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Despite a decade of successful clinical trials for stroke prevention, substantial gaps
exist in the application and implementation of this information in community
practice. The frequency of guideline use is low, and there remains controversy
regarding the standard of practice. Patients with stroke may have multiple risk
factors and concomitant stroke mechanisms, factors that are not addressed in stroke
clinical trials and guideline statements. New guidelines are needed to account for
these complexities and to provide primary care physicians a practical means to
achieve stroke prevention. We sought to develop guidelines that can be imple-
mented by primary care physicians to enhance the use of medical and surgical
measures for recurrent stroke prevention. We sought to test the applicability of
current evidence-based guidelines to daily practice with routine and complex
patient case scenarios to determine whether these could be simplified into a more
easily applied form for primary care physicians. We used RAND/UCLA Appro-
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RECURRENT STROKE PREVENTION GUIDELINES 197
priateness Methodology to develop guidelines for the use of interventions sup-
ported by randomized controlled trials including carotid revascularization, antico-
agulant therapy, antiplatelet therapy, and blood pressure management for the
prevention of recurrent stroke. After a systematic literature review of randomized
clinical trials we developed a comprehensive list of indications or clinical scenarios
to capture decision making. A diverse multidisciplinary panel reviewed and rated
each indication according to the RAND Appropriateness Method. First, panelists
rated each scenario (1-3 for inappropriate, 4-6 for uncertain, and 7-9 for appropri-
ate) without interaction with other panelists. “Appropriate” was defined as the
expected health benefit exceeding its expected negative consequences by a suffi-
cient margin. At a formal interactive session, panelists re-rated all indications.
Overall carotid endarterectomy was rated as appropriate when there was 50% to
99% ipsilateral symptomatic carotid artery stenosis, inappropriate with �50% or
100% stenosis (total occlusion), and uncertain when the surgical risk was high.
Carotid angioplasty was generally rated as of uncertain value. When there was
atrial fibrillation, anticoagulation with warfarin was rated as appropriate when
there was a low bleeding risk but of uncertain value when the bleeding risk was
high. For patients who were not candidates for warfarin therapy, aspirin, aspirin
plus extended-release dipyridamole, or clopidogrel were all rated as appropriate
initial therapies. Ticlopidine was considered inappropriate and aspirin plus clopi-
dogrel of uncertain value. With the exception of ticlopidine and aspirin, persons
with a prior cerebral ischemic event while on aspirin could receive any of the
aforementioned antiplatelet agents or combinations and be considered appropri-
ately treated. The panelists rated a blood pressure of �130/80 mm Hg at 1 year
after ischemic stroke as the target level and rated any of the following agents as
appropriate initial therapies if there was no diabetes mellitus or proteinuria:
diuretics, �-blockers, angiotensin-converting enzyme inhibitors, angiotensin-con-
verting enzyme receptor blockers, or combinations of a diuretic and an angiotensin-
converting enzyme inhibitor or angiotensin receptor blocker. Patient risk played a
significant role in deterring the panel from recommending certain therapies;
however, the presence of atrial fibrillation or large or small cerebral vessel syn-
dromes rarely had significant influence on treatment decisions. Appropriateness
was less where bleeding or surgical risk was excessive. Using consensus evidence
from clinical trials, we have developed recurrent stroke prevention guidelines for
routine and more complex patient scenarios according to appropriateness meth-
odology. Broad application of these guidelines in primary practice promises to
reduce the burden of recurrent stroke. Key Words: Recurrent stroke—prevention—
RAND technique—appropriateness.
© 2004 by National Stroke Association
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Stroke is a major public health problem.1 It is the
econd leading cause of death worldwide and the third
eading cause of death in the United States. Stroke fre-
uently results in hospital admissions, morbidity, and

ong-term disability. It is estimated that the total annual
ost of stroke in the United States is about $43 billion with
n additional cost of up to $6.1 billion for stroke-related
nformal care giving.2 To reduce the burden of stroke,
vidence-based guidelines have been developed that de-
ne how to modify lifestyle, medical, and other factors to
revent first and recurrent stroke.3-9 However, outcomes
f stroke care are currently suboptimal, as there remain
aps between current and optimal care.10,11 Quality of
are in the community may be variable, as new informa-
ion from clinical studies is not being incorporated into

aily practice. Importantly, current guidelines are restric- v
ive, as they do not take into account the complexity of
he patient with stroke who may have multiple comorbid
onditions, several concomitant pathophysiologic stroke
echanisms,12 and the need for multiple stroke preven-

ion therapies. Current guidelines do not address, for
xample, the patient who has symptomatic high-grade
xtracranial carotid artery stenosis and concurrent atrial
brillation or the patient with atrial fibrillation who has a
igh bleeding risk. What are the best stroke preventive
egimens for these patients? New guidelines or road
aps are needed so that the primary care physician may

rovide effective stroke prevention for this costly disease.
The current study used the RAND Appropriateness
ethod to develop guidelines for the prevention of re-

urrent stroke including both medical and surgical inter-

entions with clear demonstration of efficacy.13 Because



p
s
r
a
a
b
s
s
m
q
l
p
b

p
l
t
d
l
m
t
a
d
p
i
t
f
g
p
a

b
t
1
r
s
w
s
“
s
c
t
e
i
a
c
c
t
a
P

r
s

t
n
m
e
t
s
a
a
t
w
p
p
r
t
a
w
S
v
c
i
h

a
w
n
t
b
c
p
a
o
a
g
s
b
t
d
i
m
d
t

d
i
a
n
f
t
i

D. HANLEY ET AL.198
reventive management reflects the integrated actions of
pecialists and primary care physicians, we used a rep-
esentative group of these professionals. The appropri-
teness methodology used in this study took into account
broad range of everyday patient scenarios encountered
y primary care physicians and included both routine
ituations that might be typical of patients enrolled in
tandard recurrent stroke prevention clinical trials and
ore complex situations that may be encountered fre-

uently in practice, but not in clinical trials. These guide-
ines address the role of carotid revascularization, anti-
latelet therapy, anticoagulation, and management of
lood pressure to limit the risk of recurrent stroke.

Methods

The RAND/University of California–Los Angeles Ap-
ropriateness Methodology was used to develop guide-

ines for the use of both medical and surgical interven-
ions for the prevention of recurrent ischemic stroke.14 To
evelop these guidelines we: (1) undertook a systematic

iterature review of randomized clinical trials to deter-
ine the effectiveness of medical and surgical interven-

ions in the prevention of secondary stroke; (2) developed
comprehensive list of indications or clinical scenarios

esigned to reflect the range of patient presentations in
rimary care practice and to capture decision making–

ncluded were all relevant clinical parameters to judge
he appropriateness of medical and surgical interventions
or postsecondary stroke prevention; and (3) convened a
eographically diverse, multidisciplinary consensus
anel to review and rate each indication for the use of the
lternative management strategies.

Literature Review

In June 2002, we searched the PUBMED computerized
ibliographic databases to identify English-language ar-
icles of recurrent stroke prevention trials published since
966. We limited the search to stroke prevention alone
ather than all cardiovascular diseases. Search terms and
trategies were developed in cooperation with physicians
ith clinical and research expertise in this field. The

earch strategy included broad definitions of “stroke,”
secondary,” and “prevention.” For example, the de-
criptors used for “secondary” included “recurrent,” “re-
urring,” “recur,” “recurrence,” and “post.” In addition,
he search included an extensive list of prevention strat-
gies including, but not limited to, platelet aggregation
nhibitors, antithrombins, anticholesterolemic agents,
nd carotid endarterectomy. After completion of the
omputerized bibliographic search, the selection of arti-
les for inclusion was limited to randomized clinical
rials. Thus, we excluded effectiveness data taken from
dministrative data sets, such as the CHADS data.15
hysician reviewers extracted data from clinical trials d
egarding general efficacy of therapies and efficacy of
pecific subgroups relevant to the clinical scenarios.

Panel Ratings: Process and Methods

On the basis of the latest available evidence, we sought
o develop a comprehensive list of specific clinical sce-
arios for recurrent stroke prevention involving treat-
ent with surgical or medical interventions that might be

ncountered by the primary care physician. Clinical fac-
ors included: (1) type of stroke (large vessel vs lacunar
yndrome); (2) cardiac rhythm (presence or absence of
trial fibrillation); and (3) extent of ipsilateral carotid
rtery stenosis (�50%, 50%-69%, 70%-99%, 100%, and
ype of ulceration [no/small vs large]). Additional factors

ere specific to the proposed therapy: (1) surgical risk for
atients undergoing carotid endarterectomy or angio-
lasty; and (2) low versus high bleeding risk for patients
eceiving antiplatelet agents or anticoagulation. For pa-
ients with atrial fibrillation who were considered for
ntiplatelet therapy we examined those currently not on
arfarin separately from those receiving this medication.

cenarios for the type of antiplatelet therapy (eg, aspirin
s clopidogrel or combination antiplatelet therapy) in-
luded whether the patient had experienced a carotid
schemic event while receiving aspirin and whether they
ad coexisting coronary artery disease.
We also included clinical scenarios for evaluating the

ppropriateness of blood pressure control for patients
ith stroke. These latter scenarios addressed whether or

ot to lower blood pressure for patients with stroke, the
ype of medications that should be used in lowering
lood pressure, and the target pressure to achieve. Spe-
ific clinical factors included: (1) current systolic blood
ressure (�180, 160-179, 140-159 mm Hg); (2) presence or
bsence of cognitive impairment; (3) presence or absence
f significant carotid or intracranial stenosis; (4) type of
gent (diuretic, �-blocker, calcium channel blocker, an-
iotensin-converting enzyme [ACE] inhibitor, angioten-
in-converting enzyme receptor blocker [ARB], or com-
inations of diuretics with other agents); and (5) initial
herapy versus add-on medication. We did not include
ata on the presence or absence of comorbidities includ-

ng extent of coronary artery disease, wall-motion abnor-
alities, or peripheral vascular disease as the clinical trial

ata used did not allow for the separation of the effects of
hese conditions on stroke risk.

We convened a panel of 10 physicians representing
iversity of specialties (neurology [2], neurosurgery [2],

nternal medicine [1], geriatrics [1], physical medicine
nd rehabilitation [2] [one of whom was a board-certified
eurologist who practices rehabilitation medicine], and
amily practice [2]) and from mixed practice settings
hroughout the continental United States. The panel also
ncluded a pharmacist who provided consultation but

id not vote. The RAND Appropriateness Method was
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RECURRENT STROKE PREVENTION GUIDELINES 199
sed. In the initial round, panelists received a literature
eview (evidence table available on request), a list of
ndications, and a list of operational definitions for terms
sed in the clinical scenarios (Appendix I and II). Partic-

pants rated each scenario without interaction with other
anelists. Panelists rated each indication on a 9-point
cale (1 � extremely inappropriate, 5 � uncertain, and 9

extremely appropriate). A scenario was rated as ap-
ropriate if the “expected health benefits of the therapy
xceeded its expected negative health consequences by a
ufficiently wide margin to justify giving the therapy.”

During the panel meeting, the panelists reviewed the
ummarized first-round ratings, revised the indications
tructure, modified the definitions of key terms, dis-
ussed reasons for the degree of agreement or disagree-
ent in ratings from the first round, and confidentially

e-rated all indications. The final ratings were on the basis
f the median score of the panelists. We considered the

ndications appropriate for median ratings between 7 and
(without disagreement), inappropriate for median rat-

ngs between 1 and 3 (without disagreement), and uncer-
ain for median ratings between 4 and 6 or if panelists
isagreed. The consensus method did not force agree-
ent. We defined disagreement when at least two pan-

lists rated an indication as appropriate and at least two
ated that same indication as inappropriate, regardless of
he median rating.

Results

Overall Findings

The consensus process produced a simplified approach
o the patient with stroke risk factors and was characterized
y frequent agreement with respect to optimal risk reduc-
ion. Of the 389 indications for stroke prevention, 43% were
ated as appropriate, 22% as uncertain, and 35% as inap-

Table 1. Role of

Carotid endarte

Risk � 6%

Ipsilateral � 50% Inappropriate
Ipsilateral: 50%-69%

No or small ulceration Appropriate*
Large ulcerative lesion Appropriate

Ipsilateral: 70%-99%
No or small ulceration Appropriate
Large ulcerative lesion Appropriate

Ipsilateral: 100% Inappropriate

*Uncertain if the patient has either atrial fibrillation or presents
†Inappropriate if the patient has either atrial fibrillation or prese
‡Uncertain if patient has either atrial fibrillation or presents wit
ropriate. According to our definition, the panel disagreed t
n about 5% of the indications in the final ratings, decreas-
ng from 25% in the first-round ratings. Disagreement was
ighest (20% of the 20 indications) for the selection of
pecific antiplatelet agent or agents. Panelists also disagreed
bout the appropriateness of continuing aspirin as sole
herapy in patients who had a cerebral ischemic event while
n aspirin, and the role of aspirin plus clopidogrel in pa-
ients who had not experienced a cerebrovascular ischemic
vent while on aspirin alone. None of the 9 indications
ertaining to the choice of initial antihypertensive therapy
ad disagreement.

Treatment Modality-specific Findings

Despite the complexity of the rating structure and the
any permutations of multiple clinical factors, the final

atings were readily grouped for simpler presentation by
he appropriateness methodology. We collapsed the sep-
rate indications in which the categorization of appropri-
teness did not differ on the basis of clinical factors (eg,
ll were appropriate, uncertain, or inappropriate).
arotid endarterectomy and angioplasty. The 96 indications
ertaining to carotid endarterectomy and carotid angio-
lasty could be simplified into 10 scenarios (Table 1). For
lmost all of these scenarios, the factors of clinical presen-
ation (large vessel vs lacunar syndrome) and cardiac
hythm status (presence vs absence of atrial fibrillation) did
ot influence the final ratings. Patients with �50% or 100%
tenosis of the ipsilateral carotid artery were rated as inap-
ropriate surgical candidates. For patients with 70% to 99%
tenosis of the ipsilateral carotid artery and either no or
mall ulceration, or large ulcerative lesion, a carotid endar-
erectomy was rated as appropriate if the risk associated

ith the procedure was �6%. It was rated as uncertain for
atients with no or small ulceration and a surgical risk
6%. As another example, carotid angioplasty was rated as

nappropriate for all patients with ipsilateral stenosis of 50%

al interventions

y Carotid angioplasty

k � 6% Risk � 6% Risk � 6%

propriate Inappropriate Inappropriate

ertain† Inappropriate Inappropriate
ertain Inappropriate Inappropriate

ertain Uncertain Inappropriate
ropriate‡ Uncertain Inappropriate
propriate Inappropriate Inappropriate

lacunar syndrome.
th a lacunar syndrome.
unar syndrome.
surgic

rectom

Ris

Inap

Unc
Unc

Unc
App
Inap

with a
nts wi
o 69% and those with 70% to 99% stenosis and procedural
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D. HANLEY ET AL.200
isk �6%. Angioplasty was rated as uncertain for patients
ith 70% to 99% stenosis and procedural risk �6%. Table 1

ontains additional clinical scenarios.
ntithrombotic therapy. The 120 scenarios for antiplatelet

herapy and anticoagulation could be simplified to 7
ndications (Table 2). For patients without atrial fibrilla-
ion, antiplatelet therapy was rated as appropriate and
nticoagulation was rated as inappropriate. For patients
ith atrial fibrillation, anticoagulation was rated as ap-
ropriate for patients with a low bleeding risk and un-
ertain for patients with a high bleeding risk. For patients
ith atrial fibrillation, antiplatelet therapy was rated as

ppropriate when the patient was not also receiving
arfarin. If the patient was receiving warfarin, then an-

iplatelet therapy was rated uncertain for those patients
ith a low bleeding risk and inappropriate for those with
high bleeding risk. With only one exception, the degree
f carotid stenosis and presence or absence of a carotid
lcerative lesion had no impact on the ratings.
Table 3 summarizes the selection of specific agents for

atients rated as appropriate for antiplatelet therapy. The
resence or absence of coexisting stable coronary artery
isease did not influence the choice of therapy. Ticlopi-
ine was rated inappropriate. Clopidogrel and the com-
ination of aspirin plus extended-release dipyridamole
ere both rated as appropriate, although the former had
lower median score (9 vs 7, respectively). Aspirin alone
as rated as appropriate if there had been no prior event
hile on aspirin, and uncertain if a prior event had

ccurred while on aspirin. The combination of aspirin
lus clopidogrel was rated as appropriate if the patient
ad a cerebrovascular event while on aspirin alone, and
ncertain if no prior event occurred while on aspirin.
ntihypertensive therapy. Table 4 summarizes the treat-
ent target for antihypertensive therapy. For patients

Table 2. Role

No atrial fibrillation

Antiplatelet therapy Appropriate No
On

Anticoagulation Inappropriate Ap

Table 3. An

Cerebrovascular event Ticlopidine Cl

Prior event did not occur on aspirin Inappropriate Ap
Prior event occurred on aspirin Inappropriate Ap
*Match trials results pending.
resenting with a systolic blood pressure �160 mm Hg,
he panel rated it appropriate to achieve a blood pressure

140/85 mm Hg (either at 3 or 12 months), uncertain for
target �130/80 mm Hg at 3 months, but appropriate to

chieve that target after 1 year. For patients presenting
ith a blood pressure of 140 to 159 mm Hg, the panel

ated the target of �130/80 mm Hg as appropriate either
fter 3 or 12 months. The panel rated inappropriate a
arget blood pressure of �120/75 mm Hg.

Table 5 summarizes the initial choice of antihyperten-
ive therapy. Diuretics, �-blockers, ACE inhibitors/
RBs, or the combinations of diuretic/ACE and diuretic/
RB were rated as appropriate first-line regimens.
lthough both rated as appropriate, the combination

egimen of diuretic/ACE has a higher median score than
he combination regimen of diuretic/ARB (9 vs 7). Initial
egimens containing calcium channel blockers or the
ombination of a diuretic and a �-blocker were rated as
ncertain.
Table 6 presents the choice of add-on therapy for those

atients who did not initially achieve target blood pres-
ure levels. For patients who were already receiving a
iuretic, the addition of an ACE inhibitor, ARB, or
-blocker was rated as appropriate, whereas the addition
f calcium channel blocker was rated uncertain. For pa-
ients on a �-blocker, the addition of a diuretic, ACE
nhibitor, or ARB were all rated as appropriate, although

ith slightly different median scores (9, 8, and 7, respec-
ively). Other therapeutic options are listed in Table 6.

Discussion

We studied the appropriateness of 5 major interven-
ions for recurrent stroke prevention that were supported

dical therapy

Atrial fibrillation

bleeding risk High bleeding risk

arfarin: Appropriate Not on warfarin: Appropriate
rin: Uncertain On warfarin: Inappropriate

ate Uncertain

let therapy

rel Aspirin

Extended-release
dipyridamole �

Aspirin
Clopidogrel �

Aspirin

ate Appropriate Appropriate Uncertain*
ate Uncertain Appropriate Appropriate*
of me

Low

t on w
warfa
tiplate

opidog

propri
propri
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RECURRENT STROKE PREVENTION GUIDELINES 201
y prior clinical trial evidence of efficacy and safety. The
nterventions included carotid endarterectomy; carotid
ngioplasty; and antiplatelet, anticoagulation, and anti-
ypertensive therapies. Our approach is unique as we

ncorporated more complex clinical scenarios encoun-
ered by primary care physicians that have not been
ddressed previously in clinical trials or other evidence-
ased reviews. Therefore, our guidelines may have
reater applicability for primary care physicians as they
epresent both routine and complex practice scenarios.
rimary care physicians see a variety of patients with
troke who may have multiple risk factors and more than
ne possible cause for stroke. Our guidelines have cap-
ured these more common complex contingencies and
ave provided a road map for recurrent stroke preven-

ion in these and more routine cases.
For carotid endarterectomy, the panel indicated that

ppropriate candidates included patients with 50% to
9% symptomatic stenosis and 70% to 99% symptomatic
tenosis whether there was no or small ulceration, or
arge ulceration. Our panel broadly supported the use of
arotid endarterectomy when there was 50% to 99%
ymptomatic carotid stenosis and a surgical risk � 6%.
he panel supported endarterectomy when the risk of
peration was �6% in the group with larger ulceration
nd 70% to 99% stenosis in selected stroke subtypes
Table 1). The panel rated the use of this procedure
nappropriate for patients with �50% or 100% ipsilateral
ymptomatic carotid stenosis. Uncertainty was noted,
owever, in those at higher risk of complications after
ndarterectomy (�6%) in all categories of symptomatic
tenosis in the 50% to 99% range with the exception of
hose who had a large ulceration of the carotid artery.
verall, the presence of atrial fibrillation or lacunar

troke syndrome had little influence on our panel’s deci-
ion to recommend carotid endarterectomy.

Carotid endarterectomy has been the subject of a prior
ppropriateness assessment. In 1988, Winslow et al16

eported that carotid endarterectomy was substantially
verused and estimated that it was used inappropriately
2% of the time. This study was published before the
vailability of the results of pivotal trials that compared
arotid endarterectomy plus medical management with

Table 4. Blo

Current systolic
blood pressure

�140/85

3 mo or 1 y A

�180 Appropriate U
160-179 Appropriate U
140-159 Appropriate A
edical management alone.17-20 Overall, these latter g
tudies have shown that operation is of some benefit for
atients with 50% to 69% symptomatic carotid stenosis,
ighly beneficial for those with 70% symptomatic carotid
tenosis or greater but without near occlusion, and not
eneficial for most patients with �50% symptomatic ca-
otid stenosis.21 In North America the benefit of endar-
erectomy for symptomatic carotid disease is thought to
utweigh the risk if perioperative complications occur in
6% to 7% of patients.
Our guidelines support the results of prior studies of

ndarterectomy17-21 but, in addition, provide new infor-
ation. Patients who are at high risk for endarterectomy

nd have high-grade symptomatic carotid stenosis (70%-
9%) and a large ulceration should be considered for
peration, as should those with atrial fibrillation. Thus,
e have provided a clear threshold for endarterectomy in

hose at high risk of operation and in those with atrial
brillation.
The panel also evaluated the role of carotid angioplasty

ecause this procedure is being performed relatively fre-
uently in practice, and we thought that it was important
o make a guideline statement about its use even though
here were only preliminary or smaller scale clinical trial
ata available for review. The panel rated the role of
arotid angioplasty as inappropriate in most cases or of
ncertain benefit. Clinical trials are underway to further
valuate the safety and efficacy of carotid angioplasty

ssure target

t blood pressure (mm Hg)

�130/80 �120/75

mo After 1 y 3 mo or 1 y

n Appropriate Inappropriate
n Appropriate Inappropriate
iate Appropriate Inappropriate

Table 5. Initial choice of antihypertensive therapy

Therapy

Diuretic Appropriate
�-Blocker Appropriate
ACE inhibitor Appropriate
ARB Appropriate
Diuretic � ACE Appropriate
Diuretic � ARB Appropriate

Calcium channel blocker Uncertain
Diuretic � calcium channel blocker Uncertain
Diuretic � �-blocker Uncertain

Abbreviations: ACE, Angiotensin-converting enzyme; ARB, an-
od pre

Targe

fter 3

ncertai
ncertai
iotensin receptor blocker.
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D. HANLEY ET AL.202
ersus carotid endarterectomy. Until results of the pend-
ng trials are available, the panel thought that the benefit
o patients from this intervention was uncertain. The
esults of a recent trial suggest a potential role for this
eveloping therapy may evolve in the foreseeable fu-

ure.22

Long-term administration of oral anticoagulation ther-
py has been considered a standard for recurrent stroke
revention in persons with atrial fibrillation who are at
igh risk of stroke recurrence.5,23-25 Our expert panel
anked the use of anticoagulation appropriate when the
leeding risk was low and uncertain when the bleeding
isk was high. In the absence of atrial fibrillation, the
anel rated the use of anticoagulation inappropriate.
verall, the degree of carotid stenosis and the presence or

bsence of an ulcerative lesion had little impact on the
anel’s final rating. Prior guidelines for recurrent stroke
revention in atrial fibrillation have not addressed the
oncomitant occurrence of various degrees of carotid
tenosis or the presence or absence of an ulcerative ca-
otid lesion. Our guideline gives a clear indication for the
se of anticoagulation in these patients. Anticoagulation

herapy is being underused for stroke prevention in atrial
brillation.10,11 The degree of carotid stenosis or the
resence or absence of a carotid ulcerative lesion should
ot deter the primary care physician from administering

his type of therapy when there are no contraindications.
Antiplatelet agent administration was judged to be

ppropriate for those patients with atrial fibrillation who
ere not on warfarin therapy. For those patients with

trial fibrillation on warfarin, the panel rated the use of

Table 6. Choice of ant

Abbreviations: ACE, Angiotensin-converting enzyme; ARB, an
ntiplatelet agents of uncertain value if there was a low �
leeding risk and inappropriate in the presence of a high
leeding risk. These ratings are consistent with prior
linical trial evidence of recurrent stroke prevention,5,26

ut add new information in that we do not believe that
ntiplatelet agents are necessary in patients with atrial
brillation who are already taking warfarin.
Evidence-based guidelines recommend the use of ei-

her aspirin (50-325 mg/day), aspirin (25 mg) plus ex-
ended-release dipyridamole (200 mg twice daily), or
lopidogrel (75 mg/day) for recurrent stroke prevention.5

ur expert panel rated any of these 3 therapies as being
ppropriate for persons with an ischemic cerebral event
hat did not occur while taking aspirin, but rated ticlopi-
ine as being inappropriate and the combination of aspi-
in plus clopidogrel as being of uncertain value. For those
ith a prior cerebral ischemic event while taking aspirin,

spirin plus extended-release dipyridamole, clopidogrel,
nd aspirin plus clopidogrel were considered appropri-
te therapies. However, aspirin alone was of uncertain
alue, and ticlopidine was rated as inappropriate.
Administration of combination antiplatelet therapy has

ecome popular in recurrent stroke prevention practice.
spirin plus extended-release dipyridamole27 has been

pproved for use by the Food and Drug Administration
or recurrent stroke prevention in persons with transient
schemic attack or prior ischemic stroke. Our guideline
rovides new information by clarifying the role of com-
ination therapy with aspirin and clopidogrel while we
wait the results of ongoing clinical trials that are testing
his therapy.

Our panel rated the target blood pressure goal of

tensive add-on therapy

in receptor blocker.
ihyper
130/80 mm Hg as appropriate after 1 year’s time, but
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120/75 mm Hg as inappropriate at this same time
oint. At 3 months after stroke, blood pressure lowering

o �140/85 mm Hg was rated as appropriate whether the
urrent systolic blood pressure was �180 mm Hg or as
ow as 140 to 159 mm Hg, but uncertain for a blood
ressure target of �130/80 mm Hg if the current systolic
lood pressure was �160 mm Hg. These guidelines re-
ect recent clinical trial evidence that lowering blood
ressures reduces the risk of stroke recurrence.28 The
erindopril Protection Against Recurrent Stroke Study
howed that a 9/4-mm Hg drop in blood pressure in
ersons with a priori ischemic or hemorrhagic stroke or

ransient ischemic attack who were treated with the ACE
nhibitor perindopril (with or without the diuretic inda-
amide) was associated with a relative risk reduction of
troke of 28% (95% confidence interval 17-38; P �

0001).29 Combination therapy with perindopril plus in-
apamide was associated with a blood pressure drop of
2/5 mm Hg and a reduction of stroke risk by 43%,
hereas single therapy with perindopril reduced blood
ressure by only 5/3 mm Hg and produced no significant
eduction in the risk of stroke. However, no trials have
pecifically addressed the optimal blood pressure target
or recurrent stroke prevention,30 and these guidelines
rovide assistance to clinicians who face this decision on
daily basis.
A broad range of classes of antihypertensive medica-

ion was rated as appropriate for initial therapy as was
ombination therapy with a diuretic and ACE inhibitor or
RB (Table 5). However, calcium channel blockers alone
r in combination with a diuretic, and a diuretic
-blocker combination were rated as uncertain. Uncer-

ainty about the use of calcium channel blockers and
-blockers in general practice may have been influenced
y the results of two recently published clinical trials.31,32

tandard guidelines, however, recommend diuretics as
n initial therapy for uncomplicated hypertension,
hereas in more complicated cases (eg, diabetics, those
ith heart failure or substantial proteinuria) the use of an
CE inhibitor or ARB is indicated. Most recently stroke
as been recognized as a specialized condition benefiting
rom the use of an ACE and diuretic.30

Finally, our panel rated a host of classes of antihy-
ertensive medication as appropriate add-on therapy

or patients who did not achieve the initially deter-
ined target blood pressure goal. These results are

ummarized in Table 6. Overall, the panel rated the
ddition of ACE inhibitors, ARBs, or �-blockers to
rst-line diuretic therapy as appropriate and the addi-

ion of calcium channel blockers and �-blockers, in
ome circumstances, as of uncertain value. Clinical trial
vidence for administration of appropriate add-on
herapy for blood pressure control in recurrent stroke
revention is lacking.30 Our guideline helps to narrow
his gap for primary care physicians. i
Conclusion

In primary care practice, adherence to stroke and car-
iovascular disease interventions may be relatively

ow.33-36 Patients, for example, may be overwhelmed by
nancial cost and multiplicities of therapies, concerned
bout side effects of medications or experiencing them,
onfused about the pathophysiologic process and ratio-
ale for interventions, and lacking motivation to be part-
ers in the prevention process. They may also develop
omplications of stroke such as depression or cognitive
mpairment that may interfere with successful interven-
ion efforts. Similarly, primary care physicians, con-
ronted by a complex recurrent stroke prevention case,

ay not be familiar with stroke pathophysiology and
ationale for recurrent prevention, may find themselves
n a situation that requires a very labor-intensive ap-
roach to management, and may not be well-trained to
ommunicate with patients to affect substantial stroke
revention. Use of multiple interventions poses a further
hallenge for the patient and treating physician.

Mechanisms that simplify therapy to its essentials and
llow for a sustained therapeutic approach may increase
ompliance and effectiveness of stroke prevention ther-
py.37 Organized stroke care is one of the mechanisms to
elp achieve this goal.10,38 Strategies to improve adher-
nce such as providing patient reminders to attend office
isits, clinic orientations, education about medications,
eveloping patient agreements for return visits, self-
onitoring, interventions that promote patient participa-

ion, multilevel interventions, and those that incorporate
omprehensive interventions may lead to improved out-
omes.39-45 Our guideline assists in this process by allow-
ng primary care physicians to focus on the complexity of
igh-risk medical conditions and concomitant stroke
echanisms that are specifically germane to recurrent

troke risk reduction, and provides a road map to ther-
py for stroke prevention in these patients. Embedded
ithin the complexity of recurrent stroke prevention is

he recognition of the need for multimodality therapy.46

A summary of our ratings or road map for the 5
ecurrent stroke preventions is listed in Table 7. Primary
are physicians may use this guideline to assist them in
outine and more complex decision making for recurrent
troke prevention. A next step would be to implement the
uideline in primary care practice to determine how this
onsensus-based road map performs and to assess pa-
ient outcomes.

Study Limitations

A limitation of any consensus process is the extrapola-
ion beyond known evidence. Although clinical trials
ave examined the risks and benefits of carotid endarter-
ctomy in subgroups on the basis of angiographic find-

ngs, little evidence exists for the efficacy of the procedure
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or patients with atrial fibrillation, and no trial had ade-
uate power to examine the combination of factors and

Table 7. Summary of appropriate ratings for carotid reva
management of blood pressu

Intervention Ind

Carotid endarterectomy for
ipsilateral stenosis

50%-99% and surgi

�50% or 100%

70%-99% with larg
risk � 6%*

50%-69% and no u
or 70%-99% and
surgical risk � 6%

Carotid angioplasty for
ipsilateral stenosis

�50, 100%, 50%-6
surgical risk � 6%

70%-99% and surgi

Warfarin Atrial fibrillation an

Atrial fibrillation an

Antiplatelet therapy: Not previously on antiplatelet age
Aspirin
Aspirin plus extended-

release dipyridamole
Clopidogrel
Aspirin plus clopidogrel
Ticlopidine

Antiplatelet therapy: Prior cerebral ischemic event whi
Aspirin
Aspirin plus extended-

release dipyridamole
Clopidogrel
Aspirin plus clopidogrel
Ticlopidine

Initial choice of antihypertensive therapy
Diurectics
�-Blocker
ACE
ARB
Diurectic plus ACE or ARB
Calcium channel blocker

alone or with diurectic
Diurectic plus �-blocker

Abbreviations: ACE, Angiotensin-converting enzyme; ARB, ang
andomized clinical trials with design deficiencies for stroke-preven
eports.

*Uncertain if atrial fibrillation or lacunar syndrome.
†Inappropriate if atrial fibrillation or lacunar syndrome.
‡MATCH trial results pending.
tenosis determined by conventional cerebral angiogra- u
hy in conjunction with atrial fibrillation or lacunar syn-
rome. Similarly, there is a paucity of data to guide the

ization, antiplatelet therapy, anticoagulation therapy, and
recurrent stroke prevention

Appropriateness
Evidence

basis

k � 6% Appropriate I

Inappropriate I

and surgical Appropriate II

ulcer any size,†
small ulcer and

Uncertain II

70%-99% and Inappropriate II

k � 6% Uncertain II

bleeding risk Appropriate I

bleeding risk Uncertain III

Appropriate I
Appropriate I

Appropriate I
Uncertain II‡
Inappropriate III

aspirin
Uncertain III
Appropriate III

Appropriate III
Appropriate III
Inappropriate III

Appropriate I
Appropriate I
Appropriate I
Appropriate I
Appropriate I
Uncertain I

Uncertain III

n receptor blocker; I, well-designed randomized controlled trial; II,
tcomes; III, epidemiologic analysis, case series, and other clinical
scular
re for

ication

cal ris

e ulcer

lcer or
no or

9%, or

cal ris

d low

d high

nt

le on

iotensi
tion ou
se of various types of medical therapy (e.g., antithrom-
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otic agents, blood pressure–lowering agents) on the
asis of the extent of carotid stenosis. The expert panel
ad evidence for the individual clinical factors and used

ts judgment to assess the appropriateness when patients
resented with combinations of those factors. Any guide-

ine that uses a consensus process can be subject to
eviewer bias. This can exist because of the lack of pro-
pective data, lack of depth of reviewer experience, or an
nrepresentative sampling of experts to staff a panel. By
tarting with an evidence-based review, and selecting a
eographically and clinically diverse group of stroke
xperts, we have made every effort to avoid bias. We
cknowledge that neither broad clinical experience nor
he extrapolation of randomized controlled clinical trial
nformation from a narrowly defined group of patients to

more liberally defined group provides a guarantee
bout the correctness of any opinion.
The RAND Method has been shown to have both reli-

bility and validity, and guidelines using the approach have
trongly reflected the underlying evidence when it was
vailable.16,47-49 Finally, we were not able to directly assess
atient preferences. However, during the course of discus-
ion at the panel’s face-to-face meeting, patient preference
as mentioned as an important factor when making appro-
riateness decisions for all interventions.

Appendix I

Definitions of Key Terms

Mild stroke: No symptoms or symptoms that might
nclude slight disability. Patient is still able to perform
aily activities without assistance or able to look after
wn affairs without assistance (on the basis of Rankin
core of 0, 1, or 2). See Appendix II for reference and
ankin score description.
Lacunar syndrome in the carotid or anterior circula-

ion: Evidence of a typical lacunar syndrome (no cortical
nvolvement). See Appendix II for detailed TOAST crite-
ia.

Large vessel syndrome in the carotid or anterior circu-
ation: Evidence of a typical cortical syndrome. See Ap-
endix II for detailed TOAST criteria.
Risk � 6%: A perioperative risk of stroke or death less

han or equal to 6% during the 30-day postoperative
eriod. Perioperative risk includes a combination of pa-

ient, physician, and hospital risk factors.
Risk � 6%: A perioperative risk of stroke or death

reater than 6% based during the 30-day postoperative
eriod. Perioperative risk includes a combination of pa-

ient, physician, and hospital risk factors.
High bleeding risk: Recent gastrointestinal bleeding or

atient at high risk for falls (e.g., prior frequent falls or
ifficulty with balance or gait).
Low bleeding risk: No recent gastrointestinal bleeding.
atient is not at high risk for falls.
Degree of stenosis:
• Ipsi � 50%: Carotid artery stenosis as determined by

ngiography.
• Ipsi 50% to 69%: Carotid artery stenosis as deter-
ined by angiography.
• Ipsi 70% to 99%: Carotid artery stenosis as deter-
ined by angiography.
• Ipsi 100%: Carotid artery stenosis as determined by

ngiography.
No or small ulceration: Lesions less than 10 mm2 mea-

ured by angiography, where the measure is the product
f the depth and length of the ulcer. Assume that the
easurement is on the basis of the angiographic view of

he ulceration at its largest point.
Large ulcerative lesion: Lesions 10 mm2 or larger mea-

ured by angiography, where the measure is the product
f the depth and length of the ulcer. Assume that the
easurement is on the basis of the angiographic view of

he ulceration at its largest point.
Cognitive impairment: impairment in memory, lan-

uage, executive function, or visuospatial function caus-
ng difficulties with shopping, writing checks, balancing

checkbook, or other similar activity.

Appendix II

Rankin Score Description

• 0 � No symptoms at all
• 1 � No significant disability despite symptoms; able

o carry out all usual duties and activities
• 2 � Slight disability; unable to carry out all previous

ctivities, but able to look after own affairs without
ssistance
• 3 � Moderate disability; requiring some help, but

ble to walk without assistance
• 4 � Moderately severe disability; unable to walk
ithout assistance and unable to attend to own bodily

eeds without assistance
• 5 � Severe disability; bedridden, incontinent, and

equiring constant nursing care and attention
• 6 � Dead
Reference: Rankin J. Cerebral vascular accidents

n patients over the age of 60. Scott Med J 1957;2:200-
15.

TOAST Criteria for Lacunar Syndrome

Lacunar or Deep Hemispheric Syndrome (no cortical
nvolvement):

Pure motor hemiparesis
Pure sensory stroke
Ataxic hemiparesis
Dysarthria–clumsy hand

Hemichorea/ballism
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TOAST Criteria for Large Vessel Syndrome

Major or Minor Hemispheral Syndrome
Aphasia with hemiparesis, hemisensory loss, and/or

homonymous hemianopia
Nondominant hemispheral syndrome with hemipa-

resis, hemisensory loss, and/or homonymous
hemianopia

Anterior cerebral artery syndrome (cortical)
Broca aphasia without hemiparesis
Conduction aphasia without hemiparesis
Wernicke aphasia without other signs
Aphasia with vanishing hemiparesis/mild motor

signs
Isolated homonymous hemianopia
Homonymous hemianopia with associated behavior

signs
Pure nondominant behavior signs

Reference: NIH-sponsored Trial of Organon 10172 in
cute Stroke Treatment (TOAST) study.
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