SorrentcANCE, 11 ottobre 2019 Be =

-
:’-u
.::-.\. Ly
\%ffr
Iy

(aridz2 RSt QY

Fibrillazione Atriale e Scompenso Cardie

Stefano Favale

Professor ofCardiology
Director of Cardiology Unit and PostgraduateSchool
Department of Emergency andOrgan Transplant (DETO)
Policlinico-University of Bario Al d o o Mo r o



Proclivity of AF and HF to coexist:
Prevalence of AF
In clinical trials of patients with HF

Trial Year n AF prevalence Predominant
published (%) NYHA class
SOLVD Prevention®® 1998 4,228 4 [
SOLVD Preatment® 1991 2,569 10 (1=l
V-HEFT®! 1993 1,427 14 (1=l
CHF-STAT? 1995 674 15 (1=l
DIAMOND-M|%¢ 2000 1,510 7 (1=l
COMET#* 2003 3,029 20* (1=l
CHARM-Added” 2003 2,558 27 (1=l
SCD-HeFT?7° 2005 2,521 16* (1=l
I-PRESERVE?" 2008 2,128 17* (1=l
ANDROMEDA?* 2008 627 25 (1=l
EMPHASIS-HF?2 2011 2,737 31* (1=l
A-HeFT*" 2004 1,052 17 Il
GESICA*® 1994 516 29 -1V
DIAMOND-CHF®* 1999 1,518 26 =1V
CONSENSUS#* 1987 253 50 \Y

Comorbidity of atrial fibrillation and heart failure .
Liang-Han Ling, et al.

Nature Reviews Cardiology volume 13, pages 131d147
(2016).



Proclivity of AF and HF to coexist:
HF prevalence in trials
of anticoagulation In patients with AF

Trial Year n HF prevalence % of trial population with
published (%) permanent or persistent AF
SPAF-I1275 1994 1,100 22 66
SPAF-I11275 1996 1,044 45 84
AFFIRM?3 2002 4,060 23 69
ATHENA?# 2009 4,628 21 NR
RE-LY?8 2009 18,113 32 67
ARISTOTLE®™® 2011 18,201 35 85
ROCKET 2011 14,264 63 81
PALLAS?% 2011 3,236 68 69

Comorbidity of atrial fibrillation and heart failure .
Liang-Han Ling, et al.

Nature Reviews Cardiology volume 13, pages 131d147
(2016).



AF in HF

PREVALENCE OF AF IN HF:
V 5-10% in mild HF
V 10-26% in moderate HF
V Up to 50% in advanced HF

V 20-35% of pts with decompensated HF is
In AF

Darby et al., Management of atrial fibrillation in patients with structural heart
disease, CIRCULATION 2012



The association between AF and HFrEF %




Proclivity of AF and HF to coexist:

Atrial fibrillation

Risk Factors

A

e Atrial fibrosis

* Electrical remodelling
e Stretch and dilatation
* Oxidative stress

* Inflammation

Y

* Loss of atrial systole

* Rapid ventricular response

* Ventricular irregularity

* Tachycardia-mediated
cardiomyopathy

* Ventricular fibrosis

* RAAS activation

Risk factors

* Advanced age

* Coronary disease
* Hypertension

* Diabetes mellitus
* Obesity

* Sleep apnoea

* Kidney disease

* Smoking

Y

A

Comorbidity of atrial fibrillation and heart failure .

Liang-Han Ling, et al.

Nature Reviews Cardiology volume 13, pages 131d147

(2016).

Heart failure




The HF AF-induced




Cardiac index (I/min/m2)

HeartFailure AFinduced :

Lossof Atrial Systolic Function

5 - 40 -
4 | . \ 20 -
| g
T £
£
3 - 1 2 -
| ‘\ é 20 |
o
Q
1 \ g
- i
1 -
AP VP AP vP 07 Ap VP
Heart failure Controls Heart failure
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J MUKHAR et al.
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HeartFailure AFinduced :
Rapid Ventricular Rates

Pre-Ablation Late Post-Ablation

Time

Tachycardia-Mediated Cardiomyopathy Secondary to
Focal Atrial Tachycardia. Long-Term Outcome After
Catheter Ablation . Caroline Medi, et al.

JACCVol. 53, No. 19, 2009

Physiological mechanisms:

A haemodynamic stress;

A activation of neurohormonal
systems

A myocardial and cardiac exoskeleton
remodelling ;

A induction of apoptosis, cell death:;

A replacement fibrosis.



Cardiac Output (L/min)

HeartFailure AFRinduced :

Irregular Ventricular Rates
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Hemodynamic Effects of an lIrregular Sequence of
Ventricular Cycle Lengths During Atrial Fibrillation
DAVIDM. CLARK et al.

JACCVol. 30, No. 4 October 1997:1039¥45




Ventricular T, time, ms

HeartFailure ARinduced :
Diffuse ventricular fibrosis
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Diffuse Ventricular Fibrosisin Atrial Fibrillation

A Noninvasive assessment of

interstitial LV fibrosis has been
made possible through cardiac
magnetic resonance T1 mapping.

Diffuse LV fibrosis has been
demonstrated in patients with
highly symptomatic AF

The degree of ventricular
fibrosis was related to AF
burden

Noninvasive Evaluation and Relationships With Aging
and Systolic Dysfunction
Liang-han Ling, et al.
JACCVol. 60, No. 23, 2012



AF HF-induced
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Atrial Fibrillation HFinduced :
Electrical and Structural Remodelling in HF

Distal CS T ® CHF
O Control
" p<0.01
t p<0.05
400 500 600 BCL (ms)
Low Lateral RA
400 500 600 BCL (ms)

Electrical Remodeling of the Atria in Congestive Heart
Failure. Electrophysiological and Electroanatomic
Mapping in Humans

Prashanthan Sanders et al.

Circulation . 2003;108:1461-1468.
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Atrial Fibrillation HRinduced :
Electrical and Structural Remodellln in HF

Bipolar Voltage Map

Electrical Remodeling of the Atria in Congestive Heart
Failure. Electrophysiological and Electroanatomic
Mapping in Humans

Prashanthan Sanders et al.

Circulation . 2003;108:1461-1468.



Atrial Fibrillation HFinduced
Functional Mitral Regurgitation

Variable OR 95% CI p Value
years 10 77T 50 A
Female gender 1.7 1.21t0 24 0.003
Previous infarction 1.3 09t 1.9 0.11
Diabetes 1.1 0.8to 1.6 0.59
Smoking 0.9 0.8 to 1.2 0.95
History of hypertension 1.8 1.3t024 0.008
m ml/minute 2.5 1.8 10 3.5 <Wj
ntarior in 1NN (1 O tn ]
Killip class > : 2.0t0 4.0
LVEF <45% : 1.6 to 3.2
Left atrial diameter >4 cm : 1.7 to 3.4
FMR
None/trivial 1.0 (Referent) — —
Mild 2.4 1.7 to 3.6 <0.001
Moderate or severe 4.4 271072 <0.001

Relationship of functional mitral regurgitation to new-
onset atrial fibrillation in acute myocardial infarction .
Fadel Bahouth, et al.

Heart 2010; 96:683e688.



AF TYPE
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Type of Atrial Fibrillation and Outcomes
in Patients With Heart Failure and
Reduced Ejection Fraction

CrossMark

JACC 2017

Years Since Randomization

— No AF — Paroxysmal AF — Persistent/permanent AF
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Primary Endpoint B HF Hospitalization
4 4 3
3
.3 =
2
P < 0.001 ?é P < 0.001
2- F
—
I
= .1
1 £
o
0 1 0
1 1.5 2 2.5 3 0 .5 1 1.5 2 2.5 3
Years Since Randomization Years Since Randomization
CV Death D Stroke
3 - .06 1
S
5]
2 =] .04 -
o
= P =0.019
P=0.085 2
-
(3°]
a1 - = .02 S
£
3
o
0 - o 4
T L] T L T 1 T 1 | T 1 1
1 1.5 2 2.5 3 (0] 5 1 1.5 2 2.5 3



Prognostic Importance of Atrial Fibrillation
in Implantable Cardioverter-Defibrillator Patients

Patients (%)

Patients at risk

No AF 663 618 358 198
Paroxysmal AF 84 78 44 22
Persistent AF 64 59 42 24
Permanent AF 102 89 49 23

All-Cause Mortality

Kaplan-Meier curve for all-cause mortality in patients without a history of
atrial fibrillation (AF) (no AF, black line), paroxysmal AF (green line), persistent
AF (orange line), or permanent AF (red line).
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Patients (%)
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m Appropriate Device Therapy

Kaplan-Meier curve for the occurrence of first appropriate device therapy in
patients without a history of atrial fibrillation (AF) (no AF, black line), paroxys-
mal AF (green line), persistent AF (orange line), or permanent AF (red line).
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Patients at risk Days

No AF 663 528 279 143
Paroxysmal AF 84 68 38 16
Persistent AF 64 54 33 16
Permanent AF 102 67 34 17

JACCVol. 55, No. 9, 2010
C. Jan Willem Borleffs, et al.




HF TYPE

HFrEFvSHFpEF
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Heart Fallure With Preserved
Ejection Fraction and Atrial Fibrillation gmit®

Vicious Twins

Dipak Kotecha, MD, PuD,” Carolyn S.P. Lam, MD, PuD,” Dirk J. Van Veldhuisen, MD, PuD,° \JA‘ ‘ 2 O 1 6

Isabelle C. Van Gelder, MD, PuD,“ Adriaan A. Voors, MD, PuD,“ Michiel Rienstra, MD, PuD®

FIGURE 3 Pathophysiology and Shared Mechanisms in HFpEF and AF

Common risk factors:
* Hypertension
» Aging
« Obesity
HFI?EF « Obstructive sleep
apnea syndrome

-

LV hypertrophy and fibrosis : .
Diastolic dysfunction Reduced ventricular filling

\ LV myocardial fibrosis
Diastolic dysfunction

« Systemic inflammation
» Neurohormonal activation
» Up regulation of RAAS

« Endothelial dysfunction Left atrial enlargement
* Reduced ANP release — and stretch
» Annular remodeling (mitral
valve and tricuspid valve l
regurgitation) . )
« Chronotropic incompetence Atrial fibrosis
and tachycardia induced (Abnormal distribution of
cardiomyopathy gap junctions and

loss of cell-to-cell coupling)

:

Electrical remodeling
Maintenance of AF and increased atrial
refractoriness

= '

AF

Common mechanisms involved in HFpEF, AF, and the combination of these conditions. ANP = atrial natriuretic peptide; LV = left ventricular;
RAAS = renin-angiotensin-aldosterone system; other abbreviations as in Figure 1.



‘Heart Fallure With Preserved .}
Ejection Fraction and Atrial Fibrillation gmit®

Vicious Twins

JACC 2016

Dipak Kotecha, MD, PuD,? Carolyn S.P. Lam, MD, PuD,’ Dirk J. Van Veldhuisen, MD, PuD,*
Isabelle C. Van Gelder, MD, PuD, Adriaan A. Voors, MD, PuD,“ Michiel Rienstra, MD, PuD“

FIGURE 2 Prevalence of AF in HFpEF
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Atnal fibrillation and heart failure due to reduced versus preserved
ejection fraction: A systematic review and meta-analysis of death and
adverse outcomes

Dipak Kotecha *, Rajiv Chudasama, Deirdre A Lane, Paulus Kirchhof, Gregory Y.H. Lip
Umiversity of Birmingham bnntihr for Cordevenoslar Stemces, Thoe Mectiom] 5 inal, Binmingham 815 277, LK
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Heart failure hospitalisation

Highier in AF-HFpEF

Kotecha |.J.C. 2016

All-cause mortality

Higher in AF-HFpEF

(n=45,100) Risk ratio (95% Cl)
- Badheka, 2011 +o— 143 (1.13-181)
Banerjee. 2012 e 1.10 {0.88 - 1.38)
Eapen, 2013 - 1.24 (1.16 - 1.32)
Kotecha, 2014 — 1.08 (0.73 - 1.60)
[ Linssen, 2011 g 1.01{0.72-143)
McMurray, 2013 | —— 1.58 (1,36 - 1.84)
. Olsson, 2008 —.— 1.51(1.26 - 1.82)
Pai, 2007 . 123 (1.07 - 1.41)
Parkash, 2005 - 0.96 {0.80 - 1.15)
Shamagian. 2005 1—o~ 1.14 {0.95 - 1.3B)
Overall Q 1.24 (1.12 - 1.36)
{12 = 66%) .
025 05 1 2 4
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~ The best treatment of HF+AF




Management of concomitant
heart failure and atrial fibrillation

Inotropic/
Prevent mechanical

support ’ = 2
S;::tin » AF priorities

Heart
rate
control

Prevent
stroke and
embolism

Manage

non-CV
comorbidity

HF+AF management conp
rapid heart

Ameliorate rate
RAAS
disturbance Manage

non-CV
comorbidity

Restore
Achieve sinus rhythm

euvolaemia Restore (drugs)
Prevent sin.us rhythm
Prevent/ and treat (invasive)
manage HF

o bleeding
»HFrEF priorities

Atrial fibrillation in heart failure : what should
we do?

Dipak Kotecha and Jonathan P. Piccini.
EuropeanHeart Journal (2015) 36, 325083257



Management of concomitant
heart failure and atrial fibrillation

CAN-TREAT HFrEF+AF

Management of newly diagnosed
concommitant heart failure with reduced
ejection fraction and atrial fibrillation

Diagnosis/management
Patlent_centred of non-CV comorbidities,
including diabetes, renal
dysfunction, anaemia and
airways disease

Education
and support

approach

Cardioversion
if signs of haemodynamic compromise

Anticoagulation
unless absolute contraindication

Normalise fluid balance
diuretics to control signs and symptoms of failure

Target initial heart rate <110 bpm

consider stricter control if persistent symptoms

g

Renin-angiotensin-aldosterone system
ACEi/ARB/mineralocorticoid receptor antagonists _

$

Early consideration of rhythm control
amiodarone/cardioversion and ablation

E
Advanced heart failure therapies
___resynchronization/defibrillator/mechanical support

Treatment of other CV disease
control of ischaemia and hypertension

Atrial fibrillation in heart failure : what should

we do?
Dipak Kotecha and Jonathan P. Piccini.

EuropeanHeart Journal (2015) 36, 325083257
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Individual and Combined Impact of Heart Failure
and Atrial Fibrillation on Ischemic Stroke Outcomes

A Prospective Hospital Register Cohort Study

Tiberiu A. Pana; David J. McLernon, PhD; Mamas A. Mamas, MD;
Joao H. Bettencourt-Silva, PhD; Anthony K. Metcalf, MD; John E. Potter, MD; Phyo K. Myint, MD

In-hospital mortality Long-term mortality Recurrent Stroke
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International Journal of Cardiology
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journal homepage: www.elsevier.com/locate/ijcard

Heart failure subtypes and thromboembolic risk in patients with atrial
fibrillation: The PREFER in AF - HF substudy
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ischemic stroke (%l/year)
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HFrEF HFmrEF HFLpEF HFHPEF no HF 15 25 35 45 55 &5
group EF (%)

A) Annual incidence of ischemic stroke; B) Linear regression model for the association
between the incidence of ischemic stroke and ejection fraction (EF).



2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Recommendations for the prevention of thro mbo-embolism in patients with symptomatic heart failure (MYHA Class |-

Recormmendations

The CHADS-¥WAS: and HAS-BLHD scores are recommended took in patients with HF for the estimation of the ik of
thromboembaolism and the sk of bleeding 2ssodated with oral anticoagulation, respectively.

An ora anticoagulant ks recommended to prevent thrombo-emboliom for all padents with paroysmal or perdistent/parmanent
AF and 2 CHA;DS;-WASe seore 21 withowt contra-indications, and inrespective of whether a rate or riythm management strategy

E used (including after sucoessful cardioversion).
MOAC treatment [s contra-ndicated in patients with mechanical valves or at lesst moderate mitral stenosis.

In patients with AF of 248 h durztion, or when the duration of AF = urknown, 2n ora antooagulant k& recommended at a
therapeutic dose for 23 wesks prior to electrical or pharmacological cardioversion

Intravencue heparin or LMWH and TOE quided strategy 1= recommended for patents who have not been trezted with an
andccaguiant doss for 23 wesks and require urgent electrical or pharmacoiopical cardiowersion for 2 iife threatening arrhythmia
Combination of an oral ambcosgulant and an andplatelet agent i not recommended In patents with chronic (> 2 months

after an acute ewent) coronary or other artertal disesse because of a high-risk of serious bleeding. Single: therspy with an orzl
andccaguiant k& prefermed after |1 months.

For patients with HF and non-waivular AF eligible for anticoagulation based on 2 CHAJDS-VASC score, MOAC: rather than
warfarin should be considered for anticoaguiation 2 MOACs are ssoclated with a lower rsk of stroke, intracranizl haemorrhage | la
and mortzlity, which outwelgh the Increased rick of gastrointesting Faemorrhags.




RHYTHM CONTROL

FARMACI



Recommendations for a rhythm control management

@ 2016 ESC Guidelines for the diagnosis and wﬂ:ﬁwmlm symptomat
: : and no evidence of acute
treatment of acute and chronic heart failure systolic dysfunction

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

irnln-:larmemql be corsiderad In
patients with perdsting symptoms
andior signs of HF, despite OMT and
adequate controd of wentricular rate,

to Improve clinkcalisymptomatic

3 be conzidered In
sinus riythm to
Improve symptoms In patents with
persisting symptoms andior signs
of HF, despite OMT and adequate
control of ventricular rate, to

Dronedarone ot recommended

| ey e 8 mk

of hospital admissions for
cardiovascular causes and an
Increzsed risk of premature death In
MNYHA Class [I-IV pathents.

Chss | antlarriythmic agents are
not recommended bacause of an

Increzsed rick of premature death.




KotechaD.EurH J2015
Table 2 Antiarrhythmic drug therapy for atrial fibrillation in heart failure

Guidelines Agent Class Safety Efficacy
’ Recommended || Amiodarone Mixed channel Risks of toxicity, including thyroid, hepatic, Superior efficacy for maintenance of sinus rhythm vs.
blockade pulmonary, and neurological.”® placebo: odds ratio 0.15 (95% Cl 0.10-0.22).”°
Dofetilide Il Requires inpatient stay for loading. Risk of  Lower risk of all-cause rehospitalization in patients

torsades 0.8—3.3%. Not approved in EU. with AF at baseline vs. placebo: relative risk 0.70
(95% Cl 0.56—0.89).5°
Caution Dronedarone Mixed channel Increased mortality in patients with HF and Decreased risk of CV hospitalization or death in
— blockade permanent AF.">#' patients with AF and no recent HF
decompensation vs. placebo: 0.76 (95% Cl
0.69-0.84).%
Sotalol 1] Concern for excess proarrhythmia in Sotalol was inferior to amiodarone in patients with

patients with acute myocardial infarction AF (28% had NYHA class I/Il HF).2*
or LVEF <40%: relative risk 1.65 (95% Cl

1.15—2.36) for all-cause mortality.2*
Flecainide and Flecainide, encainide and moracizine
Propafenone increased mortality in patients with

myocardial infarction.®> Propafenone can
precipitate decompensated HF,
particularly in CYP 2Dé6
slow-metabolizers.

*SWORD evaluated p-sotalol rather than p,L-sotalol.



RHYTHM CONTROL

ABLAZIONE



Table 2. Summary of Randomized Trials of Catheter Ablation of Atrial Fibrillation in Patients With Heart Failure

Sample
Size

Age,y

NICM, %

Comparator
Arm

LVEF,
%

Follow-
Up, mo

Single-
Procedure
Success, %

Multiprocedure
Success, %

LVEF
Improvement,
%

Other
Comments

Khan
20088

81 (41)

60

27

AV nodal
ablation +
BIV pacing

27

6

68

88

+8

Improved
6MHW and
Minnesota

score

MacDonald
201116

41 (22)

62

37

Medical rate
control

36

12

40

50

+4

No difference
Vs rate
control, high
complication
rate

Jones
20137

52 (26)

63

73

Medical rate
control

22

12

68

88

+11

Minnesota
score, BNP,
and peak
oxygen
consumption
improved

Hunter
20148

366 (67)

54

82

Medical rate
control

42

20

38

81

+8

Minnesota
score and
peak oxygen
consumption
improved

Di Biase
2016™°

203 (102)

62

38

Amiodarone

29

24

70

+8

1.4
procedures
per patient,

6MHW,
Minnesota
score,
hospitalization
and death
improved by
ablation




g” Catheter ABlation vs ANtiarrhythmic

Drug Therapy in Atrial Fibrillation
(@VANSYANNVAD R R g k=1

Douglas L. Packer MDD, Kerry L. Lee PhD,
Daniel B. Mark MDD, MPH, Richard A. Robb PhD
for the CABANA Investigators

Mayo Clinic Rochester
Duke Clinical Research Institute
National Heart, Lung, and Blood Institute

o TR A b e Mational Heart, Lung,
ey Cllirvical & m and Blood Institute

Primary Endpoint (Death, Disabling
Stroke, Serious Bleeding, or Cardiac

Primary Endpoint (Death, Disabling
Stroke, Serious Bleeding, or Cardiac

Arrest) (ITT) Arrest (Per Protocol)
151 Ablation vs. Drug 151 Ablation vs. Drug :
io: ru
Hazard ratio: 0.86 (95% CI, 0.65-1.15) Drug Hazard ratio: 0.73 (95% ClI, 0.54-0.99) 9
124 p=0.303 — 129 P=0.046
@ o o8 91
© . © -
= Ablation - Ablation
c 6 5 6
g >
o w
0w 34 3
0 - O 1 T T T T T T T T T T T
0 6 10 18 24 30 36 42 48 54 60 (0] 5] 12 18 24 30 36 42 48 54 60
Months since randomization Months since randomization
Number at risk Number atirisk .
Am;.uan 11[.‘-“:\ 1045 1021 996 915 793 700 614 535 4.3: 300 Ablation 987 958 937 918 849 735 648 566

494 404 291




