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ObjecGves	

•  Discuss	atrial	fibrillaGon	and	stroke	
•  Discuss	warfarin	treatment	for	AFib		
•  Discuss	risk	associated	with	combining	
Warfarin	and	tPA	treatments	

•  NOACs	
•  Point	of	Care	TesGng	



BACKGROUND:	AFIB,	WARFARIN,	INR	



Background	–	AFib	and	Stroke	
•  Atrial	fibrillaGon	(AFib)	is	an	

irregular	heart	beat	which	
causes	the	atria	to	have	less	
efficient	contracGons		

•  This	can	cause	blood	to	pool	in	
the	atria	leading	to	blood	clots	in	
the	atria	

•  If	a	piece	of	clot	breaks	away	
and	travel	up	the	caroGd	artery	
it	could	cause	an	ischemic	stroke	
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Background	–	AFib	and	Stroke	
•  Overall	prevalence	of	AFib	in	the	populaGon	~1%	
•  Prevalence	increases	with	age	
–  4%	in	individuals	60+	
–  9%	in	individuals	80+	

•  Despite	anGcoagulaGon	therapy	1	–	4%	of	AFib	
paGents	may	experience	an	ischemic	stroke	

•  AFib	is	esGmated	to	cause	~15%	of	ischemic	
strokes			



Background	–	AFib	Treatments	
•  To	miGgate	this	stroke	risk	AFib	paGents	are	
ocen	treated	with	anGcoagulants		
–  This	can	include	warfarin,	dabigatran,	heparin,	aspirin,	
etc.		

•  PaGents	could	be	taking	anGcoagulants	for	a	
number	of	other	reasons	as	well	
– DVT/PE	
– Mechanical	heart	valve	
– AnG-phospholipid	syndrome	



Background	–	What	is	Warfarin?	
•  Warfarin	is	a	
Vitamin	K	
antagonist	which	
can	be	taken	orally		

•  It	disrupts	the	
clogng	cascade	at	
several	steps	to	
prevent	thrombus	
formaGon		

hXp://www.bpac.org.nz/BPJ/2011/
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Background	–	Issues	with	Warfarin	
•  Numerous	interacGons	with	food	and	drugs	

–  Foods	containing	vitamin	K	(dark	leafy	green	veggies)	can	
counter	act	warfarin	effects	and	decrease	INR	

–  Certain	medicaGon	interacGons	can	cause	increased	INRs	
•  Requires	individualized	dosing	for	every	paGent	and	rouGne	

coagulaGon	monitoring		
–  Time	and	labour	intensive		

•  If	below	target	levels	the	paGent	is	at	an	increased	risk	of	
clogng		
–  Commonly	dosed	to	target	an	INR	of	2	–	3		

•  However,	its	effects	can	be	easily	reversed	with	medicaGon	



Background	-	INR	
•  InternaGonal	Normalized	RaGo	
•  Begin	with	a	prothrombin	Gme	test	which	measures	
how	long	in	seconds	it	takes	for	your	blood	to	clot	

•  The	INR	is	the	standardizaGon	of	this	result		
–  Adjusted	for	clogng	reagent	used		

•  Normal	INR	is	1	
–  The	higher	your	INR	the	longer	it	takes	for	your	blood	to	
clot		

•  Most	paGents	taking	an	anGcoagulant	have	a	target	
INR	of	2	–	3		



WARFARIN	USE	AMONG	STROKE	PATIENTS	



Current	Warfarin	PrescripGon	Trends	

Weitz	et	al.	Trends	in	Prescribing	Oral	AnGcoagulants	in	Canada,	
2008-2014.	Clin	Ther.	2015;37(11):2506–2514.e4.	



How	Many	Stroke	PaGents	are	on	Warfarin?		

Get	With	The	
Guidelines	(US	data):	
7.7%	of	stroke	
paGents	who	were	
given	tPA	were	on	
Warfarin		



How	Many	Stroke	PaGents	are	on	Warfarin?	

SITS	(European	Data):		
2.5%	of	stroke	
paGents	who	were	
given	tPA	were	on	
Warfarin	



How	Many	Stroke	PaGents	are	on	Warfarin?	

•  Canadian	Data?	The	Canadian	Stroke	Network	
Registry	only	captures	paGents	discharged	on	
Warfarin	(not	pre	stroke	Warfarin	use)	

•  In	Calgary…from	the	HASTE	project	(June	2012	
thru	June	2015	
– 350	paGents	treated	with	tPA	
– 39	of	these	were	on	Warfarin	pre	stroke	(11%)	



DOES	WARFARIN	AND	TPA	MIX?		



Warfarin	and	tPA	–	Animal	Studies	

•  Moderate	increase	in	sICH	rates	when	
combining	tPA	and	warfarin	treatments	
– However,	in	these	studies	animal	INRs	were	
between	4	–	8	(or	someGmes	not	reported	at	all)	



Warfarin	and	tPA	–	Human	Studies	

If	the	paGent’s	INR	is	≤	1.7	there	is	
no	increased	risk	of	sICH,	ICH,	
mortality,	or	poor	hospital	
discharge	outcome	



WARFARIN,	INR,	AND	STROKES	



Why	Do	Warfarin	Treated	PaGents	Have	
Strokes?	

•  Warfarin	has	relaGvely	high	rates	of	non-
compliance		
– DisconGnuaGon	rates	have	varied	from	10%	to	
33%		

•  It	is	possible	that	the	“warfarin	treated”	
paGents	we	see	with	low	INRs	are	actually	
non-compliant	



High	INR	and	Stroke	

•  But	what	about	the	one’s	with	high	INR?	
•  Logically	paGents	with	high	INRs	shouldn’t	be	
clogng	

•  Mechanisms	of	acGon:		
1.   The	pa>ent	was	non	compliant	in	the	preceding	

weeks	
2.  PaGents	with	lupus	can	have	inaccurate	INR	readings		
3.  In	cancer	paGents	clots	can	form	even	with	

therapeuGc	INRs	



Why	1.7?	

•  According	to	AHA/ASA	guidelines	INRs	>	1.7	
are	thought	to	be	aXributable	to	medicaGons	
and	not	other	causes	
– Liver	failure	
– Sepsis	
– Non	medicaGon	coagulopathy		



Warfarin	and	tPA	–	High	INRs	
•  What	if	the	paGent’s	INR	is	>	1.7?	

–  No	trials	looking	at	paGents	with	elevated	INRs	receiving	tPA	
•  115	cases	of	Warfarin	treated	paGents	with	INR	>	1.7	given	

tPA	have	been	reported		
–  Of	these	only	1	developed	a	sICH	

•  138	cases	of	non-warfarin	induced	high	INR	paGents	being	
treated	with	tPA	have	also	been	reported	
–  No	difference	in	outcome	as	compared	to	paGents	with	lower	
INRs	

•  In	HASTE	(Calgary)	3	of	39	warfarin/tPA	treated	paGents	
had	INR	>	1.7	
–  None	of	these	paGents	experienced	tPA	related	complicaGons.	
Their	mRS	scores	ranged	from	1	–	4		

•  Trial	evidence	is	needed,	but	the	risk	here	is	likely	low	too.		



How	Many	Warfarin	Treated	Stroke	
PaGents	Have	High	INRs?		

•  In	the	GWTG	Registry	(US	data)	<	10%	of	
Warfarin	paGents	had	INR	>	1.7		

•  In	the	SITS	Registry	(European	data)	30%	of	
Warfarin	paGents	had	INR	>	1.7		

•  In	HASTE	(Calgary)	8%	of	Warfarin	paGents	had	
INR	>	1.7	

•  So,	8	–	30%	of	Warfarin	treated	paGents	
potenGally	have	elevated	INR	>	1.7	



NOACS	



Novel	Oral	AnGcoagulants	(NOACs)	
•  NOACs	target	individual	clogng	proteins	
–  Ex.	dabigatran,	rivaroxaban,	apixaban,	edoxaban		

•  Do	not	require	extensive	monitoring	or	
individualized	dosing		

•  Dabigatran	and	apixaban	are	more	effecGve	than	
warfarin	at	reducing	stroke	risk	in	AFib		

•  Have	reduced	risk	of	serious	bleeding	
complicaGons	compared	to	warfarin		
– However	few	reversal	agents	exist	for	NOACs		
–  Recently	idarucizumab	was	proven	a	safe	and	
effecGve	reversal	agent	for	dabigatran	



What	about	NOACs	and	tPA?	
•  Animal	studies	have	shown	no	increased	sICH	risk	
when	combining	tPA	with	NOACs	

•  Fewer	studies	in	this	area	as	NOAC	use	is	not	as	
common	as	warfarin	

•  However,	one	pilot	study	found	no	difference	in	
sICH	rates	among	NOAC	and	non-anGcoagulated	
paGents	

•  This	was	echoed	in	recent	preliminary	findings	
from	a	GWTG	substudy	



What	About	NOACs	and	tPA?	

•  INR	is	calibrated	for	vitamin-K	antagonists	
– Not	useful	for	paGents	taking	NOACs	

•  PT	also	cannot	be	used	for	dabigatran	as	it	is	a	
thrombin	inhibitor	

•  Can	use	aPTT	to	assess	anGcoagulaGon	in	
paGents	taking	NOACs	



What	About	NOACs	and	tPA?	

According	to	AHA/ASA	
guidelines	aPTT	>	40	is	a	
contraindicaGon	to	tPA	
therapy		



POINT	OF	CARE	TESTING	



Point	of	Care	TesGng	(POCT)	

•  POCT	can	be	done	at	the	
bedside	via	finger	poke	

•  Several	studies	have	compared	
POCT	INR	to	lab	INR	results	
– Margin	of	error	ranging	from	0.2	–	
0.7	depending	on	study	

–  The	POCT	INR	was	usually	an	
overes>mate	of	the	lab	INR	

hXps://staGc.fishersci.com/images/51689-40~wl.jpg	



Point	of	Care	TesGng?		

If	there	is	no	reason	to	
suspect	abnormal	INR	
treatment	should	not	be	
delayed	for	tesGng	



Point	of	Care	INR	TesGng?		

•  ~11%	of	
thrombolyzed	
paGents	were	
on	Warfarin	

32	paGents	/	year	

•  8%	-	30%	of	
Warfarin	
treated	paGents	
have	INR	>	1.7	

3	–	9	paGents	/	year	
•  14	thrombolysis	
centres	across	
the	province	

Less	than	one	case	
per	year	were	Point	
of	Care	INR	tesGng	
might	be	needed	

Approximately	285	stroke	paGents	are	given	tPA	each	year	across	the	province		
(APSS	data	2007	–	2012)		



Summary	
•  AFib	is	aXributable	to	15%	of	ischemic	stroke	
•  AFib	is	ocen	treated	with	Warfarin		
– Warfarin	works	well,	it	only	fails	in	1	–	4%	of	
paGents	(generally	due	to	non-compliance)	

•  Between	2	–	11%	of	tPA	eligible	paGents	may	
be	on	warfarin	(GWTG,	SITS,	HASTE)	

•  If	INR	is	low	(≤1.7)	there	is	no	increased	risk	
for	poor	outcomes	when	giving	tPA		



Summary	

•  INR	is	low	(≤1.7)	in	warfarin	treated	stroke	
paGents	most	of	the	Gme	(GWTG,	SITS,	
HASTE)			

•  Case	reports	of	paGents	with	high	INR	
receiving	tPA	have	not	shown	negaGve	
outcomes	
– Further	study	here	is	needed	
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