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Pathophysiology of atrial fibrillation and heart failure
and viceversa.
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AF = atrial fibrillation; HFrEF = heart failure with reduced ejection
fraction; HFpEF = heart failure with preserved ejection fraction; SE =

systemic embolism; QoL = quality of life. ESC Guidelines 2020
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Heart failure (HF) as the main reason

for admission in-hospital
EURODbservational Research Programme on Atrial Fibrillation (EORP-AF)
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Permanent atrial fibrillation in community-dwelling elderly
people with chronic heart failure
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Testa G et al., Archives of Gerontology and Geriatrics 2012



New-onset Atrial Fibrillation Predicts Heart Failure
Progression
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A meta-analysis of the prognostic significance of atrial

fibrillation in chronic heart failure

Summary of randomized controlled studies

Setting

V-HEFT [ &l

SOLVD
DIG

PRIME |l
COMET

CHARM

DIAMOND

Number

LV systolic function

inclusion

LVEF < 45%
LVEF < 35%
All LVEF included
LVEF < 35%
LVEF < 35%

All LVEF included
LVEF < 35%

Mean

follow-up

2.5 years
2.8 years
3.1 years
3.4 years
4.8 years

3.1 years
N/A

SR

19 480/1221 (39)
6 | 1395/8098 (23)
11 | 223176922 (32)
21 153/325 (47)
(36)

20 87412429 (36

15 | 1466/6451 (23)
24 | 19512661 (73)

Number (%) of deaths

AF

75/206 (36
149/419 (34
375/866 (43

50/84 (60

258/600 (43

365/1148 (32)
634/818 (77)

NS
<<0.0001
<0.0001
<0.05
<0.0005

<0.001
<0.001

+39%

+46%

Mamas MA et al., Eur Heart J 2009



Cox regression analysis of long-term mortality in elderly
subjects with heart failure stratified for the precence or
absence of permanent atrial fibrillation (AF)

Cumulative Survival

no AF
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Testa G et al., Archives of Gerontology and Geriatrics 2012
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Bi-diretional pathway of atrial fibrillation and heart failure

Adverse ATRIAL
tria
atrial FIBRILLATION
remodeling
Raised filling pressures
Abnormal calcium handling
Neuro-hormonal activation Rapid ventricular rate
Adrenergic simulation Iregular ventricular rate
Heterogeneity of conduction Loss of atrial contraction
Volume overload Loss of AV synchrony
Interstitial fibrosis Reduction cardiac output
Altered atnal refractory properties
Functional Mitral Regurgitation
reduced HEART reduced
systolic EAILURE diastolic
function function

Gorenek B et al., Eur Hear J Acute Cardiovasciular Care, 2020



Atrial fibrillation and heart failure due to reduced
(AF-HFrEF) versus preserved ejection fraction (AF-HFpEF)

A systematic review and meta-analysis of death and adverse outcomes

All-cause mortality

(n=45,100) Risk ratio (95% CI)
Badheka, 2011 —'—-— 1.43(1.13-1.81)
Banerjee, 2012 —T 1.10 (0.88 - 1.38)
Eapen, 2013 ' 1.24 (1.16 - 1.32)
Kot )

«{ AF-HFrEF vs. AF-HRpEF |

)

Ols +24% )

Pai, , —— )
Parkash, 2005 . i 0.96 (0.80 - 1.15)
Shamagian, 2005 --":- 1.14 (0.95 - 1.38)
Overall Q 1.24 (1.12 - 1.36)
(12 = 66%)
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Kotecha D et al., Intern J Cardiol 2016



Atrial fibrillation and heart failure due to reduced
(AF-HFrEF) versus preserved ejection fraction (AF-HFpEF)

A systematic review and meta-analysis of death and adverse outcomes

I Incident stroke [E] Heart failure hospitalisation

(n=33,773) Risk ratio (95% Cl) (n=31,583) Risk ratio (95% Cl)
Badheka, 2011 : 0.80 (0.37 - 1.69) —— = B —
Banerjee, 2012 —iT 0.76 (0.52 - 1.12) ’ : '
Eapen, 2013 —I‘—— 0.81(0.47 - 1.37) Kotecha, 2014 —I——:— 0.91 (0.65 - 1.27)
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Kotecha D et al., Intern J Cardiol 2016



Heart failure with preserved ejection fraction, atrial
fibrillation, and the role of senile amyloidosis

Ageing
ATTRwt . IAA Senile amyloidosis
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van den Berg MP et al., European Heart Journal 2019



Atrial fibrillation in amyloidotic cardiomyopathy

70 ¢
60
50 F
(%)40 |
30

20

10

Prevalence of AF at presentation in
patients with/without severe HFE

= NYHA I-II
ONYHA III-IV

p = 0.0001

25.8%
(25/97)

7.9%

L (13/165)

Overall

4.5% 4%
(3/67) (3/74)

p = 0.0001

35%
(7/20)

p=0.334

Survival free from hospitalization
for HF in patients

-

o

o
[

ATTR

47.6%
(10/21)

29.2%
(7/24)

~
(8]
1

50 -

25 4

Survival free of HF hospitalization (%)

Months

Longhi S et al., Amyloid 2015



_______ NUOVE PROSPETTIVE NEL MANAGEMENT
hr o (-2 T g DELL'INSUFFICIENZA CARDIACA NELL'ANZIANO
ONGRESSO |

= NAZIONALE : GRS L’approccio al paziente anziano
. ’ ¢ = 9‘; : : . .. )

‘?‘ O > " fetur. @l futuro con msgfﬂm_enza ca_rdlaca e
B o fibrillazione atriale

SN

- Peculiar aspects in older adults
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CLINICAL INVESTIGATION

Congestive Heart Failure and Cognitive Impairment in an
Older Population

Francesco Cacciatore, MD,” Pasquale Abete, MD, PhD," Nicola Ferrara, MD,"
Claudio Calabrese, MD," Claudio Napoli, MD," Stefania Maggi, MD, MPH,*
Michele Varricchio, MD,* and Franco Rengo, MD,""

for the Osservatorio Geriatrico Campano Study Group

J Am Geriatr Soc 46:1343-1348, 1998



Prevalence of Mini Mental State Examination (MMSE)
and atrial fibrillation in patients
with and without Chronic Heart Failure (CHF)
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B CHF-yes
S 60 - *
(D)
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o
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0 [ | I
MMSE < 24 Atrial fibrillation

*p< 0.05 vs CHF-no Cacciatore F et al., JAGS 1998



Original Research Article

DG’;Inlelgtl;ztla Dement Geriatr Cogn Disord 2012;34:143-148 Accepted: July 20, 2012
Cogritive Disorders DOI: 10.1159/000342195 Published online: September 12, 2012

Role of Ventricular Rate Response on
Dementia in Cognitively Impaired Elderly
Subjects with Atrial Fibrillation: A 10-Year

Study

Francesco Cacciatore®®  Gianluca Testa® Assunta Langellotto?
Gianluigi Galizia® David Della-Morte?®  Gaetano Gargiulo?
Agnese Bevilacqua® Maria Teresa Del Genio® Vincenzo Canonico?
Franco Rengo®? Pasquale Abete?



Permanent atrial fibrillation (AF) predicts dementia in
cognitively impaired elderly subjects
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HR = 4.11; 95% Cl = 1.81-9.35; p < 0.001 '
| | | | | | | | | | |
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Number Time (months)
of risk
No | 314 | 312 307 301 293 283 272 260 246 229 212
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Cacciatore F et al., Dement Geriatr Cogn Disord 2012



Low/high (<50/>90 bpm) predicts dementia in
cognitively impaired elderly subjects
with permanent atrial fibrillation (AF)

Dementia-free survival
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Cognitive impairment and cardiovascular diseases

In the elderly.

A heart-brain continuum hypothesis

HYPERTENSION
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Abete P et al., Ageing Res Rev 2014



Epidemiology and impact of frailty in patients

with Atrial fibrillation in Europe
ESC-EHRA EORP-AF General Long-Term Registry

20%

15%

5%

0%.

Mean

0.180

3.92%

<0.05

12.88%

0.05-0.10 0.10-0.15 0.15-0.20 0.20-0.25

0.25-0.30

0.25-0.30
/ 11.03%

Moderate frailty

6.08%

2.63%

1.13%

[ — 0.32% 0.11% 0.03%
]
0.30-0.35 0.35-040 0.40-0.45 0.45-050 0.50-0.55 0.55-0.60

Frailty Index

Proietti M et al., Age and Ageing 2022



Liguori et al. BMC Geriatrics (2020) 20:375

https://doi.org/10.1186/512877-020-01788-1 BM C G eriatrics

RESEARCH ARTICLE Open Access

Validation of “(fr)AGILE": a quick tool to ®
identify multidimensional frailty in the
elderly

llaria Liguori', Gennaro Russo', Giulia Bulli', Francesco Curcio', Veronica Flocco', Gianlugi Galizia'?,
David Della-Morte®*, Gaetano Gargiulo®, Gianluca Testa'®, Francesco Cacciatore', Domenico Bonaduce' and
Pasquale Abete'




Heart Failure (HF) and Atrial Fibrillation (AF)
and multidimensional FRAILTY

Y
o
J

fr-AGILE score

All pts

* p<0.05 vs all pts
** p<0.01 vs HF and AF

HF

AF

Severe frailty
7.5%1.8

X %

HF + AF

Abete P et al., submitted 2023
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Major priorities of management in patients with heart
fallure and reduced ejection fraction and atrial fibrillation

Inotropic/

Prevent mechanical

support ) o
533;’31” »AF priorities
o Prevent

rate stroke and

control embolism
Manage ~
non-CV _

Y
e HF+AF management mﬁ‘i’d“::’;rt

rate

Ameliorate
RAAS

disturbance Manage

comorbidity

Restore

sinus rhythm
Restore (drugs)
sinus rhythm
(invasive)

Achieve

euvolaemia
Prevent

and treat
manage
e bleeding
» HFrEF priorities

Kotecha D & Piccini JP, Eur Heart J 2015



B-blockers in heart failure and reduced ejection fraction

with sinus rhythm and atrial fibrillation.
Kaplan—Meier survival curves for b-blocker vs. placebo in heart
failure patients with (A) sinus rhythm and (B) atrial fibrillation.

A B
1.0 4
0.9 0.9 -
c
S
S
8 081 08 -
o
a
S 07 0.7
Z HR 0.73 (95% Cl 0.67-0.80); P< 0.001
(V]
0.6 - 0.6 -
B Placebo
05 ' | | B-blo?ker 0s -
i 2 3

| All-cause mortality: sinus rhythm |

1.0 1

Time (years)

| All-cause mortality: atrial fibrillation |

HR 0.97 (95% C10.83-1.14); P=0.73

M Placebo

M B-blocker

I I 1
0 1 2 3

Time (years)

Kotecha D & Piccini JP, Eur Heart J 2015



CAN-TREAT HFrEF+AF

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

Cardioversion
if signs of haemodynamic compromise

Anticoagulation
A unless absolute contraindication

Normalise fluid balance "
diuretics to control signs and symptoms of failure

Kotecha D and Piccini JP, Eur Heart J 2015



CAN TREAT HFrEF+AF

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

Target initial heart rate <110 bpm

'l' consider stricter control if persistent symptoms

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

Early consideration of rhythm control
amiodarone/cardioversion and ablation

Advanced heart failure therapies
resynchronization/defibrillator/mechanical support

Treatment of other CV disease
T control of ischaemia and hypertension

Kotecha D and Piccini JP, Eur Heart J 2015



Atrial fibrillation: a geriatric perspective on the
2020 ESC guidelines

AF catheter ablation after drug therapy failure

AF catheter ablation as first line therapy

Is recommended to reverse LV dysfunction in | | AF ablation should be considered |IlIA
AF patients when tachycardia-induced In symptomatic patients with AF
cardiomyopathy is highly probable, independent and HFrEF to improve symptoms

of their symptom status. and cardiac function when tach
Should be considered in selected AF Il | cardiomyopathy is suspected.
patients with HFrEF to improve survival and |a

reduce HF hospitalization.

Polidori MC et al., Eur Geriatric Medicine, 2022




Atrial fibrillation: a geriatric perspective on the
2020 ESC guidelines

Management of AF in HF-preserved-EF (HFpEF)
- AF is a frequent comorbid condition and a frequent complication
In patients with HFpEF.

- |Recent onset AF may be tolerated poorly in some subsets
of patients with HFpEF, in whom preload may be
particularly important.

- Common principles of AF management apply for AF in HFpEF.

- Although general disease-modifying treatments for HF - ACEls,
ARBs, BBs and MRAs - reduce the incidence of AF in patients
with HFrEF, there is no evidence that this is the case in HFpEF.

Polidori MC et al., Eur Geriatric Medicine, 2022



Features of Clinical Complexity in European Patients
With Atrial Fibrillation:

A Report From a European Observational Prospective AF Registry

Clinical outcome composed of all-cause death, major adverse cardiovascular
events (MACES) (defined as any thromboembolic events, any acute coronary
syndrome and cardiovascular death) and major bleeding (defined as intracranial
hemorrhage and major extracranial hemorrhage).

Frailty |1.38 (1.11-1,71) | ¢
CKD |1.50 (1.28-1.75) | ¢
Bleeding [1.94 (1.32-2.85) | ¢

¢

| | | | | | | |
0.5 1.0 1.5 2.0 2.5

CKD = Chronic Kidney Disease Proietti M e al., Curr Probl Cardiol 2023

> 2 features |2.08(1.73-2.51) |




@ E S C European Heart Journal - Cardiovascular Pharmacotherapy (2023) 9, £7-57

ORIGINAL ARTICLE
Thrombosis and antithrombotic

E}Jrl':ip'r;.i:l;:hf;;.;ietﬁ,r https:/doi.org/ 10,109 3 ehjovp/ pracld Tthﬂ'Pj.-"
Edoxaban for stroke prevention in atrial
fibrillation and age-adjusted predictors of
clinical outcomes in routine clinical care

ELZZFzsgt:\éi’al study Total 60 mg 30 mg
4-year follow-up [N =13 133] [N =10 036] [N = 3097]
875 cantres (100.0%) (76.4%) (23.6%)
Male, n (%) 7451 (56.7) 6084 (60.6) 1367 (44.1)
Iﬁhgu: (years), mean (SD) 736 (9.5) 718 (9.1) 79.5 (7.9) I
Age [years], n (%)
< 65 1995 (15.2) 1862 (18.6) 133 (4.3)
(65, 75) 4449 (339) 3891 (38.8) 558 (18.0)
(75, 85) 5313 (40.5) 3756 (37.4) 1557 (50.3)
> 85 1375 (10.5) 527 (5.3) 848 (27.4)



Annualised event rates

The Edoxaban Treatment in Routine Clinical Practice for Patients
With Non-Valvular Atrial Fibrillation (ETNA-AF) Europe

Annualised event rates (%/year)

Edoxaban 60 mg =n. 10.036

S 1 . 937 Edoxaban 30 mg =n. 3.097
3.87
4 -
3 n. 518
214
27 n. 234
0.97 n. 168
- 0.70
O -
All-cause CV death Major Any stroke or
death bleeding SEE

Kirchhof P et al., Eur Heart J — Cardiovasc Pharmacoth. 2023



Age-adjusted predictors of outcomes

during the 2-year follow-up

The Edoxaban Treatment in Routine Clinical Practice for Patients
With Non-Valvular Atrial Fibrillation (ETNA-AF) Europe

ALL-CAUSE DEATH » History of Heart Failure
OR 2.40 CI 2.08-2.76 - Wald x2: 146.99; p < 0.0001

CARDIOVASCULAR DEATH »History of Heart Failure
OR 2.60 CI 2.16-3.13 Wald x2: 100.38; p < 0.0001

ISCHAEMIC STROKE » Transient ischaemic attack
OR 5,01 CI 3.47-7.24 Wald x2: 73.63; p < 0.0001)

MAJOR BLEEDING » Low kidney function
OR 6.15 CI 3.22-11.73 Wald x2: 30.68; p < 0.0001

Kirchhof P et al., Eur Heart J — Cardiovasc Pharmacoth. 2023



Dose adjustment of direct thrombin inhibitor and
oral factor Xa inhibitors for stroke prevention in
patients with nonvalvular atrial fibrillation

Rivaroxaban# Apixaban( Edoxaban”
Full dose 20 mg OD 5 mg BID 60 mg OD
Age >80 years 20 mg OD 2.5 mg BID 60 mg OD
Age 75-79 years 20 mg OD 5 mg BID 60 mg OD
Body weight <60 kg 20 mg OD 2.5 mg BID 30 mg OD
SerCr> 1.5 mg/l - 2.5 mg BID E
CrCl 30-49 ml/min 15 mg OD 5 mg BID 30 mg OD
CrCl 15-29 ml/min 15 mg OD 2.5 mg BID 30 mg OD

Polidori MC et al., Eur Geriatric Medicine, 2022



The Atrial fibrillation Better Care (ABC) pathway for

Integrated care management.

The Atrial fibrillation A
Better Care (ABC)
pathway for integrated

care management

‘A’ Avoid stroke

Optimize stroke
prevention

‘B’ Better symptom

1 management

Treat symptoms

“C’ Cardiovascular
and other
comorbidities

Manage risk factors

‘Birmingham 3—step’j

p

Patient-centred and symptom-
directed decisions on rate
 versus rhythm control

* Manage hypertension, heart failure,
diabetes mellitus, cardiac ischaemia,
and sleep apnoea

o Lifestyle changes: obesity reduction,
reqular exercise, and reduction of
alcohol and stimulant use

* Patient psychological morbidity

& Consider patient values and preferences/

RY RN

/Step 1

/\Identify low-risk patients

/
Step 2
¢ Offer stroke prevention to
patients with one or more
risk factors for stroke
¢ Assess bleeding risk

‘\

/Step 3

.| Decide on OAC (either a

VKA with well-managed

\TTR ora NOAC)

Lip GYH, Nature Reviews Cardiology 2017



Impact of ABC adherent management on outcomes
A Systematic Review and Meta-Analysis of 285,000 Patients

Cardiovascular death

ABC non ABC Odds Ratio Odds Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
proienl 2018 ~ [alals) 4 05 fV\A') - AQ/S NnN4A NN N2-Nece B :
Yang 2020 5 - i
rsorizzo | Cardiovascular death | —s—
Proietti 2020 5
Guo 2020 —il—
PrL:)(i)etti2020 0.37 [0-23-0-58] -63% g
Total (95% CI) 54786 226134 100.0% 0.37 [0.23; 0.58] -
Heterogeneity: Tau® = 0.2269; Chi® = 45.48, df =5 (P < 0.01); I” = 89% ' J ' '

0.1 051 2 10

Major bleeding

ABC non ABC Odds Ratio Odds Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Proietti 2018 2 229 178 2047 B 7% nNn21.007- 0671 :
ameanzio | Major bleedin
Gumprecht 2020 J b I d g 8t
Proietti 2020 ] B

oo 10.69[0.51-0.94] -31% | &

Total (95% CI) 53308 226309 100.0%  0.69 [0.51; 0.94] e
Heterogeneity: Tau® = 0.0844; Chi® = 19.17, df = 5 (P < 0.01); I* = 74% ' I ' ‘
0.1 05 1 2 10

Romiti GF et al., Thrombosis and Haemostasis 2022



Aging Clinical and Experimental Research
https://doi.org/10.1007/540520-017-0851-3

CASE REPORT

Thromboembolic and bleeding risk management in elderly patients:

a case report

Aging
Clinical and
Experimental
Research

Michele Cellurale' - llaria Liguori' - Francesco Curcio' - Antonio Rapacciuolo? - Nicola Ferrara' -

Domenico Bonaduce' - Pasquale Abete'

Arterial phase of selective
superior mesenteric angiogram.
The arrows indicate the
presence of angiodysplasia

- Atrial fibrillation

-HFrHF post-CAD

- Gastrointestinal angiodysplastic lesions (GIADS)
HAS-BLED score =5 and CHA,DS,- VASc score =7

pre- and post-positioning device in left atrial appendage

PRE-POSITIONING OF DEVICE POST-POSITIONING OF DEVICE
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CONCLUSIONS

Atrial fibrillation (AF) is present in about 15-20% of elderly
patient with heart failure (HF);

The prognosis is worsened by the presence of AF in elderly
patient with HF and viceversa,

In particular, AF in HF with reduced ejection fraction in
term of mortality and hospitalization and Iin those with
preserved ejection fraction in term of incident stroke.

Patients with AF and HF are frequently characterized by
cognitive impairment and multidimensional frailty.

The use of anticoagulant therapy is strongly influenced by
the complexity of patients with AF and HF.

ABC approach represent a good tool to manage patients with
AF and HF.
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