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= Device per lo screening della FA
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Tools for atrial fibrillation screening (1) @ESC

Tools for atrial fibrillation screening
(i) Pulse palpation
ii) Use of artificial intelligence algorithms to identify patients at risk

(iii) ECG-based devices

(a)Conventional ECG devices
(1) Classic 12-lead ECG
(2) Holter monitoring (from 24 hours to a week or more)
(3) Mobile cardiac telemetry (during hospitalization)
(4) Handheld devices
(5) Wearable patches (up to 14 days)
(6) Biotextiles (up to 30 days)
(7) Smart devices (30 s)
(b)Implantable loop recorders (3—5 years)

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



Tools for atrial fibrillation screening (2) @ESC

(a) Photoplethysmography and automatic algorithms: contact (fingertip, smart device, band) and
contactless (video)

(b) Oscillometry (blood pressure monitors that derive heart rhythm regularity algorithmically)

(c) Mechanocardiography (accelerometers and gyroscopes to sense the mechanical activity of the
heart)

(d) Contactless video plethysmography (through video monitoring)

(e) Smart speakers (through the identification of abnormal heart rate patterns)

o @
2024 ESC Guidelines for the management of atrial fibrillation
(European Heart Journal; 2024 — doi: 10.1093/eurheartj/ehael76)
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OPLACE28  Screening della FA per la prevenzione dello stroke

Agenda

Resa diagnostica di nuova FA attraverso lo screening sistematico
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TABLE 2 Summary of the 3 Largest Mass Population-Based AF Screening Studies

Huawei Heart Study Apple Heart Study Fitbit Heart Study
(N = 187,912) (N = 419,297) (N = 455,699)

Period measurement frequency Every 10 min Every 2 h for baseline Every 5 min
mode; irreqular
tachogram
initiates a cascade
of more frequent
mode (every
16 mins)

Varma N et al. J Am Coll Cardiol 2024;83:611-631
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‘I ORIGINAL ARTICLE I‘

Large-Scale Assessment of a Smartwatch
to Identify Atrial Fibrillation

Marco V. Perez, M.D., Kenneth W. Mahaffey, M.D., Haley Hedlin, Ph.D.,
John S. Rumsfeld, M.D., Ph.D., Ariadna Garcia, M.S., Todd Ferris, M.D.,
Vidhya Balasubramanian, M.S., Andrea M. Russo, M.D., Amol Rajmane, M.D_,
Lauren Cheung, M.D., Grace Hung, M.S_, Justin Lee, M.P.H., Peter Kowey, M.D._,
Nisha Talati, M.B.A., Divya Nag, Santosh E. Gummidipundi, M.S_,

Alexis Beatty, M.D., M._A.S., Mellanie True Hills, B.S., Sumbul Desai, M.D.,
Christopher B. Granger, M.D., Manisha Desai, Ph.D., and
Mintu P. Turakhia, M.D., M.A.S., for the Apple Heart Study Investigators™

N Engl J Med 2019;381:1909-1917

- 419,297 used a smartphone (Apple iPhone).

- Smartwatch notified possible atrial fibrillation in 0.52%.

- In these subjects a telemedicine visit and ECG patch for up 7 days was
performed which confirmed AF in 34%.
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OPLACESS Apple Heart Study

No. Notified/
Subgroup Total No. (%)

Overall 2161/419,297 (0.52) ]

Age
=65 yr 775/24,626 (3.14) e
55-64yr  556/42,633 (1.30) b= ”

40-54yr  488/132,696 (0.37) | M
22-39yr  341/219,179 (0.16) | &

Sex
Female 461/177,087 (0.26) N
Male 1672/238,700 (0.70) M

| T | |
0 1 2 3 4

Percentage Notified

Figure 2. Irregular Pulse Notifications, According to Age and Sex.

Horizontal bars indicate 97.5% confidence intervals.

N Engl J Med 2019;381:1909-1917
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Study Cases/100 persons [95% CI]
Fitzmaurice et al; 2007 e 2.21[1.68, 2.88
Schnabel et al; 2012 P HEM 0.40 [0.31, 0.51
Deif et al; 2013 - 0.35[0.20, 0.61
Gomez-Doblas et al; 2014 PoHe 0.49 (0.36, 0.66
Lowres et al; 2014 g [ | 1.50 [0.91, 2.47
Li etal; 2015 g e 1.58 [1.23, 2.02
Kaasenbrood et al; 2016 : i 1.29 [0.92, 1.81
Proietti et al; 2016 : - 1.07 [0.99, 1.16
Sandhu et al; 2016 : i s 2.10[1.41, 3.11
Smyth et al; 2016 g _ 0.76 [0.58, 0.99
Chao et al; 2017 : — 1.46 [1.07, 1.99
Gonzalez Blanco et al; 2017 : — 2.34 12.01,2.72
Keen et al; 2017 : e 1.57 [1.17, 2.12
Kvist et al; 2017 :  — 0.91 [0.52, 1.60
Soni et al; 2017 g . 1.08 [0.70, 1.65
Wang et al; 2017 P e 0.50 [0.33, 0.75
Yan et al; 2017 : —— 1.68 [1.47, 1.92
Orchard et al; 2018 : P 1.14[0.72, 1.81
Quinn et al; 2018 P - 0.58 [0.33, 1.03
Summary Estimates by Age Subgroup
20-59 years R 2 0.34 [0.26, 0.45
60-64 years . - 0.48 [0.36, 0.65
65-69 years : - 0.73 [0.56, 0.95
70-74 years : ~— 1.09 [0.84, 1.41
75-79 years : i 1.49[1.15, 1.94
80-84 years : e 1.89 [1.44, 2.47
85-105 years : e — 2.73[2.08, 3.58
| | | | |
0 1 2 3 4

Detection Rate of New Atrial Fibrillation Cases

Lowres N et al. PLOS Medicine 2019
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Screening della FA per la prevenzione dello stroke

Age group, years NNS to identify NNS to identify
1 new AF (n) 1 treatable new AF (n)?
<60 294 1,089
60-64 208 926
65-69 137 211
70-74 92 136
75-79 67 67
80-84 53 53
85+ 37 37

CONGRESSO RomA 25 - 27 Giugno 2026



Screening della fibrillazione atriale
nella popolazione generale: esperienza della campagna
educazionale sul rischio cardiovascolare
della Regione Emilia-Romagna

Giuseppe Di Pasquale’, Laura Sofia Cardelli?, Luca Canovi? Beatrice Dal Passo? Federica Frascaro?
Luca Zanarelli?, Gabriele Guardigli?, Gianluca Campo?, Daniela Aschieri3, Luigi Vignali4,
Alessandro Navazio®, Andrea Rubbolié, Paolo Ortolani?, Marcello Galvani®, Marco Marconi®,
Giancarlo Piovaccari'®, Gianfranco Tortorici'!, Stefano Urbinati'?, Stefano Tondi'?, Biagio Sassone’®,
Giovanni Tortorella’®, Rossana De Palma’, Gianni Casella'®, Giuseppe Boriani'’

Methods. A total of 2547 subjects underwent AF screening.

Results. The device detected an arrhythmia in 42 subjects (1.65%), and AF was confirmed on 12-lead
ECG in 14 (0.55%) of them. The prevalence of confirmed AF increased in subjects over 65 years of age
(1.21%) or with a CHA,DS,-VASc score =2 in males or =3 in females (1.33%). Furthermore, heart failure
(odds ratio [OR] 8.62, 95% confidence interval [Cl] 1.87-39.6, p=0.006) and diabetes (OR 4.55, 95% CI
1.25-16.5, p=0.021) significantly increased the risk of AF.

G Ital Cardiol 2022;23:703-709
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Systematic screening for atrial fibrillation with non-invasive
devices: a systematic review and meta-analysis

Ali Wahab,*"**% Ramesh Nadargjah,**%* Harriet Larvin,"° Maryum Faroog® Keerthenan Raveendra,” Mohammad Haris,*"® Umbreen Nadeem,”
Tobin Joseph,*° Asad Bhatty,*” Chris Wilkinson,” Kamlesh Khunti/ Rajesh Vedanthan,“ A John Camm,' Emma Svennberg,” Gregory YH. Lip,"*
Ben Freedman,” Jianhua Wy, and Chris P. Gale™

The Lancet Regional Health-Europe 2025;53:101298

32 studies including 735.542 participants from 8 RCTs and 24 prospective cohorts

------ » Incidence rate of new AF diagnosis: 2.75%
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Incidence rate of new AF diagnosis by median age of participants

Study Eliginiuty Casestotal Estimata [95% CI)
18 - 44 ye

BORIANI 2021 Age 562814 - 199 (153, 2.58)
GUO 2019 Age 227187912 - 0.12[0.11, 0.14]
LUBITZ 2022 Age 1401456699 . 0.07 [0.07, 0.06]
NOSEWORTHY 2022 Rigk score 48/1003 ! - " 479362, 6.29]

PEREZ 2019 Age 153/410207 . 0.04 [0.03, 0.04)
- T . 2.08)

HECKSERT 2018 Age 32/804 b - i 3.98 [2.83, 5.57)
ROONEY 2019 Age 5712616 : e 801 68, 2.81)
} e — . 5.23)
BERGE 2017 Age + RF 131510 S 0.86 [0.50, 1.48)
CHAN,12017 Age + RF 7215063 .- 121086, 1.52)
CHAN.2 2017 Age + RF 2811013 ——.-— 276182, 3.97)
FABRITZ 2023 Age 21862 i . : 3.08[2.11, 4.43]
GRUWEZ 2023 Age 456060629 ~ 0.75[0.69, 0.82)
HOBBS 2005 Age + RF 13512358 5 ] 5.71[4.86, 6.74)
LANGER 2021 Age + RF 28938 : ' - 4 267 [1.81, 3.91)
MORGAN 2002 Age 6711089 ' ™ | 5.10[4.83, 7.67]
SANDSERG 2023 Age + RF 4111843 i —— 222164, 3.00)
WATANASE 2022 Age + RF 911141 —— 079041, 151)
WHEELDON 1698 Age 5401207 } = | 5.30 [4.17, 6.72)
WIESURENDRA 2023 fge + RF 10272127 i — . 5.79)
3 e %, 3.74]
|
ENGDAHL 2013 Age + RF 30403 | - P 744[5.25.1045)
GUOMUNDSDOTTIR 2019 Age + biomarker 1653766 i 1 q 8 (3.7, 5.06)
: —_— ‘ 0.29)
I 1 T T T 1
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Incidence rate of new AF diagnosis by methods of selection of participants

Study Monitoring Cases/total Estimate [95% CI]
Age
BORIANI 2021 Single time point 56/2814 1.99[1.53, 2.58]
FABRITZ 2023 Continuous PPG 27/882 { 3.08[2.11, 4.43]
GRUWEZ 2023 Intermittent PPG 456/60629 0.75[0.89, 0.82)
GUO 2019 Continuous PPG ~ 227/187912 0.12[0.11, 0.14]
HECKBERT 2018 Continuous ECG 32/804 - 398283, 557)
LUBITZ 2022 Intermittent PPG  340/455699 0.07 [0.07, 0.08]
MORGAN 2002 Single time point 67/1089 { 6.10 [4.83, 767]
PEREZ 2019 Continuous PPG  153/419297 0.04 [0.03, 0.04]
ROONEY 2018 Continuous ECG 57/2616 218168, 2.81)
WHEELDON 1998 Single time point 64/1207 t 530[4.17, 6.72)
093 [0.28, 2.99]

Age + biomarker
GUDMUNDSDOTTIR 2018 Intermittent ECG 165/3766 —a—i .77. 5.08]
Age + RF
BERGE 2017 Intermittent ECG 131510 0.86[0.50, 1.48]
CHAN.1 2017 Single time point 72/5569 1.21 [0.96, 1.52]
CHAN.2 2017 Single time point 28/1013 —a— 276[1.92, 397
ENGDAHL 2013 Intermittent ECG 301403 E— i 7.44 (525, 10.45)
HOBBS 2005 Single time point 135/2358 e 573[4.86, 6.74]
LANGER 2021 Contirvous ECG 25/938 ] 287 [1.81, 381)]
SANDBERG 2023 Continuous ECG 41/1848 222[1.64, 3.00]
WATANABE 2022 Intermittent PPG 91141 0.79 [0.41, 1.51)
WIJESURENDRA 2023 Continuous ECG 1022127 el w— 480 [3.96, 579]

= e .47. 4.18)
Risk score
NOSEWORTHY 2022 Continuous ECG 481003 i L 479362, 6.29)

T 1
4 8

Inadence rate (%)



Relative risk for new AF in RCTs of AF screening comparing the intervention and control arm

Randomised controlled trials
Study Estimate [95% Cl]
GLADSTONE 2021 : =~ 11.47 [2.72, 48.36]
HALCOX 2017 ] 3.85[1.45, 10.22]
HILL 2020 + 1.14[0.78, 1.68]
RIZAS 2022 . 216 [1.22, 3.82]
SINGER 2024 - 1.56 [1.29, 1.88]
STEINHUBL 2018 - = «  6.29[3.38, 11.70]
SVENNBERG 2021 —— 3.60 [3.08, 4.20]
, .I<>I- | | | ] 687, 4.87)
0 . 4 6 8 10 12

Relative risk



OPLACE28  Screening della FA per la prevenzione dello stroke

Agenda

Effetti dello screening sistematico della FA sugli outcome clinici
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STOP

Hypothesis : Screening for Atrial
Fibrillation in high-risk individuals can
reduce the risk of ischaemic stroke

Steering committee

Chair person: Prof Marten Rosenqvist
Johan Engdahl, MD, PhD

Viveka Frykman, MD, PhD

Leif Friberg, MD, PhD

Emma Svennberg, MD, PhD student
Prof Lars-Ake Levin

Mats Palerius

e s Karolinska
FLE; Institutet

Region of Stockholm
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_ = (linical outcomes in systematic screening for atria _

€ Clinical outcomes in systemati ing for atrial
fibrillation (STROKESTOP): a multicentre, parallel group,
unmasked, randomised controlled trial

Emma Svennberg, Leif Friberg, Viveka Frykman, Faris Al-Khalili, Johan Engdahl*, Mdrten Rosenquist*

Methods STROKESTOP was a multicentre, parallel group, unmasked, randomised controlled trial done in Halland

and Stockholm in Sweden. All 75-76-year-olds residing in these two regions were randomly assigned (1:1) to be
invited to screening for atrial fibrillation or to a control group. Participants attended local screening centres and those
without a history of atrial fibrillation were asked to register intermittent electrocardiograms (ECGs) for 14 days.

Interpretation Screening for atrial fibrillation showed a small net benefit compared with standard of care, indicating
that screening is safe and beneficial in older populations.

Lancet 2021;398:1498-1506
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The STROKESTOP Trial

Ischemic, hemorrhagic stroke,

SE, major bleeding or death Ischemic stroke

-

0.50 Invit 8
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—— Controls 0104
0-40 ”Ro%ii(c' 0-92-1:00) 0.08- HR092(C10-83-101)
P= p=0.084
2 030 006 p
2
£ 9209 0-04
&
0-10 0.02—
S S D T 0 —
_ _ o 2 4 & 8
Number at risk Time from baseline (years) Time from baseline (years)

Invitees 13979 12639 11342 9747

Controls 13996 12614 11300 0727 13979 12960 1%R29 040

13996 12920 11880 10437

Svennberg E et al. Lancet 2021;398:1498-1506



Effect of Screening for

Undiagnosed Atrial Fibrillation
on Stroke Prevention GUARD-AF

11.957 participants aged =2 70 years randomized to 14-day single lead
continuous ECG patch monitor or usual care.

o
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Low use (53%) of OAC in subjects Lopes RD et al. J Am Coll Cardiol 2024;84:2073-2084
with newly diagnosed AF.



Randomized Invitation to Systematic NT—IgroBNF’
and ECG Screening in 7b-Year-Olds to Detect
Atrial Fibrillation: STROKESTOR Il

Katrin Kemp Gudmundsdottir , MD, PhD; Leif Friberg
Viveka Frykman ., MD, PhD:; Faris Al-Khalili . MD, PhD:;: Marten Rosenqgvist

Johan Engdahl, MD, PhD

, MD, PhD; Tove Hygrell , MD, PhD;

. MD, PhD; Emma Svennberg
, MD, PhD;

. MD, PhD; Ziad Hijazi

28.712 individuals randomized to single-lead ECG registered only once if NT-proBNP <125ng/L
or single-lead ECG 4 times daily for 2 weeks if NT-proBNP2 125ng/L versus control group.

Cumulative incidence

Any stroke or systemic embolism Any stroke or systemic embolism
10% 10%
8% 3
[ =
L
ke,
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2
4% g
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p= ]
(&)
2%"
0 | , 0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7 Years
Yoars —— controls NT-proBNP<125
I— control intervention ] NT-proBNP=125 nonparticipants

No difference in AF prevalence between the intervention
and control group during 6.5 years of follow-up.

Circulation 2024;150:1837-1846



Atrial Fibrillation Screening According to

' 20
\ @PLACE26 Genetic Risk

A Secondary Analysis of the Randomized LOOP Study

>

Stroke/SE ] ]
8.00 - Genetic risk of AF was assessed

using a Poligenic Risk Score for AF
007 (PRS )

2.00 -+

10 o B e T

0.50 S

Hazard Ratio (95% )

0.25 -

0.12

AF PRS (SD)

Vad OB et al. J Am Coll Cardiol 2026;87:143-153
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Systematic screening for atrial fibrillation with non-invasive

devices: a systematic review and meta-analysis

Forest plot of outcomes of AF systematic screening using non-invasive devices

Death
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Wahab A et al. Lancet Regional Health-Europe 2025
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PLACEZs  Perché lo screening della FA non ha ridotto lo stroke ?

Possibili spiegazioni
Il rischio di stroke associato alla FA e oggi molto piu basso rispetto al passato.

Sample size inadeguato degli RCT sullo screening della FA (e stato stimato che il
sample size necessario per dimostrare un beneficio dello screening nella
prevenzione dello stroke e di 103.454 pax).

Mancanza di una tempestiva presa in carico sistematica dei pazienti screenati
con FA per l'inizio della TAO.
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= Take home message
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Recommendations for screening for atrial fibrillation @ESC

Recommendations Class Level
Review of an ECG (12-lead, single, or multiple leads) by a physician is recommended to
provide a definite diagnosis of AF and commence appropriate management.

Routine heart rhythm assessment during healthcare contact is recommended in all
individuals aged 265 years for earlier detection of AF.

Population- screening for AF using a prolonged non-invasive ECG-based approac
should be considered in individuals aged 275 years, or 265 years with additional CHA,DS,- lla B
VA risk factors to ensure earlier detection of AF.

o @
2024 ESC Guidelines for the management of atrial fibrillation
(European Heart Journal; 2024 - doi: 10.1093/eurheartj/ehae176)
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Screening for atrial fibrillation: a call for
evidence

Nicholas R. Jones ® ', Clare J. Taylor ® ', F.D. Richard Hobbs ® °,
Louise Bowman © 2, and Barbara Casadei ©® **

Screening for atrial fibrillation: a call for
evidence
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