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Introduction

• Hi.	My	name	is	Allyson	Hamacher.	I’m	a	PA	
practicing	inpatient	neurology	for	the	past	4	
years.	I	read	the	updated	“AHA/ASA	2021	
Guidelines	for	the	Prevention	of	Stroke	in	
Patients	With	Stroke	and	Transient	Ischemic	
Attack”	so	you	didn’t	have	to.
• I	have	no	disclosures.



Objectives • Categorize	stroke	etiology	according	
to	TOAST	criteria
• Discuss	new	updates	to	AHA/ASA	
guidelines	for	secondary	stroke	
prevention



Acronyms	

• A	fib:	atrial	fibrillation
• DAPT:	dual	anti-platelet	therapy
• DASH:	Dietary	Approaches	to	Stop	
Hypertension
• DOAC:	direct	oral	anticoagulant
• ICAS:	intracranial	atherosclerosis
• ECAS:	extracranial	atherosclerosis
• ESUS:	embolic	stroke	of	unknown	
source
• PFO:	Patent	Foramen	Ovale
• TIA:	transient	ischemic	attack
• VKA:	Vitamin	K	antagonist



Trial	Names

• ARISTOTLE	trial	(Apixaban for	Reduction	in	Stroke	and	Other	Thromboembolic	Events	in	Atrial	Fibrillation)	

• CREST	(Carotid	Revascularization Endarterectomy	versus	Stenting Trial)	

• ECST	(European	Carotid	Surgery	Trial)

• ENGAGE	AF-TIMI	trial	(Global	Study	to	Assess	the	Safety	and	Effectiveness	of	Edoxaban [DU-176b]	vs	Standard	Practice	of	Dosing	With	Warfarin	in	Patients	With	Atrial	Fibrillation

• NASCET	(North	American	Symptomatic	Carotid	Endarterectomy	Trial)

• NAVIGATE	ESUS	(Rivaroxaban Versus	Aspirin	in	Secondary	Prevention	of	Stroke	and	Prevention	of	Systemic	Embolism	in	Patients	With	Recent	Embolic	Stroke	of	Undetermined	
Source)	

• PREDIMED (Prevención con	Dieta Mediterránea)

• RE-LY	trial	(Randomized	Evaluation	of	Long-Term	Anticoagulant	Therapy)

• RESPECT	ESUS	(Dabigatran Etexilate for	Secondary	Stroke	Prevention	in	Patients	With	Embolic	Stroke	of	Undetermined	Source)

• ROCKET	AF	(Rivaroxaban Once	Daily	Oral	Direct	Factor	Xa	Inhibition	Compared	With	Vitamin	K	Antagonism	for	Prevention	of	Stroke	and	Embolism	Trial	in Atrial	Fibrillation)

• SAMMPRIS (Stenting and	Aggressive	Medical	Management	for	Preventing	Recurrent	Stroke	in	Intracranial	Stenosis)

• SOCRATES	(Soluble	Guanylate Cyclase	Stimulator	in	Heart	Failure	Studies)

• TOAST	(Trial	of	Org	10172	in	Acute	Stroke	Treatment)

• WASID	(Warfarin-Aspirin	Symptomatic	Intracranial	Disease)



Background

• AHA/ASA	guidelines	for	secondary	stroke	prevention	last	updated	in	2014

• Neary	700,000	people	in	the	United	State	each	year	experience	an	ischemic	stroke
• Approx	240,000	transient	ischemic	attacks	(TIAs)	annually

• Secondary	stroke	prevention	strategies	improved	annual	rates	of	stroke	recurrence	from	
8.7%	in	the	1960s	to	5.0%	in	2000s





Takeaway	1:	Work-Up

• Etiology	of	stroke	determines	secondary	
stroke	prevention	
• Thus,	comprehensive	work-up	is	
important

• Can	be	taken	in	a	step-wise	approach	



Stroke	Etiology

Toast	Criteria

Cardioembolism

Large	artery	atherosclerosis	(embolus/thrombosis)

Small-vessel	occlusion	(lacunar)

Stroke	of	other	determined	etiology

Stroke	of	undetermined	etiology
a) Two	or	more	causes	identified
b) Negative	evaluation
c) Incomplete	evaluation

*TOAST,	Trial	of	Org	10172	in	Acute	Stroke	Treatment.



Takeaway	2:	
Risk	Factor	
Modification

• Modification	of	vascular	risk	factors	is	key
• Intensive	medical	management	in	

multidisciplinary	team	with	patient-
centered	goals	is	key

• 82-90%	of	population-attributable	risk	for	
ischemic	and	hemorrhagic	stroke	are:	blood	
pressure	(BP),	diet,	physical	inactivity,	smoking,	
abdominal	obesity	
• Goal	HgA1c	7%
• LDL	<	70	mg/dL	associated	with	reduced	vascular	

events	compared	to	patients	with	a	target	of	90-
100	mg/dL

• BP	goal	<	130/90

• A	modeling	study	showed	that	targeting	
multiple	risk	factors	has	additive	benefits	for	
secondary	prevention;	specifically,	aspirin,	
statin,	and	antihypertensive	medications,	
combined	with	diet	modification	and	exercise,	
can	result	in	an	80%	cumulative	risk	reduction	
in	recurrent	vascular	events.



Takeaway	3:	
Dietary	Changes
• Mediterranean	Diet	

PREDIMED	

• primary	end	point	(MI,	stroke,	cardiovascular	death)	
• HR	of	0.72	(0.72	(95%	CI,	0.54–0.95)	for	the	Mediterranean	

diet	with	olive	oil	supplementation	and	0.69	(95%	CI,	0.53–
0.91)	with	nut	supplementation	compared	with	a	low-fat	diet

• Low	salt/DASH	diet	reduces	stroke	risk
• Meta-analysis	of	13	studies	showed	higher	habitual	salt	

intakes	associated	with	greater	stroke	risk	(RR	1.23	(95%	CI,	
1.06	– 1.43)

• Meta-analysis	of	patients	with	established	CVD	showed	
reducing	1	g/d	sodium	intake	associate	with	20%	reduction	in	
future	cardiovascular	events	(RR,	0.80	[95%	CI,	0.66–0.97])

• DASH-sodium	trial	showed	reduction	from	3.3	to	2.4	g/day	
sodium	intake	reduced	SBP	by	2.1	mm	Hg	and	further	
reduction	to	2.5	g/day	reduced	further	4.6	mm	Hg.	



Diet	
Comparison



Takeaway	4:	Physical	
Activity
• Ideal	recommendations	for	physical	activity	are	
the	same	as	general	recommendations
• If	unable	to	achieve	these	personalized	
recommendations

• SAMMPRIS	trial	showed	patients	who	did	
not	meet	physical	activity	targets	had	OR	
of	6.7	(95%	Ci,	2.5	– 18.1)	for	recurrent	
stroke	compared	to	those	at	goal	
• Multivariate	analysis	demonstrated	greater	
physical	activity	associated	with	
independent	40%	of	risk	for	stroke,	MI,	or	
vascular	death	at	3	years	(OR,	0.6	[95%	CI,	
0.4-0.8])



Takeaway	4:	Broad	
Treatment	Approach
• Changes	to	diet,	exercise,	and	
medication	compliance	are	best	
done	with	implementation	of	
theoretical	models	of	behavior	
change	and	may	benefit	form	
multidisciplinary	team	approach



Takeaway	4:	Broad	
Treatment	Approach
• Consider	how	health	equity	and	
social	determinants	of	health	will	
affect	their	ability	to	implement	
changes



Takeaway	5:	
Antithrombotics

• Antithrombotic	(e.g.	antiplatelet	and	
anticoagulant)	recommend	for	
patients	without	contradictions
• Combination	of	antiplatelet	and	
anticoagulant	is	rare

• DAPT	not	recommended	long	
term	(>	90	days)	due	to	bleeding	
risk	and	can	cause	harm



Takeaway	5:	
Antithrombotics	



Etiology-Based	
Recommendations



Takeaway	6:	Afib	+	
TIA/Stroke	=	Anticoagulation

• Atrial	fibrillation	is	a	major	risk	factor	for	
stroke
• Treatment	with	anticoagulation	if	no	
contraindications
• Nonvalvular:	DOACs
• Valvular	or	mechanical	valve:	
warfarin	



DOACs	vs	VKA	
(Coumadin)

• RE-LY	trial
• high-dose	dabigatran was	associated	with	lower	stroke	

(1.11%	versus	1.69%)	and	similar	bleeding	(3.11%	versus	
3.36%)	rates	compared	with	warfarin	after	2	years

• ROCKET	trial
• Rivaroxaban noninferior	to	warfarin	with	similar	rates	of	

stroke	or	systemic	embolism	(2.1	vs	2.4	per	100	patient-
years)	and	major	bleeding	(5.6%	versus	5.4%)	at		2	years

• ARISTOTLE	trial
• Apixaban superior	to	warfarin	at	1.8	years	with	fewer	

strokes	or	systemic	embolism	(1.27%	versus	1.60%)	and	
less	bleeding	(2.13%	versus	3.09%)

• ENGAGE	AF-TIMI	trial
• Edoxaban	demonstrated	similar	rates	of	stroke	or	systemic	

embolism	with	less	bleeding	compared	to	warfarin

Meta-analysis	of	above	studies	found	19%	reduction	of	
stroke/systemic	embolic,	51%	reduction	hemorrhagic	stroke,	10%	

overall	reduction	in	mortality



Takeaway	7:	Carotid	
Stenosis	and	Stroke

• Extracranial carotid	stenosis	is	a	risk	factor	for	
TIA/stroke
• Medical	management	for	carotid	artery	stenosis	
includes	antiplatelet,	lipid-lowering	medications,	
and	treatment	of	hypertension



Takeaway	7:	Carotid	
Stenosis	and	Stroke

• Symptomatic	patients	with	moderate	or	
severe disease	should	be	offered	
intervention
• Highest	benefit	of	intervention	in	severe	
stenosis	(70-99%)	

• either	carotid	endarterectomy	or	carotid	stents,	
depending	on	multiple	factors
• Age	(at/over	70)
• Anatomy	or	other	medical	conditions
• Cardiac	risk	

• early	after	ischemic	event
• Greatest	benefit	within	2	weeks	of	ischemic	event



Takeaway	7:	Carotid	
Stenosis	and	Stroke

• No	evidence	that	intervention	on	<50%	
stenosis	or	in	total	occlusion	is	beneficial	



Takeaway	8:	Large	
Intracranial	
Atherosclerosis
• Intracranial	atherosclerosis	of	≥70%	may	indicate	

a	1-year	recurrent	stroke	rate	as	high	as	18%	

• WASID trial	found	increased	risk	of	major	
hemorrhages	(relative	difference,	5.1%)	and	all-
cause	death	(relative	difference,	5.4%)	in	
coumadin	group	but	did	not	prevent	more	
primary	end	points	(stroke,	ICH,	vascular	death)

• Patients	in	the	medical	arm	of	SAMMPRIS who	
received	DAPT	with	aspirin	and	clopidogrel	for	90	
days	had	lower	rate	of	1-year	stroke	recurrence	
(12.2%)	compared	with	similar	patients	from	
WASID	trial	on	aspirin	monotherapy		(25%)



Takeaway	8:	Large	
Intracranial	Atherosclerosis

• Several	studies	have	compared	medical	
treatment	(risk	factor	management	and	DAPT	
x	90	days)	with	angioplasty	and	stenting	and	
showed	higher	30-day	rates	of	
cerebrovascular	events	and	death	in	
intervention	group	
• First	line	treatment	for	stroke	due	to	severe	

intracranial	atherosclerosis	is	medical	management	
with	DAPT	x	90	days,	statin	medication,	blood	
pressure	control



Takeaway	9:	PFO	Closure	

• PFO	closure	is	back	(with	multidisciplinary	
team	and	shared	decision-making)
• Closure	recommended	in	patients	who:

• Are	between	18-60
• Have	a	nonlacunar	stroke
• No	other	identified	cause
• High-risk	PFO	features*



PFO	Evaluation



Takeaway	10:	ESUS	
≠	Anticoagulation • ESUS	is	a	nonlacunar	stroke	in	which	a	

minimum	standard	evaluation	has	been	
performed	(arterial	imaging,	extended	
cardiac	monitoring,	echocardiogram	lab	
risk	factor	evaluation)	with	no	identified	
cause

• NAVIGATE	ESUS	study	and	RESPECT	ESUS	
found	no	reduced	risk	of	secondary	stroke	
in	patients	treated	with	DOACs
• Subgroup	analysis	suggest	that	

patients	with	left	atrial	diameter	>4.6	
cm	may	benefit	from	anticoagulation	
but	those	with	PFO	did	not

• Subgroup	analysis	of	patients	in	SOCRATES
trial	with	ESUS	did	not	find	ticagrelor	
treatment	reduced	vascular	event	risk



Questions?
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