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Percheé parliamo di fibrillazione atriale nella
talassemia?
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FATHAL: studio osservazionale retrospettivo multicentrico

%nmg

SOCIETA'" ITALIANA
TALASSEMIE ED EMOGLOBINOPATIE

Criteri di inclusione: pazienti seguiti tra il 1° gennaio 2003 e il
31 dicembre 2023 con diagnosi di B-TDT con almeno un
i i i a Ferrara
episodio di FA m

Endpoint primario: prevalenza della FA nei pazienti adulti
affetti da B-TDT

Brindisi

Endpoint secondari: ecce

- Gestione clinica della FA nei pazienti affetti da B-TDT in Italia,
con particolare attenzione all'ablazione transcatetere

- Valutazione del rischio tromboembolico e degli eventi
tromboembolici correlati alla FA nei pazienti affetti da 3-TDT,
misurando il rischio tromboembolico sulla base di score di
rischio
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Patient symptoms

- Palpitations « Poor exercise capacity
« Shortness of breath - Fainting (syncope)

« Fatigue * Anxiety
+ Chest pain * Depressed mood
* Dizziness * Disordered sleep

+ Cognitive decline and
vascular dementia

©
?&‘.’\a\ fibr l”atl- op
' Adverse outcomes
‘ + Recurrent
.’ PS hospitalization
u \ + Heart failure * Depression
« Ischaemic stroke * Impaired quality of life

) At Thromboembolism -« Death
Pace and OU‘-"O

Healthcare and society Doubling of AF

. 2010 —» 2060
- Increasing prevalence
- High economic cost Lifetime risk
lin5—lin3

* Impact on individuals,
families and communities

I1-2% of healthcare
expenditure

Van Gelder IC et al, ESC Guidelines 2024

Sovrapposizione dei sintomi con
’'anemia

Outcome avversi correlabili alla
talassemia

Impatto sul sistema sanitario e
pazienti?

T

| 11-13 Settembre 2025 i Pontificia Universita Urbaniéna




Dimensioni del problema

Patients/100,000 inhabitants c

- Male Age (years) Female
10 20 30 40 50
>66 -

w553 51-65 -
& R ii«i

Prevalenza 11.9 % (IC 95% (10.2-13.7)

Studio SITE FATHAL (Di Stefano, under revision)
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30 20 10 0 0 10 20\ 30
Percentage of TDT
~50% tra 36 e 50

anni (nel 2019)

5205 TDT

Gainesin B, Haematologica 2025
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T'reat AF: The ABC pathway

A

Anticoagulation/
Avoid stroke

1. Identify low-risk patients
CHA,DS,-VASc 0(m), 1(f)

2. Offer stroke prevention if
CHA;DS,VASc 21(m), 2(f)

Assess bleeding risk, address
modifiable bleeding risk factors

3. Choose OAC (NOAC or VKA

with well-managed TTR)

Better
symptom
control

C

Comorbidities/
Cardiovascular
risk factor
management

Assess symptoms,
QoL and patient’s
preferences

Optimize rate
control

Consider a rhythm
control strategy
(CV, AAD:s, ablation)

Comorbidities and
cardiovascular risk
factors

Lifestyle changes
(obesity reduction,
regular exercise,
reduction of alcohol use,
etc.)

Gerhard Hindricks et al, ESC Guidelines 2020

Comorbidity
and risk factor
management

« Lifestyle help

» Primary care

» Cardiology

» Internal medicine
» Nursing care

Atrial fibrillation

Q‘b@e{\t'cen%d

Avoid stroke and
thromboembolism

« Primary care

Evaluation and
dynamic
reassessment

Reduce symptoms « Primary care

by rate and - Cardiology
rhythm control « Pharmacy
+ Nursing

+ Primary care « Family/carers

+ Other « Cardiology « Cardiology + e-Health
+ Neurology + Electrophysiology
+ Nursing care « Cardiac surgeons
+ Anticoagulation + e-Health
services
+ e-Health
@ESC—

embre 2025

Van Gelder IC et al, ESC Guidelines 2024
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Caso clinico - F, 64 anni

Anamnesi patologica remota

- Talassemia intermedia (3%3+ (cod39/-101) diagnosticata all’eta di 13 aa.
Occasionali trasfusioni fino a 50 aa (es. per gravidanza) con valori hb attorno a 8 g/dl.
Dal 2008 trasfusa ogni 2-3 mesi con hb pre-trasfusionali 8 g/dl;

Dal 2019 intervallo trasfusionale di 5 settimane e hb pre-trasfusionale 8.5 g/dl
- A 13 aa splenectomia
- Masse di eritropoiesi extramidollare paravertebrali
- All’eta di 37 aa ricovero per pericardite acuta a verosimile eziologia virale
- Epatopatia cronica HCV-relata, HCV eradicato nel 2016
- Colecistectomia per calcolosi

- Ridotta massa ossea, ipercalciuria e ridotta tolleranza glucidica

- Nel 05/2019 riscontro di membrane neovascolari OO per cui eseguite multiple iniezioni intravitreali OD




Caso clinico - F, 64 anni

Terapia domiciliare

Acido folico 5 mg 1cp

Losartan/idroclorotiazide 50/12.5 mg Y2 cp die
- Acido ursodesossicolico 450 mg 1 cp die

- Colecalciferolo 50000 Ul 1 fl/mese

- Omeprazolo 10 mg 1 cp die

- Acido acetilsalicilico 100 mg 1 cp die

- Calcio carbonato 1 stick die

- Iniezioni intravitreali secondo schema oftalmologico

FE,!I s . 11
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Caso clinico - F, 64 anni

Anamnesi patologica prossima

Accesso in PS ad aprile 2024 per palpitazioni HMWMWWWWM

iniziate da 6 ore

PA 100/60, FC 100-120/min s SR e

e

L e ) L g )
Fibrillazione atriale

EE: Hb 8,3 g/dl, GB 11260/mmc (N 4330/mmc, L 4760/mmc, M 1760/mmc), PLT 670.000/mmc.
Funzionalita epatica nella norma, creatinina 0,62 mg/dl, non disionie

Sottoposta a CVE con ripristino del RS
Non ulteriori provvedimenti trattandosi di primo episodio
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Caso clinico - F, 64 anni

Anamnesi patologica prossima

Dopo 1 mese nuovo accesso in PS per palpitazioni dalla mattina stessa
PA 110/65, FC 110-130/min

Riscontro di FA

Sottoposta a CVE con ripristino del RS

Indicazione a visita aritmologica

] L ?j&‘! - I
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Caso clinico - F, 64 anni

Valutazione aritmologica

Non storia di sovraccarico marziale cardiaco. Ferritina stabilmente intorno a 500 mcg/I
Anamnesi negativa per problematiche cardiache

Funzionalita tiroidea (01/2024) nei limiti (TSH Reflex 3,08 mIU/L)

Ultimo ecocardio prima dell’episodio di FA: Ventricolo sinistro di normali dimensioni e

spessori ai limiti superiori della norma, conservata funzione contrattile globale e regionale

(FE bp 61%). Disfunzione diastolica di | grado. Atrio sinistro significativamente dilatato.




A

Anticoagulation/
Avoid stroke

Anticoagulazione si 0 no?

s = b, 1 I
Lon
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Caso clinico - F, 64 anni

Valutazione aritmologica

CHA,DS,VASC: 1 (sesso0), HAS-BLED: 1 (Cardioaspirin).
Funzione biventricolare nella norma.

Assenza di sovraccarico marziale. La paziente ha 64 aa e un atrio
sinistro marcatamente dilatato

Seguiamo le linee guida ESC?

] L ﬂj&‘! I
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Initiating oral anticoagulation—Section 6.1
Oral anticoagulation is recommended in patients with clinical AF at elevated thromboembolic risk to prevent ischaemic stroke and

thromboembolism. --
A CHA;DS,-VA score of 2 or more is recommended as an indicator of elevated thromboembolic risk for decisions on initiating oral - c
anticoagulation.

A CHA,DS;-VA score of 1 should be considered an indicator of elevated thromboembolic risk for decisions on initiating oral
anticoagulation.

lla C

Oral anticoagulation is recommended in all patients with AF and hypertrophic cardiomyopathy or cardiac amyloidosis, regardless of
CHA,DS;-VA score, to prevent ischaemic stroke and thromboembolism.

Individualized reassessment of thromboembolic risk is recommended at periodic intervals in patients with AF to ensure anticoagulation is --
started in appropriate patients.

Direct oral anticoagulant therapy may be considered in patients with asymptomatic device-detected subclinical AF and elevated
thromboembolic risk to prevent ischaemic stroke and thromboembolism, excluding patients at high risk of bleeding.

Van Gelder IC et al, ESC Guidelines 2024

_—
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Updated definitions for the CHA,DS,-VA score

CHA,DS,-VA component

C

Chronic heart failure

Hypertension

Age 75 years or above
Diabetes mellitus
Prior stroke, TIA, or
arterial

thromboembolism
Vascular disease

Age 65—74 years

Definition and comments

Symptoms and signs of heart failure (irrespective of LVEF, thus including HFpEF, HFmrEF, and
HFrEF), or the presence of asymptomatic LVEF <40%.

Resting blood pressure >140/90 mmHg on at least two occasions, or current antihypertensive
treatment. The optimal BP target associated with lowest risk of major cardiovascular events is
120-129/70-79 mmHg (or keep as low as reasonably achievable).

Age is an independent determinant of ischaemic stroke risk. Age-related risk is a continuum, but
for reasons of practicality, two points are given for age 275 years.

Diabetes mellitus (type 1 or type 2), as defined by currently accepted criteria, or treatment with
glucose lowering therapy.

Previous thromboembolism is associated with highly elevated risk of recurrence and therefore
weighted 2 points.

Coronary artery disease, including prior myocardial infarction, angina, history of coronary
revascularization (surgical or percutaneous), and significant CAD on angiography or cardiac
imaging OR

Peripheral vascular disease, including: intermittent claudication, previous revascularization for

PVD, percutaneous or surgical intervention on the abdominal aorta, and complex aortic plaque on

imaging (defined as features of mobility, ulceration, pedunculation, or thickness >4 mm).
1 point is given for age between 65 and 74 years.

@ESC

Points
awarded
1

2024 ESC Guidelines for the management of atrial fibrillation
(European Heart Journal; 2024 — doi: 10.1093/eurheartj/ehael76)



CHA2DS2-VASc

RISk faCtor Score Table 3. C statistic of CHA,DS,-VASc for 1-Year Prediction of Ischemic Stroke
Congestive heart fa| | ure /LV dyS fu nctio n 1 or TIA Among Patients With Atrial Flbrillatlon,.O;ThIm cnn:formatlcs, 2009-2015
CStaic | 95%C

Hypertension 1 CHA,DS -VASC score 0679 0.670-0.686
A g e>75 2 g;/r\:ig%-VASc score+race/ 0.679 0.671-0.688
Diabetes mellitus 1 CHAZDS;—VASC score in modéis stratified by race/emnicity

Whites 0.678 0.669-0.688
Stroke/TIA/thrombo-embolism 2 = | 0682 I essades
Vascular disease 1 Hispanics 0.649 0.620-0.679

TIA indicates transient ischemic attack.

Age 65-74 1

Questi parametri sono appropriati per predire il
rischio di stroke nei nostri pazienti?

Chen LY et al, Stroke, 2019

<] i '--i S P }f?
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Erythroid cell abnormalities

o + Formation of reactive oxygen species
Oxidative stress + Expression of negatively charged phospholipids
* Membrane damage + Enhanced cohesiveness and aggregability

Release of microparticles that contain free
heme, expose PS, and carry TF
Platelets abnormalities

* Increased platelet count
* Increased aggregation
<. * Increased expression of activation markers

Presence of platelet morphologic —— Hypercoagulability «— Endothelial dysfunction
\._;_/ g = . . . . .
abnormalities Activation of circulating endothelial cells

+ increased soluble markers (TNF-a, IL-6,
IL-1B8, ICAM-1, VCAM-1, E-selectin, and
A VWF).

| Nitric oxi%

« Altered vasomotor tone
» Altered endothelial adhesion molecule expression,
« Platelet activation

Other factors

» Cardiac dysfunction

* Hepatic dysfunction

* Endocrine dysfunction

Drugs

X1V CON q,:l RESSO NAZIONALE SITE P -1 L R, 11-15 ;ettémbre 2025 " Pontificia Universita Urbaniana

Cappellini, MD, Taher A, Motta I, in press




TABLE1 Thalassemia-related thrombosis risk scoring system

(TRT-RSS)
Risk factor at time of assessment Score
Age >35 2.5
> Am J Hematol. 2019 Aug;94(8):E207-E209. doi: 10.1002/ajh.25502. Epub 2019 May 13.
Hemoglobin level*® <9 g/dL 2.5
Serum ferritin level” 21000 pg/L 20 Development of a thalassemia-related thrombosis
Not regularly transfused® 3.5 IiSk SCOIil’lg system
Splenectomized 6.5
TRT-RSS Total Score minimum 0.0 Ali T Taher ', Maria Domenica Cappellini %, Khaled M Musallam 3
TRT-RSS Total Score maximum 17.0 Affiliations + expand
TRT-RSS risk categories PMID: 31056770 DOI: 10.1002/ajh.25502
Low risk <9.5
Intermediate risk 9.5-13.5
High risk >13.5

*Pre-transfusion hemoglobin level in transfused patients.
PAverage over last 3 months.
“Less than one transfusion/6 weeks during the last 6 months.
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Avoid stroke

Anticoagulation — Avoid stroke

PtID Event Type Time Symptoms CHA;DS;-VASc Ongoing Ongoing
from at the first = score at the fixst, anticoagulant antiplatelet
first AF  AF episode AF episode (type)
episode (xrisk)
(years)
#2 2 TIA -219 N High NA NA 213 13 TIA 98 Y Low
e S R R E High = o #14 142 Stoke 131 Y Entermediate NA NA
il 4a [ Stroke | 9.0 Y High N N 14b | Stroke 164 Y Apixaban Y
L [ B b = ) 415 152 TIA 15 Y Intermediate N Y
ol 15c  TIA Y Y

Il CHA2DS2-VASc non predice il rischio di stroke nei pz B-TDT

Studio SITE FATHAL (Di Stefano, under revision)
16 Stroke 217 1 Rivaroxaban

Y Low N
17 TIA 1 N
N Intermediate N
#11 1la  Stroke 9.0 Y Low N Y Arterial thromboembolic events. * dead; ¢ not splenectomized.
11b | Stroke 146 Y Apixaban N

Di Stefano V, under revision

I . , =
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Avoid stroke

Anticoagulation — Avoid stroke

PtID Event Type Time Symptoms CHA;DS;-VASc Ongoing Ongoing
from at the first | score at the fixst, anticoagulant antiplatelet
first AF  AF episode AF episode (tvpe)
episode (zisk)
(years)
#1 1 Stroke = -25.5 N Intermediate N N 212 12 Stroke 95 Y High
#2 2 | Tla | -219 N High NA NA 413 13  TIA 98 Y Low
=T 3 | Swoke | -136 ¥ High N N 414 14a  Stoke  13.1 Y Intermediate NA NA
> 4a | Stroke | 9.0 Y High N N 14b | Stroke 164
-4.0 Y

9/27 (33%) eventi in 5/17 (30%) pz sono avvenuti in corso di terapia anticoagulante

Studio SITE FATHAL (Di Stefano, under revision)

15e | Stroke 246 Y Acenocumarol
#7 7 Stroke 20 NA High N N
15f  Stroke 251 Y Acenocumarol Y
#80 8 TIA 41 Y High N
16 Stroke 217 Y High Rivaroxaban N
#9 9 Stroke 6.5 Y Low N
#17 17 TIA NA Y High N N
#10 10 Stroke 7.0 N Intermediate Warfarin N
1 e Stroke 20 Y Ton N Y Arterial thromboembolic events. * dead; ¢ not splenectomized.
11b | Stroke 146 Y Apixaban N

Di Stefano V, under revision

A Winm = o 1 I
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E’ meglio stare in ritmo sinusale o
controllare la FC in FA/flutter?

Antiaritmico o ablazione transcatetere?

.
|
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Controllo del ritmo: utilizzare strategie di controllo del
ritmo (farmaci, ablazione) oltre a farmaci per controllare
la frequenza cardiaca (es. beta bloccanti)

Controllo della frequenza: solo farmaci per controllare
la frequenza cardiaca (es. beta bloccanti)

i n‘u- s O B, -
im |
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Rate vs Rhythm control: what is the best option?
AFFIRM confirms results from RACE

Mortality
30 -
25 -
HR 1.15 Rhythm control
20 - (95% CI: 0.99-1.34)
P=0.08

Mortality (%)
=
n

10 - Rate control

T p— ) o= ]

- Roma, 11-13 Settembre 2025 i Pontificia Universita Urbanie;na =




AFFIRM: survival in AF pts

Better survival Worse survival
P-value
Age* ‘o <0.0001
O <0.0001

Coronary disease

Subgroups analysis of AFFIRM suggest that
being in sinus rhythm is better for survival

AFFIRM REVISITED
First episode of AF I @, | 0.006/
o oot
Anticoagulant usage HO <0.0001
Digoxin usage l O : <0.0001
—o0 ! 0.0005
OjO 0j5 1.0 1j5 ZjO 2f5
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Controllo del ritmo :

% 70
f
j &
The NEW ENGLAND i

Early rhythm control

JOURNAL of MEDICINE

ESTABLISHED IN 1812 OCTOBER 1, 2020 VOL. 383 NO. 14 e 0 ; ; é i
Early R,hyt Initial 2Yr al None Years since Randomization
: : No. at Risk
P.Kirchhof,.  100- 100- celc Il Other antiarrhythmic it s i o 3 5
l';l.MS. :aegell;, f i' G.J dﬂlg Early rhythm control 1395 1193 913 404 26
. Schoen, U. as,
S.Wi :stig Jll Propal
20 50| 487 pas) M Propafenone
- B Flecainide
€ 60~ 504 LS ias ~«(32%) [ Amiodarone
3 B Dronedarone
g 40+ 40+ ! AF ablation
20" 20-1
B 0

AN |
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Controllo del ritmo
2024 European Heart Rhythm Association/ @ coc

Heart Rhythm Society/Asia Pacific Heart

Rhythm Society/Latin American Heart Rhythm '
European Society

of Cardiology

Society expert consensus statement on
catheter and surgical ablation of atrial
fibrillation

Paroxysmal AF Persistent AF

| |

Symptomatic Asymptomatic Symptomatic

v v v v
Resistance or First-line Resistance or First-line
intolerance to AAD(s) treatment intolerance to AAD(s) treatment

. ' .

Catheter ablation Catheter ablation Catheter ablation may AR T Catheter ablation may
is beneficial is beneficial be reasonaple in & bnalicial be reasonable in
selected patients selected patients

Stand-alone surgical
or hybrid ablation
is reasonable”

bre 2025 Pontificia Universita Urbaniana
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Cos’e il burden di FA?

Il tempo che il paziente passa in FA
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] Risultati sull’efficacia

| pazienti con burden di aritmia atriale <0, 1%sono
statisticamente piu numerosi nel braccio PEA!?

A
100% Pazienti PFA con burden di
aritmia atriale <0, 1%
80%1
82%
= 60%
=
Q0
S 40%
o o Pazienti abl. termica con
burden di aritmia atriale <0,1%
20%
o -- . —

<0,1% di burden 0,1%-9,9% di 210% di burden

di aritmia atriale burden di di aritmia atriale
aritmia afriale
. PFA . Abl. termica

| pazienti con burden di aritmia atriale <0,1% sono statisticamente piu numerosi nel braccio PFA
rispetto al braccio di abl. Termica

EP-1962501-AA

e W1 I
Pont|ﬁc:|a Universita Urbarnana z

1.,,;4,
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] Risultati sull’efficacia
I

Il burden di aritmia atriale & un parametro clinicamente
rilevante: sottostudio ADVENT!0

Re-ablazione Cardioversione Ospedalizzazione
50 50 50
o = - *
< * c < Aumento del
KT Q9 40 9 4 rischio relativo di
5 8 8 v
95% Cl: 6,9-30,8
E' 30 Aumento del E 30 Aumento del E' 301 : )
© rischio relativo di o rischio relativo di T
2 : ° 19.4 * K}
S (95% CI: 8,7-68.8) g 20 (95% ClI: 5,7-65,5) g 201 *
] * = 2
o o * ]
2 of Q o Y o
: - g - ¢
(-9 (-9 (-9
0 — 0 ——— 0+ —
<0,1% 0.1-9.9% 210% <01% 0.1-9.9% 210% <0,1% 0.1-9.9% 210%

Burden di aritmia atriale Burden di aritmia atriale Burden di aritmia atriale

| pazienti con burden di aritmia atriale <0,1% presentano meno eventi clinici

EP-1962501-AA

INAZIO

£ Feg

INA
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Pazienti

<0,1% di burden 0,1%-9,9% di burd: >10% di burden
di aritmia atriale di di aritmia atriale
aritmia atriale

. PFA . Abl. termica

X1V CON dﬁ RE gs‘ NAZIONALE SITE . Rom, IS — | Pontificia Universita Urbariana
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Quale e lo scopo della ablazione?

 Antiaritmico piu potente che abbiamo

 Riduce il burden di FA (non contano le singole recidive)
* Migliora i sintomi

.
|
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SPONTANEOUS INITIATION OF ATRIAL FIBRILLATION BY ECTOPIC BEATS

|
A b I aZ I o n e ORIGINATING IN THE PULMONARY VEINS

MicHeL HAISSAGUERRE, M.D., Pierre Jais, M.D., Diren C. SHaH, M.D., AtsusHl TakaHasHl, M.D., MELEze Hocing, M.D.,
GiLLes Quiniou, M.D., StepHANE GARRIGUE, M.D., ALain LE Mouroux, M.D., PHiLiere LE METAYER, M.D.,
AND JACQUES CLEMENTY, M.D.

The New England Journal of Medicine

Source nght Atrlum Le‘f‘t Atl’lum
I , /
L—M g Septum & ®
: Superior /
1"__,“‘/\/\_ vena cava
vy E 17 \ / 3
: O Pulmonary
Pulmonary B Veins
vein 0ssa
ovalis @
. Poc
6 1
— Inferior Coronary
sinus
3-4
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Ablazione

Che tipi di energia si possono utilizzare per isolare le vene polmonari?

Edlcen :
atheter

Radiofrequenza Crioablazione Elettroporazione
(necrosi coagulativa) (necrosi coagulativa) (apoptosi)

i, i —
o, !
- I
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50 pazienti (74 procedure)
Nessuna complicanza

Studio SITE FATHAL (Di Stefano, under revision)
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Il fenomeno dell’elettroporazione

Cardlac muscle

Hydrophilic

o
3
=

Voltage

Threshold
potential

Resting. RERPY
potential

-60mv
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Il fenomeno dell’elettroporazione

Urbaniana
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Il fenomeno dell’elettroporazione

n.. . 1 Ihermal damage
B .
S Pt T Cell dies
¥ av;, “|| Tissue scaffold is damaged
KV/em - - U Protein denaturation occurs
+ °
[8) T > ) .
T T 7. . || Irreversible Electroporation (IRE)
D €78 Ul cell dies
m . - ° \‘ a
o irreversible e

|| Tissue scaffold remains intact

~50 V/cm » @ Reversib!e electroporation
% &) || Cell survives
e ="
-1 ps . R ] s 1 No effect

width . Intact cell

- ¢ == -%mw [T} | 158
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Il fenomeno dell’elettroporazione
MORTE CELLULARE SENZA DISTRUZIONE DELLA STRUTTURA TISSUTALE

Architecture and Elastin Fibers Structurally Unaltered

in Myocardial Ablation Zone

Preserved nerves (N) and vasculature (v) within PFA-
treated myocardium (blue)
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Take home messages

Con 'aumento della sopravvivenza la fibrillazione atriale € una complicanza sempre
piu frequente nei pazienti beta-TDT

Fino ad ora la gestione si € basata sulle linee guida per la popolazione generale
anche se si osservano gestioni differenti da centro a centro (es. utilizzo
dell’ablazione)

Studio SITE FATHAL retrospettivo e prospettico ha lo scopo di valutare la
prevalenza e la gestione della fibrillazione atriale nella beta-TDT e di sviluppare
delle indicazioni per la sua gestione e trattamento che si basino sulle evidenze
ottenute

Il contributo di piu centri possibile € fondamentale per ottenere dati robusti



Centro Stima pazienti
Brindisi 80
Modena 20
Parma 7
Cagliari 250
Verona 6
FATHAL Prospettico Lecce 60
Ferrara 100
Milano 100
Napoli 50
Catania 50
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