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Screening for atrial flphllatlon

\\Q)
RS

Q’b‘
" <

Recommendations & Class | Level
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Opportunistic screenlng ﬁBr AF is recommended by pulse taking or ECG
rhythm strip in pat|er3§é >65 years of age.
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Systematic ECG screening may be considered to detect Algzm patients
aged >75 years, or those at high stroke risk. 600
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Screening for atrial f|M|Ilat|on

In patients with 'I;IZA or ischaemic stroke, screening for AF is
recommended bﬁl short-term ECG recording followed by continuous ECG
monltorlng go\? at least 72 hours.

Itis recgmmended to interrogate pacemakers and ICDs on a regular
basis fer atrial high rate episodes (AHRE). Patients with AHRE should
ungérgo further ECG monitoring to document AF before initiating AF

|teerapy. ral
@8 In stroke patients, additional ECG monitoring by long-term non- mngslve
> ECG monitors or implanted loop recorders should be consudered t;ev

document silent atrial fibrillation.
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AF and cryptogenic stroke
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Sposato LA (J Stroke Cerebrovasc Dis 2012; 21: 210@@)
21 AF (hospitalization for stroke) : 2obp*éroxysmal et
asymptomatic, 17 < 1 hour g s



How to track AF

ECGon ad%ission

Repeatéd ECG during hospitalization

Coogef’lnuous ECG monitoring inthe ICU ¢

I;I% ter 24h @
°°°Ho ter 1 week
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* = Rhythm monitoring 3-4 semaines*
Implantable device 8



Phase 1: ECG at admission

»'\\OQ
X9
& S
@ Number Number of Proportion of Wetgﬁt
\%& diagnosed with ~ patients patients with PSAF g@‘)’
&o\ atrial fibrillation (%, 95% Cl) O
&O\) Q"}
Admission electrocgz\dlography ' @
Bansil and Karin 04)3" 6 127 ——— 4:7% (1- 6 ) 8:5%
Barthélémy et&? (2003)% 1 60 il 1.7% @i 8. 2) 5.6%
Beaulieu- @)ne etal (2013)* 33 408 -—'-—1 839 (5-6-10-9 10-1%
Doug&étal (2008)7 7 134 — i —— ,@E 2% (2-0-9- 8) 8.6%
Efllj’b\uch etal (2009)*® 9 218 I—I—iE %'& 41% (1.9-7-3) 9-4%
Q\‘b Jabaudon et al (2004)* 4 149 —— E Q}\\Q’ 2:7% (0-6-6-3) 8-6%
V" Kallmonzer et al (2012)*° 26 271 - 6{06 9-6% (6-4-13-4) 9-7%
] RN\
Ritter et al (2013)* 98 762 b © 12:9% (10-6-15-3) 10-5%
Schaer et al (2009)* 37 229 P —— ,\009 16:2% (117-21:2) 9-5%
Tagawa et al (2007)* 16 257 — - GZ“ 6-2% (3-6-9-5) 97%
Wohlfahrt et al (2013)* 44 281 P — ooé 15.7% (11-6-20-2) 9.-8%
Subtotal (random effects) 281 2896 * {Q@b 7:7% (5-0-10-8) 100:0%
Q=65, p(Q)<00001, P=84.7% i s
| : I N el I 1 1
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Proport]ong&atients diagnosed with atrial fibrillation (%)
(‘l/

Sposato LA, Lancet Neurol 2015;14:377-87



Phase 2: Hospitalization

ECG repeatedg
continuous€CG
monltorlﬁg, Holter
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Crégcptogenlc strokes:
03736 cohorts (11%)

<& = AF diagnosis: 5.1% (Cl
95%: 3.8-6.5)

No difference between
methods

Sposato LA, Lancet Neurol 2015;14:377-87
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Number
diagnosed with  patients
atrial fibrillation

Number of

Proportion of
patients with PSAF
(%, 95% Cl)

Serial electrocardiography
Barthélémy et al (2003)*
Douen et al (2008)

Gunalp et al (2006}

Haft and Teichholz (2008)*
Higgins et al (2013)
Jabaudon et al (2004)
Kallminzer et al (2012)*
Rodriguez-Yanez etal (2013)
Suissa et al (2013)

Subtotal (random effects)
Q=32, p(Q)<0-0001, *=74-8%

4 59

8 126

3 26
58 645
2 50

6 52

8 245
15 264
6 344
110 1811

6.8% (1.5-15-4)
6:3% (2-7-11-4)

115

(1-5-29-0)
9-0% (6:9-11-3)

40% (0:1-13-4)

(32-88)
% (0-6-3-5)

5-6%(3-6-7-9)

) 10 20 30 20 50 é\,
Continuous inpatient electrocardiographic monitoring
Ritter et al (2013)" 15 664 - 20:3%
Rizos et al (2012)" 40 496 - 19.8%
Shibazaki et al (2012)* 40 584 »—ﬂ—l 201%
Suissa etal (2013 74 578 P 201%
Vivanco-Hidalgo et al (2009)* 33 461 —— 50-97) 19.7%
Subtotal (random effects) 202 2783 = 7.0%(3.9-108)  100.0%
Q=58, p(Q)<0-0001, I*=93.1% . H i : :
0 10 20 30
Continuous inpatient cardiac telemetry ;
Bansil and Karim (2004) 6 121 5-0% 17.5%
Elijovich et al (2009) 3 209 1-4% (0-2-3-9) 18:2%
Gonzalez Toledo et al (2013) 23 11 10:9% (7-0-15:5) 18:6%
Kallminzer et al (2012)* 18 245 73%( 1 18.8%
Lazzaro et al (2012)% 0 133 0:0% (0-0-0-4) 18-85
Yuet al (2009)* 2 18 111% (0-3-34-4) 8:1%
Subtotal (random effects) 52 937 41%(0-9-9-2) 100-0%
Q=64, p(Q)<0-0001, ’=92-2% T 1
40 50
In-hospital Holter monitoring
Atmuri et al (2012)* 12 129 KO 61%
Barthélémy et al (2003)* 3 56 4.4%
Beaulieu-Boire et al (20 24 4 6.9%
Dogan et al (2012) 40 &O 400 7-1%
Douen et al (2008) 3 \2\,‘ 17
Grond et al (2013)* 49 1135
Hornig et al (1996)* @ 266 3-8%(1-8-6.4)
Jabaudon et al (2004)* 7 139
Lazzaro et al (2012)* bo 8 133
Ritteretal (2013; 1 day)™*, 6 6 649
Rizos et al (2012)* \6 1 456
Schaer et al QQ 1 145 57%
Suissa et al (20 2 338 0-6% (0-0-2-0) 6:7%
Thakka _,1@9)0143 R 3 52 5.8% (0.7-15-2) 43%
Wohifal Q‘c-m\ (2013)* 29 224 12-9% (8:9-17-7) 6.7%
£2009)* 9 9 9.4% (4:3-16-2) 57%
@olal random effects) 207 4618 45% (2:7-67) 100-0%
0=142, p(Q)<0-0001, I’=89-4% I H - : - , X
0 10 20 30 40 50
Total (random effects) ‘ 51% (3-8-65)
T : T T T T 1
0 10 0 30 40 50

Proportion of patients diagnosed with atrial fibrillation (%)



Phase 3: Holter after discharge
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Cryptogenm" 'strokes : 5 [ 13 cohorts (38%)
Holter :é@ .9 + 57.5days after stroke (range 6- 180)
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AF a nosis: 10.7% (Cl 95%: 5.6-17.2 e
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{0% Number Number of Proportion of ght
O(\Q diagnosed with  patients patients with PSAF&Q,%’/D
° O atrial fibrillation (%, 95% CI) xQ
¥ : =®
©(1/ Ambulatory Holter monitoring :
y\(b Alhadramy et al (2010)* 39 413 —— 9 4\:%& 12:5) 8.4%
"19 Dangayach et al (2011)* 13 49 E = | 2@5’/ 15-1-39:9) 7:2%
Doliwa et al (2012) 5 249 i ; \G) 2-0% (0-6-4-3) 8-2%
Fonseca et al (2014)% 17 80 P = i & 213% (13-0-30-9) 7.7%
Gunalp etal (2006)* 8 23 ; i—I—@&b 34-8% (16-7-55.5) 6-0%
Manina etal (2014)% 29 114 ; ! - S 25-4% (17-9-33-9) 7-9%
Ritter et al (2013; 7 days)** 1 60 bl E éo 1.7% (0-1-8-2) 6-9%
Schuchert et al (1999)%* 5 82 — \}O 6-1% (1-8-127) 7-6%
Shafgat et al (2004)7 5 196 . ) 6b 2.6% (0:7-5-4) 8-1%
Shibazaki et al (2012)" 12 536 FE- : 4 2:2% (1.1-37) 8-4%
. &
Tagawa et al (2007)* 26 241 l—'-—i 9 10-8% (7-2-15-0) 8-2%
o

Vandenbroucke and Thijs (2004)%* 7 114 —— b-%(‘@ 6-1% (2-4-11-5) 7-9%
Yodogawa et al (2013)" 17 68 -©‘l g ‘ 25.0% (15-4-36-0) 7-5%
Subtotal 184 2225 “ﬁr 10-7% (5-6-17-2)  100-0%

Q=148, p(Q)<0-0001, ’=91-9% | : :(\VQ : : . |

0 10 20 30 40 50

Sposato LA, Lancet Neurol 2015,‘14:377-87 Proportion of patients dignosed with atrial fibrillation (%)



More or stop ?

AF in hospitali@a@ﬁon (phases 1 and 2): 11.9% |
AF in hospltafzatlon and after (phases 1t0 3): 19.4% (11.9 +\f®

@ \\Q’
7-5) s e
49 o9
Qe o\
cﬁo &

thén to propose a phase 4 of prolonged ECG monobforlng ?



Long term monitoring tools
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FIGURE 4 - Tracé ECG montrant une tachycardie réguliére a QRS larges.



EVENT RECORDER

amazon:: X black friday

Toutes nos catégories ~ | aliv, kardia
O‘ |_waex_|
@ Votre adresse de livraison: Parcourir les Bonjour. Identifiez-vous = Vos
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Qaa‘%loskln

Smart textile designed for @
patient comfort throughc@?t
their daily activitiege’
including sleepg?
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\
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Designed thdBe simple
to wear with
no sklnépreparatlon
breqwred
00(9
%6?& Fully-embedded
20 prepositioned
P electrodes and wires

Built-in event button
to notify symptoms

* For complete instructions, please refer to the user manual.” @m"‘

Cardioskin is a CE Mark device. q,Q

‘WeHealth by Servier
50 rue Camot,
27150 Suresnes, France v

BloSerenity SAS
47 boulevard de I'hépltal,
75013 Parls, France

Mﬂerelu-h the user manual:
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Up to 14 days locally st@red

data in the recorder, Sile
offline (\\0

Up to 30 days Qflne
ECG data rec@rdlng while
Connecteq)&o Wi-Fi

<
&
0\'0
S
Desi
S0 visualise your patients’

(\% data and make a diagnosis

of cardiac disorders

ed for easy data recovery



Designed for easy data recovery

to visualise your patients’ @
data and make a diagnosis Q}b
of cardiac disorders \&
Ca%‘rd ioskin®
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Diagnostic yield of dlffereht ECG screening techniques
for paroxysmal or sﬂeaf atrlal fibrillation
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p i \
8760/8760 hrs (100%) n!@?ntored continuous Implanted device (100%)
6/8760 hrs (0. 069’) m8mtored 365 periods Daily short-term ECG (0.06%)
336/8760 hrs (4%‘) monitored, two periods Two 7-day Holters (4%) -
144/8760 h@?Z%} monitored, six periods Six 24h Holter ECGs (2%) .@0‘&\
24/876Q,<hrs (0.2%) monitored, one period One 24h Holter ECG (0.2%) ‘ @\\@@4\
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The NEW ENGLAND JOURNAL of MEDICINE
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«* Cryptogenic Stroke
ard Underlying Atrial Fibrillation

\
&O

’b&z
d\ ® Tommaso Sanna, M.D., Hans-Christoph Diener, M.D., Ph.D., ée,&"’Q
&Oé Rod S. Passman, M.D., M.S.C.E., Vincenzo Di Lazzaro M.D. \\0“
o@"? Richard A. Bernstein, M D., Ph. D Carlos A. Morillo, M. D«O
& ¥ Marilyn Mollman Rymer, M D. Vmcent Thijs, M.D. PJ@,&D
\q,©% Tyson Rogers, M.S., Frank Beckers Ph.D., Kate Lmdb%efg Ph.D.,
L and Johannes Brachmann M.D., for the CRYSTAL AF{@ﬁvestlgators
ENGL ) MED 370;26 NEJM.ORG* JUNE 26, 2014
&)c)ec’
o*@e’%
o

(]
‘0&

3
O ©(v



Key Inclusion/eExclusion Criteria

Inclusion:
« 240 years of age
*Cryptogenic stroke (or clinical TIA), with infarct seen on MRI or CT,

within the previous 90 days; and no mechanism (including AF)

determined after:
« 12-lead ECG
« 24-hour ECG monitoring (e.g. Holter)
« Transesophageal echocardiography (TEE)
« CTA or MRA of head and neck to rule out arterial sourcs
(ultrasound could be used for patients >55 if that is lccal practice)

« Screening for hypercoagulable states in patients <55 years old

Exclusion:
*History of AF or Atrial Flutter
Permanent indication or contraindication for ariicoagulation

Indication for pacemaker or implantable carcioverter defibrillator

Crystal AF



Comparison of Mcnitoring Strategies

Continuous Monitoring Arm: implantation Standard Monitoring Arm
of REVEAL® XT

monitor

Minimally invasive outpatient procedure Cardiac monitoring performed according
to local standards, after mmandated
{ ocal anesthetic and no leads or testing completed

fluoroscopy
Symptoms consistent with AF were

15-30 minute procedure evaluated by study physicians

Device can be followed remotely
MRI conditional
3 year device longevity

Crystal AF

Automatic AF detection algorithm



Patient Follow-up

« Patients in both arsns received scheduled follow-up visits at:
* 1 month
6 months
* 12 monins
« Every 6 months thereafter until study closure

 [Follow-up visits recorded:

« Cardiac symptoms
Treatment modifications
Recurrence of stroke or TIA
Modified Rankin Scale
Health status (EQ-5D)

Crystal AF



CRYSTAL-AF &
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Baseline Characteristics:

Age

ICM
61.6+11.4

Control
61.4 +11.3

Gender - Male

142 (64.3%)

138 (62.7%)

o
Index Event —zst(aroke

200 (90.5%)

201 (91.4%)

N
S
O

Index Everlﬁs\@ TIA

21 (9.5%)

19 (8.6%) s

Pre- engdilment AF
scre@mng Holter

I\/L@Sﬁltorlng

71.5% of patients
Median of 23 hours
(IQR 21-24)

70.9% of patlgﬁfs
Median of gﬁ hours
(IQR 22-24)

Pre-enroliment AF
screening — Telemetry

29.9% of patients
Median of 48 hours
(IQR 36-96)

29.534)‘°\8f patients
Metlian of 72 hours

{IQR 48-96)

Time between index event
and randomization

36.6 =28.2 days

< ' 39.6 £26.9 days

Time to randomization and
device insertion

8.7 & 27.6 days

n/a

Crystal AF



Primary Endpoint: DETECTION OF AF AT 6 MONTHS

< |
Hazard Ratio (95% Eg= 5.43 (1.90, 21.74)
log-rank p-value = 0.0006

&
Control &
&

=
2
o
2
@
=
LL,
<
&
=
L
o
o
-
o0
=

# at risk S
Control 220 200 < 197
ICM 221 198 @wb‘ 195 194

S

Rate of detection in ICM arm was 8.9% vs 1.4% in control arm Crystal AF




6 Month Endpoints

[@1\Y Control

Median Time from R@aﬁomization to
AF Detection ,«0&

% Asympmdatic Episodes 33% y
Oral Arogtl%oagulation Usage, overall 10.1%

OAg}%se in patients with detected 94.7%
AF

’ esting required to detect AF Automatic AF '
detection s« 20 24-hour Holters

1 event recorder

Crystal AF
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ESC GUIDELINES 2016 ¢
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@6
Recommendations for screening for atrial ﬁbri&ﬁinn
<
Recommendations
Opportunistic screening for AF is
recommended by pulse taking or 130, 134,
ECG rhythm strip in patients 155 Recommendations Class® | Level® | Ref€ ¢
>65 years of age. »

In patients with TIA or ischaemic '0"9@
stroke, screening for AF is @
recommended by short-terlb‘ECG
recording followed by ¢esXnuous

ECG monitoring ﬁ:ﬂQ\L gast 72 hours.

In stroke patients, additional ECG
monitoring by long-term non-

invasive ECG monitors or implanted lla
loop recorders should be considered

to document silent atrial fibrillation.

Itis rnlzi:n:tmmer@Y to interrogate
pacemakers@rd ICDs on a regular
basis fnr{ﬂ?ial high rate episodes
(AHREPatients with AHRE should
ugdetgo further ECG monitoring to
lylo:u ment AF before initiating AF
therapy.

141, 156

(9@,\

P In stroke patients, additional ECG
manitoring by long-term non-
invasive ECG monitors or implanted
loop recorders should be considered
to document silent atrial fibrillation.

Systematic ECG screening may be
considered to detect AF in patients
aged >75 years, or those at high
stroke risk.

130, 135,
157




Diagnostic yield of dlffereht ECG screening techniques
for paroxysmal or sﬂeaf atrlal fibrillation

Q’b

@{}

p i \
8760/8760 hrs (100%) n!@?ntored continuous Implanted device (100%)
6/8760 hrs (0. 069’) m8mtored 365 periods Daily short-term ECG (0.06%)
336/8760 hrs (4%‘) monitored, two periods Two 7-day Holters (4%) -
144/8760 h@?Z%} monitored, six periods Six 24h Holter ECGs (2%) .@0‘&\
24/876Q,<hrs (0.2%) monitored, one period One 24h Holter ECG (0.2%) ‘ @\\@@4\

EUROPEAN
www.escardio.org/guidelines European Heart Journal - doi:10.1093/eurheartj/ehw210 é,‘i%%{o‘éi.



HOME MONITORING:
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DECRET TELEMEDECINE

Constituent des actes de télémedecine : g\\@

« 1° La téléconsultation, qui a pour @Jﬁ de permettre aun pmfessmune] medical de donner une consultation
a distance a un patient. Un professionnet de santé peut etre présent aupres du patient et, le cas échéant, assister
le professionnel médical au cours dgMa téléconsultation. Les psychologues mentionnés a I'article 44 de la loi
n° 85-772 du 25 juillet 1985 pm’[a@f? diverses dispositions d ordre social peuvent également étre présents aupres
du patient : @

« 2° La téléexpertise, qui Tﬁmm objet de permettre a un professionnel meédical de solliciter a distance 1 gyis
dun ou de plusieurs prgfessionnels médicaux en raison de leurs formations ou de leurs Cnmpet@ﬁces
particuliéres, sur la baseg;%les informations médicales liées a la pnse en charge d'un patient : @\‘

«3° La tﬂlesuwm]%ﬂhce medicale, qui a pour objet de permettre a un prufessmnnel medical d’1 mﬁpretm a
distance les donngg® nécessaires au suivi médical d'un patient et, le cas échéant, de prendre d¢s décisions
relatives a la pgtse en charge de ce p"ltlE:Ilt L’enregistrement et la transmission des dmmeg&‘\ peuvent étre

automatisés O Méalisés par le patient lui-méme ou par un pmfessmmlel de santé : o
«4° La étlﬂ"lSSlShIlCE meédicale, qui a pour objet de permettre a un professionnel g&e&hca] d’assister a
distance gr?i autre professionnel de santé au cours de la réalisation d'un acte : Q@Q
e; N\
o &
© 2
¥ &
v &
.id'%)K
<
S
&
21 octobre 2010 JOURNAL OFFICIEL DE LA REPUBLI(%LQ‘E FRANCAISE Texte 13 sur 98
N
odeo’

«5° La réponse medicale qui est apportée dans le Sdre de 1 régulatioy
I'article L. 6311-2 et au troisiéme alinéa de 'article L. G3d{4-1.




ARTICLE 36 &
TELESURVEILLANCE DES,PROTHESES CARDIAQUES

REPUBLIQUE FRA ﬂr@r

JOURNAL
OEFI( UEL be&@\\e

$O~ LOIS ET F(T .Qée((\
8 & Publication le 22 novembre de I'arrété portant Cah|@ct9 des
5 Charges [...] sur le fondement de I'article 36 3\00
,\‘b© G‘Q’%
$
CAHIER DES CHARGES o@b«é“%
&O
O

DES EXPERIMENTATIONS RELATIVES A LA PRISE EN CHARGE PAR TELESURVEI@%NCE
DES PATIENTS PORTEURS DE PROTHESES CARDIAQUES IMPLANTABLESA VISEE
THERAPEUTIQUE MISES EN (EUVRE SUR LE FONDEMENT DE L’ARTICLE E LA LOI
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%

F¢ Unexplained stroke, palpitations, etc

)
Q’\

Conclusion

¢ Many ECG tools ~ °

¥

¢ From “public’ evezht recorders (Kardia, Apple Watch)
¢ To longer dug;a%on ECG monitoring (Cardioskin)

&
.@é
¢ To |mplan;t§ble devices (linq etc ) &
< &
5 :
£ .006\0
& &
&2 . . . «060
e Hifferent indications: &



¢ JAMA. 2018 Jul 10 3?0( ):146-155. doi: 10.1001/jama.2018.8102.

¢ Effect of a Home Based Wearable Continuous ECG Monitoring
Patch on Det@%tlon of Undiagnosed Atrial Fibrillation: The @
mSToPS Fiandomlzed Clinical Trial. \o\""

© Stelnhu,b‘l SR1 2 Waalen J', Edwards AM3, Ariniello LM1, I\/Iehta 3
RR3 eEobner GS1 2 Carter C4 Baca-Motes K2, Felicione E4, &a?lch
T J’?opol =J1.2,

Qp‘ﬁ\uthor information &
<"& Abstract &
¢ IMPORTANCE: §©

¢ Opportunistic screening for atrial fibrillation AF°) IS recommended, and
improved methods of early identification cg&ﬁd allow for the initiation of
appropriate therapies to prevent the ad\gérse health outcomes

associated with AF. %@
©

¢ OBJECTIVE: N
& To determine the effect of a self-applied wearable electrocardiogram
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