=4080) ———
T T 1
0.3 1.0 1.7
Rhythm Control Rate Control
Better Better

AFFIRM Study N EnglJ Med 2002



Meta-analysis: Rate Control Vs
in patients with AF and Heart Failure

¢ Four RCTs with a total of 2486 patients with atrial fibrillation and heart failure were identified.

Trials

RACE [20,23]

AFFIRM [21,24]

AF-CHF [18]

CAFE-TI [22]

AF population
Heart failure

No. pts

Age

Male
Anticoagulation
Rate intervention

Rhythm intervention

Years follow-up
Primary outcome

Conclusions in HF subset

PEDro score

Recurrent persistent AF or flutter
for less than 1 year

NYHA lI-1I

261

69 (mean)

65%

Acenocoumarol or fenprocoumon
4 weeks before and after electrical
cardioversion. Rate arm
anticoagulated if more than

65 year-old or cardiac disease.,
Digitalis, non-dihydropyridine
calcium-channel blocker and
beta-blocker

Electrical cardioversion and sotalol,
flecainide, propafenone or
amiodarone

23+06

Composite of cardiovascular death,
heart failure, embolism, bleeding,
pacemaker implantation, severe
adverse effects of drugs

In patients with mild to moderate
CHF, rate control is not inferior to
rhythm control. However, if sinus
rhythm can be maintained, outcome
may be improved,

7

Likely to be recurrent AF in pts older
than 65 years old with risk factors for

stroke or death
LVEF less than 50%

788

71% =65 years

5%

Both arms anticoagulated, if after
4-12 weeks with antiarrhythmic
agents sinus rhythm is restored,
anticoagulation could be stopped

Beta-blocker, non-dihydropiridine
calcium-channel blocker and digoxin.

Many antiarrhythmic agents and/or
electrical cardioversion

3.5 (mean)
All-cause mortality

There was no significant improvement
in mortality, hospitalisation, and NYHA

class with the strategy of rhythm
control in mild, moderate or severe
ejection left ventricular dysfunction,
6

Paroxysmal or persistent AF less
than 1 year

LVEF equal or less than 35% and
NYHA II-IV

1376

67 (mean)

82%

Recommended for all pts: ACC/
AHA/ESC 2006 AF guidelines

Beta-blocker and digoxin, AV
nodal ablation and pacemaker
(if refractory)

Electrical cardioversion and
amiodarone (or sotalol or
dofetilide)

3.14+16

Cardiovascular death

Primary outcome was not
different in both interventions.
Hospitalizations were more
frequent in rhythm control,

6

Persistent AF

NYHA 1I-111

61

7247

84%

Recommended® for all pts:
warfarin (INR 2-3)

Digoxin and beta-blocker

Amiodarone and electrical
cardioversion

1.2 {(median)
Qol. SF-36vll at 1 year

Rhythm control improved the
primary outcome, LV function
and NT-proBNP. NYHA and
6MWT were similar in both
interventions.




Forest plot comparing rate and
control for total mortality in patients
with AF and HF

Rate control Rhythm control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI| M-H, Random, 95% CI
AF-CHF 228 694 217 682 69.6% 1.03 (0.89, 1.20) !
AFFIRM 93 380 104 408 27.7% 0.96 [0.75, 1.22)
CAFE-I 1 N 1 30 0.2% 0.97 [0.06, 14.78)
RACE 130 131 2.4% 1.89 [0.83, 4.30]

Total (95% CI) 1235 1251 100.0% 1.03 [0.90, 1.17) Q
Total events 337 330

Heterogeneity: Tau® = 0,00; Chi* = 2.42, df = 3 (P = 0.49); I’ = 0% — t t t
. : 01 02 05 1 2 5 10
Test for overall effect: Z = 0.40P = 0.69) Favours rate control Favours rhythm control

D Caldeira Eur J Int Med 2011




Forest plot comparing rate and
control for stroke/thromboembolic
events in patients with AF and HF

Rate control Rhythm control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
AF-CHF 25 694 18 682 64.0% 1.36 [0.75, 2.48] -l
RACE 8 130 1" 131 36.0% 0.73 [0.30, 1.76) L]

Total (95% CI) 824 813 100.0% 1.09 [0.61, 1.96) =

Total events 33 29
Heterogeneity: Tau? = 0.05; Chi* = 1,32, df = 1 (P = 0.25); I? = 24%

t t t U
e - 0.05 0.2 1 5 20
Test for overall effect: Z= 0.29 [P = 0.77 Favours rate control Favours rhythm control

D Caldeira Eur J Int Med 2011




Forest plot comparing rate and
control for hospitalizations in patients
with AF and HF.

Rate control Rhythm control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

AF-CHF 409 694 436 682 58.8% 0.92 [0.85, 1.00] q
AFFIRM 239 380 283 408 40.9% 0.91 [0.82, 1.00} L
RACE 7 130 5 131 0.3% 1.41[0.46, 4.33)

Total (95% Cl) 1204 1221 100.0% 0.92 [0.86, 0.98) ¢

Total events 655 724
T 8w 1 = - - 12 = 00 + + $ $
Heterogeneity: Tau? = 0.00; Chi? =064 df =2 (P =0.73), " = 0% 05 07 1 15 2

Test for overall effect: Z = 2.64 |P = 0.008 Favours rate control Favours rhythm contro

D Caldeira Eur J Int Med 2011




b-Blockers in HFrEF with sinus rhythm
and atrial fibrillation.

All-cause mortality: sinus rhythm All-cause mortality: atrial fibrillation

S
t
9
o
2
a
m
=
e
5
v

HR 0.73 (95% Cl1 0.67-0.80); P< 0.001 HR 0.97 (95% C10.83-1.14); P=0.73

M Placebo M Placebo
B [-blocker | B [-blocker

2 3 2 3
Time (years) Time (years)

Hence clinicians should not expect a prognostic benefit from b-blockers in HFrEF patients
with concomitant AF; however, there was no apparent harm and patients may have other
iIndications, such as symptom or heart rate control.

Kotecha D Lancet 2014




How to Use Beta-Blockers in HFrEF
and Atrial Fibrillation?

TABLE 1 Main Studies Assessing the Effect of BB Therapy on Mortality in HFrEF Patients

Mo. of Beta-Blocker Beta-Blocker Interaction
First Author, Year (Ref. &) Study Type Patients AF Effect in 5R Effect in AF p Value

Rienstra et al., 2013 (9) Meta-analysis 8,680 1,677 (19) 0.63 (0.54-0.73) 0.86 (0.66-1.13) 0.048
Kotecha et al., 2014 (3) Meta-analysis 18,254 3,066 (17) 0.73 (0.67-0.80) 0.97(0.83-1.14) 0.002
Li et al, 2015 (10) HF registry 18,858 7,392 (39) 0.77 (0.63-0.94) 0.7 (0.61-0.84) 0.637
Nielsen et al, 2016 (12) AF registry, PS matching 389,741 39,741 (100) - 0.75 (0.71-0.79) -
Cadrin-Tourigny et al., 2017 (11)  RCT subanalysis, PS5 matching 1,376 1,376 (100) - 0.72 (0.55-0.95) -

Walwes are n, n (%), or hazard ratios (95% confidence intervals). Bold indicates statistically significant resaslt.

AF = atrial fibrillation; BB = beta-blockers; HF = heart failure; HFrEF = heart failure with reduced ejection fraction; P& = propensity score; RCT = randomized controlled trial;
SR = sinus rhythm.

The 2 meta-analyses of RCT showed no benefit of BB use, but both registries and the secondary RCT
analysis showed a risk reduction for all-cause mortality, by BB in patients with HFrEF and AF, ranging
between 25% and 29%.

G Filippatos et al JACC. 69, 24, 2017




Effects of Beta-Blocker Therapy in Heart Failure

G Filippatos et al JACC. 69, 24, 2017
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digoxin
was associated with increased all-cause
mortality in patients with AF, which was
complicated by HF, and in those subjects
without HF.




Digoxin Use and Subsequent Clinical
Outcomes in Patients With AF With or
Without HFrEF ENGAGE AF-TIMI 48 Trial

Sudden cardiac death

All cause death Cardiovascular Death

HF, digoxin 9.38% HF, digoxin
« HF, no digoxin

No HF, digoxin No HF, digoxin
No HF, no digoxin Y e X No HF, no digoxin

Event Rate %

Time to Event, y

Time to Event, y

In this observational analysis of patients with atrial fibrillation with or without HF, digoxin use was significantly
associated with sudden cardiac death. The association between digoxin use and worse clinical outcomes highlights
the need to examine digoxin use, particularly when prescribed to control heart rate in patients with atrial fibrillation

in @ randomized trial.
Alon Eisen et al ] Am Heart Assoc. 2017



Recommendations for AF Rhythm Control in HF/
Antiarrhythmics in HF

Recommendations Class®

Electrical cardioversion or
pharmacological cardioversion with
amiodarone may be considered in
patients with persisting symptoms

and/or signs of HF, despite OMT and

adequate control of ventricular rate,

to improve clinical/symptomatic
status.

ay be considered
prior to (and following) successful m

electrical cardioversion to maintain
sinus rhythm.

Dronedarondlis not recommended
because of an increased risk

of hospital admissions for
cardiovascular causes and an

increased risk of premature death in
NYHA Class lll-IV patients.

lass | antiarrhythmic agentl| are

not recommended because of an
increased risk of premature death.

344

342, 360

247, 347

248, 364,
365




Indication for long-term rhythm
control therapy

.Inﬂir:at.iun fo r'Iun g-term rhythm l:ﬂntrnlllhErE Py

v

Assess and treat risk factors & co-morbidities
ACEI, ARB, MRA, statin in patients with risk factors, LVH or LV dysfunction

(lla)

[] i
None or minimal signs of structural CAD, HFpEF, significant
heart disease valvular disease

. .

Patient choice

|

' : : : ;

* Dronedarone Catheter + Amiodarone Catheter . Catheter
' . » Amiodarone JIAINS

'+ Flecainide ablation * Dronedarone ablation ablation
* Propafenone » Sotalol (llbA)
- Sotalol (llbA)

I_ In case of In case of In case of
recurrent AF recurrent AF recurrent AF

@ESC 2020




Randomized controlled trials of catheter
ablation for AF in patients with CHF

Entry criteria

Short-term trials with rate control as the comparator

MacDonald® (2011) n=41, NYHA class lI-1ll, LVEF < 35%, most had long-standing AF, Unblinded ablation vs. rate control, follow-up
M-terminal proBNP = 2200 pg/mL & months

ARC-HF® (2013) n=>52, NYHA class |lI-Ill, LVEF < 35%, most had long-standing AF, Unblinded ablation vs. rate control, follow-up
mean BNP = 350 pg/mL 12 months

CAMTAF’ (2014) n=>55 NYHA class lI-lll, LVEF < 35%, most had long-standing AF, Unblinded ablation vs. rate control, follow-up
mean BNP = 500 pg/mL & months

CAMERA-MRI® (2017) n=66, LYEF < 45%, preserved exercise tolerance, most had Unblinded ablation vs. rate control, follow-up
long-standing AF, mean BNP = 260 pg/m & months

Long-term trials with rhythm control (amiodarone) as the comparator

AATACY (2016) n=203, NYHA class ll-lll, LYEF = 40%, mean AF duration Unblinded ablation vs. amiodarone, follow-up
<1 year 24 months

CASTLE-AF'? (2018) n= 397, NYHA class Il-lll, LVEF < 35%, long-standing AF in 30% Unblinded ablation vs. amiodarone or other

membrane-active antiarrhythmic drugs

follow-up 38 months




Catheter Ablation of AF in Patients With
Heart Failure A Meta-analysis of RCTs

Study, Year (Reference)  Ablation, n No Ablation, n Follow- _ RR (95% CI)
Events Total Events Total up, mo

CAMTAF, 2014 (11) 0 26 24 6 =« — 0.32 (0.01-7.28)

ARC-HF, 2013 (9) 1 24 26 12 + »3.08 (0.14-69.23)
AATAC, 2016 (B) 8 102 101 24 0.44 (0.20-0.97)
d
0

CASTLE-AF, 2018 (14) 2 179 184 37.8 | 0.54 (0.34-0.84)
CAMERA-MRI, 2017 (10) 33 33 6 :

Random-effects model 364 368 ——— : : ID.EJ (0,33-0.81)

Heterogenelty: 12 = 0%: t? = 0: P = 0.67 r ‘
genelty K 0102 05 1.0 2.0 5.010.0

Favors ablatlon Favors no ablation

Study, Year (Reference)  Ablation, » No Ablation, n Follow- _ RR (95% CI)
Events Total Events Total up, mo

MacDonald et al, 2011 (12) 2 20 1 18 6 »1.80 (0.18-18.21)
CAMERA-MRI, 2017 (10) 0 33 2 33 6 «4— ; 0.20 (0.01-4.01)
ARC-HF, 2014 (9) 3 24 3 26 12 1.08 (0.24-4.86)
CASTLE-AF, 2018 (14) v 179 66 184 37.8 = 0.58 (0.41-0.81)

Random-effects model 256 261 - 0.60 (0.39-0.93)
. —

| [ |
01 02 05 1.0 20 50100

Favors ablation Favors no ablation

Heterogenelty: I? = 0%; 1 = 0; P = 0.57

Forest plot of the decrease and with catheter ablation compared with
medical treatment for AF. MK. Turagam et al Ann Intern Med 2018




Forest plot of the improvement in LVEF and

with catheter

ablation versus medical treatment.

Ablation Mo Ablation
Total, n Mean, n SD Total, n Mean, n 5D

Study, Year (Reference) Comparison RBA

MacDenald, 2011 (12) 20 82 120 18 1.4
ARC-HF, 2013 (9) 24 109 115 26 5.4
CAMTAF, 2014 (11) 26 B1 125 24 -36
AATAC, 2016 (8) 102 81 40 11 6.2

5.9 Ablation vs. rate control  Low risk

8.5 Ablation vs. rate control  Low risk

9.7 Ablation vs. rate contral Low risk

5.00 Ablation vs. rate/rhythm Low risk
control

3.1 Ablation vs. rate/rhythm Low risk
control

8.9 v28.2 Ablation vs. rate control

CASTLE-AF, 2018 (14) 51 87 19 37 1.0

CAMERA-MRI, 2017 (10) 33 1727 108 33 Low risk

Mean Difference
(95% Cl)

6.80 (0.88 te 12.72)
5.50 (<0.14 to 11.14)
11.70 (5,52 to 17.88)
1.90 (0.65 to 3.15)
9.70 (8.57 to 10.83)

B.80 (-1.51 to 19.11)

Random-effects model 256 239
Heterogeneity: I# = 94%; v = 12.1207; P < 0.1 !
-5
Favors no ablation

Ablation Mo Ablation
Total, » Mean, n 5D Total, n Mean, n 5D

Study, Year (Reference)

Comparison RBA

MacDonald, 2011 (12) 17 204 765 15 2.4

6.95 (3.00 te 10.90)
|

20

Favors ablation

Mean Difference
(95% Cl)

77.4 Ablation vs. rate control Low risk

65.2 Ablation vs. rate control Low risk

37.0 Ablation vs. rate/rhythm Low risk
control

31.3 Ablation vs. rate/rhythm Low risk
eontrol

29.0 125.5 Ablation vs. rate control

ARC-HF, 2013 (9) 26 21.0 103.7 26 -10.0
AATAC, 2016 (8) 102 220 4.0 11 10.0

CASTLE-AF, 2018 (14) &0 -69 267 35 -385

CAMERA-MRI, 2017 (10) 33 55.0 1145 33
Random-effects model 228 210

Low risk

-1.30 (-54.75 to 52.15)
31.00 (-16.08 to 78.08)
12.00 (1.26 to 22.74)

31.60 (18.86 to 44.34)

26.00 (-31.96 to 83.96)
20.93 (5,91 to 35.95)
1

Heterogeneity: I? = 35%; +? = 90,6227;: P =0.19 f
=50

Favors no ablation

100
Favors ablation

MK. Turaﬁam et al Ann Intern Med 2018



CASTLE-HF: Catheter Ablation for Atrial
Fibrillation with Heart Failure

O Paroxysmal or persistent atrial fibrillation

L an absence of response to, side effects from, or unwillingness to take antiarrhythmic drugs

O NYHACclass I, 1ll, or IV

d LVEF < 35%

4 All the patients had an ICD device or a CRT-D

O Recurrence was defined as any episode of atrial arrhythmia that lasted longer than 30 seconds

Death or Hospitalization for Worsening Heart Failure Death from Any Cause ospitalization for Worsening Heart Failure
1.0+ 1.0+ 1.0

0.94 ) 0.94 0.9+
+ + “_m_._"‘_"'_'_'h 0.8
0.8 + 0.8 . -2
o e, 0 0.7 - Ablatian
7 For ., “7 H"‘-l-—\.- N H‘.—‘ﬁ_\‘—\.
s 4

0.6+ 0.6+ Medical therapy 0.6 ey s

0.5 Medical therapy
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Furthermore, catheter ablation reduced the burden of atrial fibrillation, increased the distance walked in 6
minutes, and improved the LVEF. NE. Marroucheet al NEJM 2018




NOACSs in Patients with AF and with or
without Heart Failure

TAELE 1 Baseline Characteristics of Trials Included in the Analysis
ARISTOTLE ENGAGE AF RE-LY ROCKET AF TOTAL HF vs. No HF

HF No HF HF No HF HF No HF HF Mo HF HF No HF P Value
Year 2013 2015 2013 2013
Treatment Apixaban Edoxaban Dahigatran Rivaroxaban

5 mg twice daily 60 mg once daily 150 mg twice daily 20 mg once daily
FUP, yrs 15 28 2.0 1.94 MA MA
Fatients, % 5943 8728 8,145 55926 3,263 8,835 9,033 5138 26,384 28,627 MA
Females, % 33 35 38 33 34 39 39 40 36 35 <0.00
Age, yrs 69 n 70 75 ] 3 72 74 70 73 0.03
CHADS, 2.46 1.88 3.00 260 265 2.00 370 315 2.95 2.41 0.22
Hypertension, % 83 a0 94 93 Fi] B0 93 BG BG a7 <0.m
Diabetes, % 26 25 3 ER 27 22 42 35 3 an 1.00
Prior MI/CAD, % 22 n 15 8 2 26 2 (1] 23 14 <0.01
NYHA functional 57 NA 78 MA NA MA 69 MNA 68 MA MA
dasses I, %
NYHA functional 23 NA ] MNA NA MA an MNA 5 MA MA
dlasses -1V, %

Aspirin, % 33 30 n 29 NA MNA an 25 32 28 <0.M
Detsky quality score 100% 100 95% 100% 100% MA
Definition af HF Symptomatic Current presence Presance af NYHA Left ventrioular MNA MNA MA

congestive HF or history of HF class Il or higher ejection <4059

within 3 months class Cor D HF symptoms

with reduced or according to the within & months

presarved AHASACC in patients with

ejection fraction definition*® history of

Previous
admission for HF

O A total of 55,011 patients
were enrolled, 26,384 (48%)
with HF, and 28,627




non-HF

Study
L8]

StrokeEmboiigm

ARISTOTLE

EMGAGE-AF

RE-LY

ROCKET AF

Subiotal (equared = 57.1%, p = 0.072)

Major Bleeding

ARISTOTLE

EMNGAGE-AF

RE-LY

Subtotal (l-squared = 51.6%, p = 0.127)

Total Bleeding

ARISTOTLE

ENGAGE-AF

RE-LY

ROCKET AF

Subiotal (l-squared = 78.6%, p = 0.002)

Intracranial

ARISTOTLE

ENGAGE-AF

RE-LY

ROCKET AF

Subtotal (l-squared = 0.0%, p = 0.723)

All-cause Death

ARISTOTLE

ENGAGE-AF

ROCKET AF

Subiotal (lsquared = 93.5%, p = 0.000)

CV Daath

ENGAGE-AF

RE-LY

ROCKET AF

Sublotal (l-squared = B4.4%, p = 0.002)

=
L
-
-

O

RA (95% CI)

1.02 (0.84, 1.25)
1.00 (0,85, 1.16)
1.21 (D.97, 1.52)
0.84 (0,71, 0.99)
0.98 (0.90, 1.07)

1.06 (0.91, 1.24)
0BT (0.77, 0.98)
0.97 (0.84, 1.13)
0.95 (0.88, 1.09)

0.92 (087, 0.97)
0LB0 (0.7, 0L84)
0.86 (0.81, 0.91)
08T (0.81, 0.93)
0.86 (081, 0.91)

0.72 (0.50, 1.03)
0,53 (0,63, 1.10)
0.76 (0.50, 1.15)
0.85 (0.48, 0.90)
0.74 (0.63, 0.88)

222 (1.97, 251)
1.48 (1.34, 1.63)
1.49 (1.32, 1.68)
1.70 (1.31, 2.19)

1.77 (1.57, 2.01)
254 (217, 297)
1.94 (1,64, 2.29)
2.05 (1.88, 2.55)




ER
NOACs

1.60
145

235
283

ER
Warfarin

0.86 (0.76, 0.97)
0.77 (0.68, 0.87)

0.77 (0.68, 0.87)
0.88 (0.79, 0.97)

0.88 (0.80, 0.98)
0.90 (0.80, 1.00)

043 (0.33, 0.56)
051 (0.41, 0.64)

0.94 (0.88, 1.01)
0.85 (0.77, 0.95)

0.92 (0.84, 1.01)
081 (0.71, 0.93)




AR (85% CI)

0.77 (0.56, 1.05)
0.88 {0.72, 1.07)
0.75 (0.52, 1.11)
0.91 (0.74, 1.12)
Subtotal (l-squared = 0.0%, p = 0.731) 0.86 (0.78, 0.97)

Major Bleeding

ARISTOTLE 0.72 (0.57, 0.81)
ENGAGE-AF 0.78 (0.68, 0.92)
RE-LY 0.80 (0.62, 1.04)
Sublotal (I-squared = 0.0%, p = 0.802) 0.77 (0.68, 0.87)

Total Bleeding

ARISTOTLE 0.79 (0.73, 0.86)
ENGAGE-AF 0.89 (0.83, 0.96)
RE-LY 0.86 (0.78, 0.95)
ROCKET AF 1.01 {0.93, 1.09)
Subtotal (I-sguared = 82.1%, p = 0.001) 0.88 (0.80, 0.98)

Intracranial Bleeding

ARISTOTLE B 0.22 {0.10, 0.47)
ENGAGE-AF —— 0.43 (0.28, 0.65)
RE-LY . 0.40 {0.17, 0.90)
ROCKET AF B 0.61 (0.38, 0.97)
Subiotal (l-squared = 40.6%, p = 0.168) =afie-- 0.43 (0.33, 0.58)

All-cause Death

ARISTOTLE 0.93 (0.80, 1.08)
ENGAGE-AF 0.97 (088, 1.08)
ROCKET AF 0.92 (0.81, 1.05)
Sublotal (l-squared = 0.0%, p = 0.840) 4 0.94 (0,88, 1.01)

0.91 {(0.79, 1.03)
0.92 (0.74, 1.15)
0.94 (081, 1.10)
Sublotal (l-squared = 0.0%, p = 0,830) : 0.82 (0.84, 1.01)

better Warfarin




The Early Treatment of Atrial Fibrillation
for Stroke Prevention Trial (EAST-AFNET 4

Tabde 1. Demaographic and Clinkcal Characteristics of the Patients at Baseline.®

2810 Patients were assessed for eligibiity

Early Rhythrm Contral Usisal Care

21 Did not meet incdlusion

Lrikena

2739 Undersent randomization
at 135 sites in 11 cowntries

|

|

1385 Were assigned to early
rhythm controd

1354 Were assigned to usual care

1

1

1595 Were included in primary analysis

1384 ‘Were included in primary analysis

Rhythm Contral Chosen by Site

2¥r

BT (N

=

184 (110%]
S (0%

T (18N

mor "

1151 [H5.4%5
1135 [R5

l

Total follow-wp yrilost: 5317596 (9.0%)
524 (6.9%) Faollow-up yr lost because
123 Withdirew
157 (1136} Faollow-up yr lost because
102 Were lost to follow.up

Tatal follow-up yr lost: 491) 7479 [E.65%)
134 [4.5%) Follow-up yr lost because
83 Withdrew
152 [2.0%) Follow-up yr lost because
106 Were lost to fiollow-up

Micne

Other antiarhythm
drug

Propafenone

Flecainide
dmicdarone

Cransdarone
AF ablabon

Characterstic

Age —yr
Fernale sex — no. (%)
Bady-rmass indeax)
Typee of atrial fibrillation — no. ftotal no. (%)

First episede

Paraxysrral

Persistent
Sinus rhythm at baseline — no.ftotal no. [3)
Median days sinee atrial fibrillation diagnasis (IQR)T
Abszerce of strial fibrillation symploarms — no.total no. |
Previous eardioversion — no.ftotal no. (5]
Coneomitant cardiovaseular conditions
Previous stroke or transient ischemic attack — ne. (38)
At least mild cognitive impairment — no.flotal no. (%)Y
Arterial hypertension — no. (%)
Blood pressure — mm Hg|

Systalic

Stable heart failure — no. (56)**
£ SEOre T

Walvular heart disease — na.ftotal no. (%)

Chronic kidney disease of MDRD stage 3 or 4 — no. (3%)11

Medication at discharge — no.ftotal no_ (561§
Oral anticoagulation with NOAC ar VKA
Digeaxin ar digitoxin
Beta-blocker
ACE inhibitors or angiotensin || receptor blocker
Mineralocorticoid-receptor antagonist
Driunatic
Statin
Platelet inhibitar

[N=1355)

70.2:8.4
B45 (46.2)
29.2:5.4

528/1391 (3.0
5011391 (36.0)
3621391 (26.0)
7621389 (54.9)
36.0 (6.0-114.0)
3951305 (30.3)
5461364 (40.0)

175 (12.5)
5821326 (43.9)

1230 (82.2)

136.5=19.4

E00 1389 [43.8)
172 {12.3)

12671389 (91.2)
4B1389 (3.3)
10581389 (7a8.2)
9531389 (63.6)
9013289 (6.5)
55391389 (40.2)
GZE[1389 (45.32)
22971389 (16.5)

[N=1354)

70482
S48 (46.5)
29.325.4

520/1394 (37.3)
4931304 (15.4)
3811304 (27.3)
74311303 (53.3)
36.0 (6.0-112.0)
ADE/L328 (20.6)
54371329 (29.1)

153 (11.09
S5E4/134]1 [43.5)
1230 (87.5)

1375193

402 (25 8)
6421391 (46.2)
178 (12.8)

125071393 (89.7)
251393 [6.1)
119171393 (85.5)
975/1393 (70.3)
921393 [6.8)
56171393 (40.3)
568/1393 [40.8)
226/1393 (16.2)

P. Kirchhof et al NEJM 2020




EAST-AFNET 4 trial: Efficacy Outcome

s a median follow-up of 5.1 years per patient.

L 5 el e

Cumulative Incidenos [%)

e

_'___...-—""'"r Earky rivthm conkrol

i

T T
Fl 4 B

Years cince Randomization

Mo at Risk
Us=ual care 13494 1169
Early rhythm combral 1345 1153

Table 2. Efficacy Ouleonmes. =

Figure 2. Aalen—)ohansen Cumulative-Ineidenee Curves for the First
Primary Ouloome.

The first primary outeome was a compaosite of death from cardiovascular
causes, stroke, or hespitalization with worsening of heart Failure or acute
coronary syndrarme.

Oulcome

First primary autcome — events fperson-yr (incidence

1) persan-yr)

Camponents of first primary outcarme — events fpersan-yr

(incidenes /100 persan-yr)
Death from cardiovascular causes
Strake
HeadpillalEabian wilh warsaning o

Hexpitalization with acute coronary syndrome

Second primary outcorne — mights spent in hospital fyr

Key secondary outcormes at 2 yr

Change in left ventricular ejection fraction — 3
Change in EQ-5D0 score

Change in 5F-12 Mental Soore®*

Change in 5F-12 Physical Soore

Change in MoCA seore

Sinus rhythrm — no. of patients with feature/tolal no. (38)

Agymplormaltic — no. of patients with festure fiotal no. (3815

Early Rhythm Contral

2496399 (3.9)

67,6015 (1.0)
A0/6813 (0.6

53 /6762 (0.8)
58:219

1.529.8
-1.0:21.4
0.7:10.6
0.3:85
0.123.3
9211122 (82.1)
86171159 (74.3)

Usual Care

316/6332 (5.0

94 /6088 (1.3)
626856 (0.9)

65/6816 (1.0)
5.1+15.5

0.5:9.8

16£10.1

0182

0.1232
BAT/1135 (60.5)
250/1171 (72.6)

Treatment Effect

0.79 (0.66 ta 0.94)F

0.72 (0.52 to 0.98) 1
b5 [LL44 to 0971

0.83 {058 ta 1.19)%
1.08 {0.92 to 1.28)§

0.23 (-0.46 1o -0.91)9
1.07 [-0.68 1o 2.82)%
-1.20 (-2.04 ta -0.37)9
0.33 {-0.39 1o 1.06)%
-0.14 (-0.39 10 0.12)9
3,13 (2.55 to 3.84) 7
1.14 {0.93 ta 1.40)17

P. Kirchhof et al NEJM 2020




Atrial Fibrillation

Shared Risk Profile
-  Age
- Anemia
- Renal Failure
- Hypertension
- Valvular Disease
- Coronary artery disease

Heart Failure
s HFpEF
* HFrEF

AF and HFrEF share many fundamental predisposing
risk factors.

the presence of AF is associated with an adverse
effect on mortality in both HFrEF and HFpEF.

In HFrEF, a higher HR was associated with increased
mortality in SR, and in AF only if > 100 bpm.

Beta-blockers may do not offer a prognostic benefit in
HFrEF patients with concomitant AF.

No mortality differences between Rhythm control and
Rate control strategy in patients with HFrEF and AF.

Catheter ablation for atrial fibrillation in patients with
heart failure was associated with a significantly lower
rate of a composite end point of death from any
cause or hospitalization for worsening heart failure
than was medical therapy.



