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Screening	for	AF	

•  Who	should	we	screen?	

•  How	should	we	perform	screening?	



Wilson	criteria	for	screening	

•  CondiEon	should	be	an	important	health	problem	
•  Natural	history	of	the	condiEon	should	be	understood	
•  There	should	be	a	recognisable	latent	or	early	
symptomaEc	stage	

•  There	should	be	a	test	easy	to	perform	and	interpret,	
acceptable,	accurate,	reliable,	sensiEve	and	specific	

•  There	should	be	an	acceptable	treatment		
•  Policy	on	who	should	be	treated	
•  Diagnosis	and	treatment	cost-effecEve	
•  Case-finding	should	be	a	conEnuous	process	



AF:	Frequent	Health	problem	

•  LifeEme	risk	of	developing	AF	in	paEents	>	40y	
is	1	in	4	

•  Lloyd-Jones	et	al,	Circula4on	2004	
•  From	the	Framingham	Heart	Study	

•  Up	to	75%	of	people	do	not	experience	
symptoms	while	in	AF	

•  Israel	et	al,	JACC	2004	



Stroke:	Important	health	problem		
•  20%	of	CVAs	are	aZributable	to	atrial	fibrillaEon		

•  During	AF,	anEcoagulaEon	diminishes	the	risk	of	
embolisms	by	2/3	

–  Hart	et	al,	Ann	Intern	Med	2007;146	

•  25%	of	CVAs	are	cryptogenic,	or	of	undetermined	
source	

–  Hart	et	al,	Lancet	Neurol	2014;13	

•  With	AF,	the	annual	rate	of	CVAs	is	4.5%	
–  Arch	Intern	Med,	1994;	154:	1449-57	



Prevalence	of	silent	AF	

•  Depends	on	the	screened	populaEon	
– Age		
– Comorbidity	
– Recipient	of	pacemaker	or	defibrillator	
– Recent	CVA	or	TIA	
– History	of	arrhythmia		

•  However	depends	mostly	on	duraEon	of	
monitoring	
	



SEARCH-AF	

•  1000	paEents,	age	>	65y	
•  Pharmacy	screening	
•  iECG	

– AliveCor	Kardia	
•  Newly	idenEfied	AF	in	1.5%	

Lowres et an, Thromb Haemonst 2014 



OpportunisEc	screening	

•  Screened	subjects	
– OutpaEent	clinic	–	WatchBP	and	AliveCor	
– ≥	65	years	with	diabetes	or	HTN	
– 1.17%	incidence	of	AF	
–  Increases	with	age	(0.1%	<	65	years,	0.9%	65-74,	
3%	≥	75	years)	

•  65	years	and	more	
– SystemaEc	review	–	30	studies	
– 1.4%,	number	needed	to	screen	70	
	

Chan	et	al,	Circula4on	2016	

Lowres	et	al,	Thromb	Haemost	2013	



STROKESTOP	Study	

•  PopulaEon	screening	in	paEents	without	known	
AF	

•  Individuals	born	in	1936-1937	(75	and	76	y	at	the	
Eme	of	the	study)	in	Sweden	

•  13	331	invitaEon	to	parEcipate,	53.8%	accepted	
•  Index	ECG,	twice	daily	ECG	with	handheld	ECG	
recorder	for	2	weeks	

•  New	AF	detected	in	3.0%	of	paEents	
•  0.5%	of	newly	diagnosed	AF	was	found	on	index	
ECG	



Subclinical	AF	

•  65	years	and	more	
– With	elevated	NT	proBNP	or	LAE	and	CHADSVASc	
≥2	or	sleep	apnea	or	BMI≥30	

– 256	paEents	
– ConEnuous	subcutaneous	monitoring		
– Mean	follow	up	16	±	4	months	
– AF	detecEon	rate	34.4%	(duraEon	five	minutes	or	
more)	

Healey	et	al,	Circula4on	2017	



Long-term	monitoring	

Embrace,	NEJM,	2014	

Compliance:	82%	of	subjects	completed	>	3	weeks	of	monitoring	
PopulaEon	of	paEents	with	cryptogenic	stroke	

AnEcoagulaEon	begun	in	18.6%	of	paEents	in	the	experimental	group	vs	11.1%	in	the	
control	group	



Prevalence	of	silent	AF:	PaEents	with	
Pacemaker	or	Defibrillator	

Dilaveris	et	al,	Clinical	Cardiology	2017	



Consequences	of	silent	AF	

•  One	study	5550	paEents	with	asymptomaEc	
AF	

•  Adjusted	stroke	rate	in	1460	untreated	
paEents:	4%	compared	to	1%	in	matched	
control	without	AF		

•  Stroke	risk	in	treated	vs	untreated	paEents:	
1%	vs	4%	

Martinez et al, Thrombos Haemost 2014  



SCREENING	/	MONITORING	
DEVICES	



Holter	

Recording duration 24 hrs/48 hrs/7 days depending on model 



Cardiostat	-	IcenEa	
ConEnuous	recording	
duraEon	up	to	14	days	
	
1	lead	
	
Shower	resistant	
Replaceable	electrodes	



Zio	patch	-	iRhythm	

 
 
Continuous monitoring 
 
Duration of monitoring up to 14 days 
Repositioning not recommended 
 

Not available in Canada 



SEEQ	-	Medtronic	
Continuous telemetry 
system 
 
Data transmitted to 
Medtronic analysis centre 
 
Analysis/notification 24/7 

Not available clinically in Canada 

Monitoring duration up 
to 30 days 



Spider	Flash		
External	Loop	Recorder	(ELR)	
Event	recorder	
	
Records	up	to	40	days	(lithium	baZery)	
or	15	days	(alkaline	baZery)	
Up	to	25	hours	of	ECG	2	leads	
	
Other	companies	have	similar	products	
(King	of	Hearts,	Braemar)	
	
Analysis	by	medical	electrophysiology	
technician	may	take	a	lot	of	Eme	
	



Internal	Loop	Recorder	

Event	monitor											BaZery	life:	up	to	3	years	



Alive	Cor	Kardia	

Approved	by	FDA	and	Health	Canada	

SEARCH-AF	study	
	
1000	paEents	
Pharmacy	screening	
New	AF	diagnosis	in	1.5%	
	
AutomaEc	AF	detecEon	algorithm	
	
SensiEvity	98.5%	
	
Specificity	91.4%	

Lowres	et	al,	Thromb	Haemost	2014		



iPhone	
80	paEents:	40	sinus	rhythm,	40	AF	
Compared	to	ECG	

Filter	and	recording	2	minutes:	SensiEvity	87.5%	and	specificity	95%	
	
Filter	and	recording	5	minutes:	SensiEvity	95%	and	specificity	95%	

Krivoshei	et	al,	Europace	May	2017	



Cardiio	Rhythm	

AF	diagnosEc	based	on	absence	of	repeat	paZern	

Cardiio	Rhythm	sensi;vity	93%,	specificity	98%,	PPV	53%,	NPV	99%	
AliveCor	sensi;vity	71%,	specificity	99%,	PPV	77%,	NPV	99%	

Chan	et	al,	Circula4on	2016		



PULSE-SMART	

Pre-	and	post	CVE	
Two-minute	recording	
Compared	to	telemetry	
	

McManus	et	al,	JCE	January	2016	



AliveCor	vs	WatchBP	Office	AFIB	

Chan et al, Circulation 2012; 135 

*Photo not indicative, device tested Watch 
BP Office and not Watch BP Home 



Freedman et al, Circulation 2017 



New	technologies	

•  The	tech	market	is	extremely	invested	in	
health	and	a	great	many	of	the	tools	that	have	
come	available	are	the	subject	of	medical	
studies	

•  We	can	expect	other	technologies	soon	
– Watches	
– Bracelets	
– Smart	clothing	

•  PosiEve	screening	require	ECG	confirmaEon		



Smartphones	

•  64%	of	adults	have	a	smartphone	

•  50-64	years:	54%	

•  >	65	years:	>27%	

http://www.pewinternet.org/2015/04/01/us-smartphone-use-in-2015  
 



Should	we	screen	for	AF?	

•  AF	is	ooen	asymptomaEc	or	presents	with	
atypical	symptoms	

•  There	is	a	treatement	proven	to	reduce	
morbidity	

•  There	are	cheap,	non	invasive,	available	and	
reliable	means	for	screening	

•  So	YES!	



Cost	EffecEveness	

•  Based	on	data	from	STROKESTOP	study	
•  Case	based	scenario	for	1000	paEents	(75-76Y)	
•  263	less	paEents	with	undetected	AF	
•  8	fewer	strokes	
•  11	more	life-years	
•  12	more	quality	adjusted	life	year	(QALY)	
•  4313	€	per	QUALY	
•  6583	€	per	avoided	stroke	

Aronsson et al, Europace 2015 



ESC	guidelines	



Arguments	against	screening	

•  There	is	increasing	evidence	that	there	is	liZle	
temporal	correlaEon	between	AF	and	stroke	

•  Although	we	know	anEcoagulaEon	reduces	
stroke	risk	in	paEents	with	AF,	we	do	not	
know	if	anEcoagulaEon	alters	the	risk	of	
stroke	in	paEents	with	short	duraEon	silent	
atrial	arrhythmia	(ongoing	studies)	–	the	
duraEon	threshold	for	anEcoagulaEon	is	not	
yet	clear	



•  Maybe	the	answer	for	now	lies	in	the	method	
of	screening	

•  Long	duraEon	monitoring	in	paEents	without	
previous	stroke	in	whom	short	duraEon	AF	is	
detected	may	bring	more	quesEons	than	
answers	

•  Long	duraEon	monitoring	for	AF	in	paEents	
with	ESUS	is	required	
	

	



•  In	paEents	without	stroke:	

•  There	is	86400	seconds	in	one	day.	

•  Chances	that	a	30	seconds	monitoring	will	
catch	a	short	duraEon	non	significant	AF	is	
quite	small.	More	chances	of	missing	
paroxysmal	AF	than	chances	of	catching	non	
significant	AF.		



Screening	

•  OpportunisEc	screening	in	paEents	≥	65Y	OR	CHADS	
score	≥	1	using	a	short	duraEon	rhythm	strip/ECG/
pulse	taking	
–  Handheld	ECG	seems	the	best	approach	–	other	means	
(pulse	palpaEon,	pulse	oxymetry)	need	ECG	confirmaEon	

•  Longer	duraEon	screening	in	high	risk	paEents	–	aoer	
ESUS	–	next	talk!		

•  Areas	for	consideraEon	for	longer	duraEon	although	
no	recommendaEon	
–  Sleep	apnea,	heart	failure,	large	leo	atrium,	high	PAC	
burden	



Final	word	

•  Screening	for	AF	should	be	performed	
•  DuraEon	of	recording	should	depend	on	
underlying	risk	of	stroke/AF	

•  There	is	an	urgent	need	to	beZer	define	
treatment	threshold	for	short	AF	episodes	less	
than	24h	in	paEents	without	prior	stroke	

•  With	technological	progress,	conEnuous	
monitoring	with	watches	/	bracelets	will	soon	be	
available	and	the	quesEon	whether	the	AF	
burden	needed	to	iniEate	anEcoagulaEon	will	
extend	beyond	the	pacemaker	clinic	


