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Introduction  We review our choices for the “top 
10” studies published from 2009 to 2011 that 
influence our clinical management of patients 
with stroke and threatened stroke (TABLE 1).1‑11 
Part I summarized 4 clinical trials concerned 
with management of acute stroke plus the first 
randomized trial assessing value of percutane-
ous closure of a patent foramen ovale (PFO) for 
stroke prevention.12 Here we consider 3 recent 
trials of antithrombotic drugs to prevent stroke 
in patients with atrial fibrillation (AF) and 2 new 
trials comparing carotid artery stenting with 
endarterectomy.

By way of disclosure, one of us (RGH) served 
on the stroke advisory and operations commit-
tees of the AVERROES trial (Apixaban versus 
Acetylsalicylic Acid to Prevent Strokes)8 and of 
the ACTIVE A trial (Atrial Fibrillation Clopidogrel 
Trial With Irbesartan for Prevention of Vascu-
lar Events).7

6. Novel oral direct thrombin inhibitor dabigatran is as 
good or better than warfarin for stroke prevention in 
patients with atrial fibrillation  Vitamin K antag-
onists, such as warfarin, have been the standard 
oral anticoagulants for more than 50 years, but 
the need for anticoagulation monitoring, frequent 
dosage adjustments, multiple drug interactions, 
and a  relatively narrow therapeutic window 
have spurred the development of new oral anti- 
coagulants that work by different mechanisms.13 
In the RE‑LY trial (Randomized Evaluation of 
Long‑term Anticoagulant Therapy), 18,113 AF 
patients with at least 1 additional stroke risk fac-
tor were randomly assigned to dabigatran 110 mg 
twice daily, dabigatran 150 mg twice daily, or 
adjusted‑dose warfarin (target international nor-
malized ratio [INR] 2–3) and followed for a mean 
of 2 years.6 The 2 dabigatran dosages were admin-
istered double‑blind, with warfarin given open‑ 

-label. The trial was carried out at 951 sites in 44 
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Abstract

Five studies published between 2009 and 2011 are reviewed that importantly inform stroke preven-
tion for patients with atrial fibrillation (AF) or with cervical carotid artery stenosis. Two large, phase III 
randomized trials tested novel oral anticoagulants for stroke prevention in patients with AF: the direct 
thrombin inhibitor dabigatran 150 mg twice daily was superior to adjusted‑dose warfarin (RE‑LY trial) 
and the direct factor Xa inhibitor apixaban was far superior to aspirin in patients deemed unsuitable 
for warfarin (AVERROES trial). For both novel anticoagulants, major bleeding rates were similar to 
the comparator treatment. Clopidogrel plus aspirin was more efficacious than aspirin alone for preven-
tion of stroke in patients with AF deemed unsuitable for warfarin, but major bleeding was significantly 
increased with dual antiplatelet therapy (ACTIVE A trial). Two large randomized trials (CREST, ICSS) 
provide the best available data on the short‑term risks of carotid artery stenting vs. endarterectomy. 
In both trials, periprocedural stroke was more frequent with stenting than with endarterectomy, but 
the increased risk was largely confined to patients >70 years old. For younger patients, periprocedural 
risks were comparable with stenting or endarterectomy, but long‑term outcomes are required to assess 
the relative merits of the two procedures.
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Should dabigatran replace adjusted‑dose war-
farin for antithrombotic prophylaxis for pa-
tients with AF? This complex issue has several 
caveats.15,16

Dabigatran has important drug interactions 
with P‑glycoprotein inhibitors such as verapam-
il, amiodarone, and quinidine, and the clinical im-
portance of drug interactions is often not fully ev-
ident in selected participants in randomized trials. 
There is currently no accepted method to emer-
gently reverse the anticoagulant effects of dabig-
atran in case of serious hemorrhage, although it 
has a relatively short half‑life (averaging 12 hours) 
and can be partially removed by hemodialysis. It 
has been estimated that the effects of warfarin 
and dabigatran on preventing stroke in AF are 
about equal when the time in therapeutic range 
for warfarin is >70%,17 but this level of warfarin 
anticoagulation control is infrequently achieved 
in clinical practice. From one editorialist: “... pa-
tients already taking warfarin with excellent INR 
control have little to gain by switching to dabiga-
tran. In contrast, many other patients who have 
AF and at least one other risk factor for stroke 

countries between 2005 and 2009. Average par-
ticipant age was 71 years, 64% were men, half had 
previously used warfarin, 20% had prior stroke/
transient ischemic attack (TIA), and 20% took as-
pirin (<100 mg daily) during the course of the tri-
al. The time‑in‑therapeutic range for warfarin as-
signed patients averaged 64%.6,14

Dabigatran 150 mg twice daily was superi-
or to adjusted‑dose warfarin for the outcomes 
of all stroke or systemic embolism, of all stroke, 
and of all‑cause mortality, and was associated 
with a similar risk of major hemorrhage (TABLE 2). 
Dabigatran 110 mg twice daily was associated 
with trends toward lower rates for these events 
compared with warfarin (not statistically differ-
ent), but with a significantly lower rate of major 
hemorrhage (TABLE 2). Intracranial hemorrhage, 
the most feared complication of anticoagulation 
of elderly patients, was substantially and signifi-
cantly lower with both dabigatran dosages. No se-
rious hepatotoxicity was reported, but dyspepsia 
was twice as frequent in those assigned to dab-
igatran (TABLE 2).

Table 1  The top 10 stroke studies of 2009–2011

1. Pooled analysis of 8 randomized trials shows substantial benefit of i.v. tPA given 3 to 4.5 hours after stroke onset.1

2. Blood pressure lowering with candesartan may be harmful within the first days after acute stroke (SCAST).2

3. Thigh‑length graduated compression stockings do not reduce venous thromboembolism in patients with acute stroke (CLOTS 1).3

4. Endovascular coiling is as good as neurosurgical clipping in the long‑term for small, ruptured intracranial aneurysms (ISAT).4

5. Percutaneous occlusion of a PFO does not add to medical therapy in young cryptogenic stroke patients. (CLOSURE I).5

6. Novel oral direct thrombin inhibitor dabigatran is as good or better than warfarin for stroke prevention in patients with AF (RE‑LY).6

7. Clopidogrel plus aspirin is superior to aspirin alone for preventing stroke, but with increased bleeding, in AF patients deemed unsuitable for 
warfarin (ACTIVE A)7

8. Novel oral direct factor Xa inhibitor, apixaban, is superior to aspirin for AF patients deemed unsuitable for warfarin (AVERROES).8

9. Complication rates of carotid stenting and carotid endarterectomy are equal (CREST).9

10. Carotid stenting has a higher complication rate than carotid endarterectomy (ICSS and pooled analysis of 3 European trials).10,11

Abbreviations: AF – atrial fibrillation, i.v. tPA – intravenous tissue plasminogen activator, PFO – patent foramen ovale

Table 2  Main results of the RE‑LY trial: dabigatran vs. warfarin in atrial fibrillation patients6,14

  Dabigatran 110 mg 
twice daily 
n = 6015

Dabigatran 150 mg 
twice daily 
n = 6076

Warfarin 
n = 6022

stroke or non‑CNS embolisma, %/y 1.5d 1.1c 1.7

strokeb, %/y (n) 1.4d (171) 1.0c (122) 1.6 (185)

myocardial infarct, %/y 0.8 0.8 0.6

major hemorrhage, %/y 2.9c 3.3 3.6

intracranial hemorrhageb, %/y 0.2c 0.3c 0.7

all death, %/y 3.8 3.6e 4.1

dyspepsia, % 12c 11c 6

a  the prespecified primary outcome 
b  stroke included ischemic strokes and primary intracerebral hemorrhages; intracranial hemorrhages included primary 
intracerebral hemorrhages, subdural hematomas, and subarachnoid hemorrhages 
c  P <0.01 compared with warfarin 
d  P <0.01 comparing the two dabigatran dosages 
e  P = 0.05 vs. warfarin

Abbreviations: CNS – central nervous system
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In the companion ACTIVE W trial, combina-
tion antiplatelet therapy was substantially less 
efficacious than adjusted‑dose warfarin in pa-
tients eligible for anticoagulation.20 In summary, 
ACTIVE A demonstrated that combination anti-
platelet therapy traded a reduction in all stroke 
for a similar absolute increase in major (most-
ly gastrointestinal) hemorrhage. The use of dual 
antiplatelet therapy for AF patients who cannot 
take warfarin but who are not at high bleeding 
risk has been approved by the European Medi-
cines Agency, but it has not yet been considered 
by the European Stroke Organisation. Gastro-
protective therapy with a proton‑pump inhibitor 
(e.g., pantoprazol among many others) is recom-
mended for patients taking antiplatelet therapy 
who are at special risk for upper gastrointesti-
nal bleeding, including those receiving dual anti- 
platelet therapy.21

8. Novel oral direct factor Xa inhibitor, apixaban, is 
superior to aspirin for stroke prevention in patients 
with atrial fibrillation deemed unsuitable for warfarin  
For the millions of AF patients who cannot or will 
not take adjusted‑dose oral vitamin K antagonists 
for stroke prevention, there has been an unmet 
need for well‑tolerated, easy‑to‑administer, and 
safe antithrombotic prophylaxis that is more effi-
cacious than aspirin for stroke prevention. While 
ACTIVE A demonstrated the combination of clopi-
dogrel plus aspirin to be superior to aspirin alone, 
the increased bleeding associated with dual anti- 
platelet therapy lessens enthusiasm for combi-
nation antiplatelet therapy.7

Apixaban, a novel oral selective, reversible, di-
rect factor Xa inhibitor, was compared with as-
pirin in the phase III randomized AVERROES 
trial involving 5999 AF patients with at least 1 
additional stroke risk factor and who were not 
deemed candidates for warfarin (40% had pre-
viously received a vitamin K antagonist).8 Par-
ticipants were assigned double‑blind to apixa-
ban 5 mg twice daily (2.5 mg twice daily in se-
lected patients) vs. once daily aspirin (permitted 
dose range 81–325 mg daily) at 522 international 
sites between 2007 and 2010. Salient exclusion 
criteria were recent serious bleeding, active pep-
tic ulcer disease, and severe renal insufficiency 

could benefit from dabigatran.”18 A recent Amer-
ican Heart Association/American College of Car-
diology practice guideline endorsed dabigatran 
as an alternative to warfarin for AF patients.19 
Dabigatran has been approved by the Europe-
an Medicines Agency for prevention of stroke in 
AF patients.

7. Clopidogrel plus aspirin is superior to aspirin alone 
for preventing stroke, but with increased bleeding, in 
atrial fibrillation patients deemed unsuitable for war-
farin  In AF patients deemed unsuitable for war-
farin, the ACTIVE A investigators compared clopi-
dogrel 75 mg daily plus aspirin (75–100 mg daily) 
with aspirin alone in a double‑blinded random-
ized trials involving 7554 patients with at least 
1 additional stroke risk factor entered from 561 
centers in 33 countries (33% of participants were 
from Eastern Europe) between 2003 and 2008.7 
Reasons participants were deemed unsuitable for 
warfarin were an unacceptable bleeding risk if anti- 
coagulated (e.g., predisposition to falling with 
head trauma, regular use of nonsteriodal anti‑ 

-inflammatory drugs, uncontrolled hypertension, 
prior serious bleeding with warfarin) (23%), pa-
tient preference (26%), and physician recommen-
dation based on the estimated balance of bene-
fit/risk (inability to comply with INR monitor-
ing, falling risk, alcohol habituation) (50%). Pa-
tients with high bleeding risk were excluded: ac-
tive peptic ulcer disease within 6 months, prior 
intracranial hemorrhage, thrombocytopenia, on-
going alcohol abuse. Mean participant age was 71 
years, 58% were men, 13% had prior stroke/TIA, 
and the average follow‑up was 3.6 years.

All stroke (ischemic and hemorrhagic) was re-
duced by 28% (P <0.001) by dual antiplatelet ther-
apy, but major hemorrhage was increased by 57% 
(P <0.001) (TABLE 3). Considering absolute rates, 
a 0.9% per reduction in all stroke (and 0.5% per 
year reduction in disabling/fatal stroke) was off-
set by a 0.7% increase in major hemorrhage. For 
the 992 participants with prior stroke/TIA (i.e., 
the highest risk for stroke), the stroke rate was 
6.3%/y on aspirin and 4.5%/y on dual antiplate-
let therapy (relative risk reduction 28%, P = 0.05, 
number‑needed‑to‑treat for 1 year with dual anti-
platelet therapy to prevent 1 stroke of 55).

Table 3  Main results of the ACTIVE A: clopidogrel plus aspirin vs. aspirin in atrial fibrillation patients7

Aspirin, %/y 
n = 3782

Aspirin + clopidogrel, %/y 
n = 3722

Relative risk reduction 
(95% CI) 

P

total stroke (n) 3.3 (408) 2.4 (296) 28% (17,38) <0.001

all disabling/fatal stroke 2.1 1.6 26% 0.001

all intracranial hemorrhagea 0.2 0.4 –87% 0.006

major bleeding excluding intracerebral hemorrhagea 1.1 1.8 –57% 0.001

stroke or major hemorrhage 4.4 4.2 – NS

all death 6.6 6.4 – NS

a  intracranial hemorrhages included intracerebral hemorrhages, subdural hematomas, and subarachnoid hemorrhages; intracerebral hemorrhages 
were also counted as strokes; subdural hematomas were counted as major bleeds, but not double‑counted as strokes

Abbreviations: NS – nonsignificant
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CREST trial (Carotid Revascularization Endart-
erectomy versus Stenting Trial) compared carotid 
endarterectomy with carotid angioplasty/stent-
ing in 2502 randomized patients from 108 US 
and 9 Canadian sites between 2000 and 2009.9 
The primary outcome was the composite of isch-
emic stroke, myocardial infarction, and all deaths 
within 30 days plus ipsilateral ischemic strokes 
up to 4 years post‑procedure (the mean follow‑up 
was 2.5 years). About half of participants (53%) 
had symptomatic carotid artery stenosis ≥50%, 
with the remainder asymptomatic stenosis ≥60%; 
overall, 86% of participants had ≥70% stenosis. 
A single type of stent and embolic protection de-
vice was used (RX‑ACCULINK and RX‑ACCUNET, 
Abbott Vascular Solutions), and cerebral protec-
tion devices were employed in nearly all partic-
ipants (96%). Carotid endarterectomy was per-
formed under general anesthesia in 90% of pa-
tients, and intraoperative shunts were used in 
57%. There was a rigorous “lead‑in” phase to docu-
ment the proficiency of those performing the pro-
cedures. The mean participant age was 69 years, 
65% were men, 30% had diabetes mellitus, 26% 
were current tobacco smokers, and the average 
blood pressure at entry was 141/74 mmHg.

The results of the CREST showed higher risk 
of perioperative myocardial infarction with en-
darterectomy and a higher risk of perioperative 
stroke with carotid stenting (TABLE 5). Of note, 
many of the myocardial infarctions were clinical-
ly silent, with the diagnosis based on electrocar-
diogram and troponin enzyme changes, where-
as all strokes were clinically manifest. The ipsi-
lateral stroke rate was low after the first 30 days 
with both treatments. Considering all strokes 
and death at 4 years, endarterectomy was su-
perior (TABLE 5). There was no significant inter
action of treatment effects with sex or symp-
tom status, but there was a statistically signifi-
cant interaction (P = 0.02) with age on the pri-
mary outcome: patients under age 70 tended to 
do better with stenting, and those over age 70 
with endarterectomy.9

The CREST investigators concluded that the risk 
of the primary outcome composite did not differ 
significantly between the two interventions,9 but, 
in our view, given the wide CI around the hazard 

(about 25% of apixaban is excreted by the kid-
neys). Mean participant age was 70 years, 59% 
were men, 14% had prior stroke/TIA, and 9% in 
both treatment arms took additional non‑study 
aspirin during follow‑up. The trial was terminat-
ed at interim analysis after a mean follow‑up of 
1.1 years because of greater‑than‑anticipated ef-
ficacy of apixaban.8

Strokes (including ischemic and hemorrhagic) 
were sharply reduced by apixaban over aspirin 
(hazard ratio 0.46, 95% confidence interval [CI] 
0.33 to 0.65, P <0.001) with an absolute decrease 
1.8% per year. Major bleeding was not signifi-
cantly increased in those assigned apixaban (44 
(1.4% per year) with apixaban vs. 39 (1.2% per 
year) with aspirin, hazard ratio 1.13, 95% CI 0.74 
to 1.75) (TABLE 4). Permanent discontinuation of 
medication was less frequent in those assigned 
apixaban vs. aspirin (P = 0.03). There were 11 in-
tracranial hemorrhages with apixaban vs. 13 with 
aspirin.8

The strikingly positive results of the AVERROES 
trial should be considered in perspective. While 
there was no appreciable increase in major 
hemorrhage seen with apixaban over aspirin 
in the AVERROES trial, the CI around hazard 
ratio is relatively wide. Drug interactions with 
apixaban, particularly with those metabolized 
through the CYP450 system, have not been fully 
elucidated. Additional caveats that apply to any 
of the novel oral anticoagulants have been de-
scribed.22 Apixaban has yet not been approved by 
major regulatory agencies for AF patients. The on-
going companion ARISTOTLE trial (Apixaban 
for Reduction In Stroke and Other Thromboem-
boLic Events in Atrial Fibrillation) is comparing 
apixaban with adjusted‑dose warfarin, with re-
sults anticipated in late 2011, and should con-
tribute to a fuller picture of the role of apixaban 
in AF patients.23 Preliminary results of a large 
randomized trial comparing another direct fac-
tor Xa inhibitor, rivaroxaban, with warfarin in AF 
patients reported comparable stroke rates with 
the two therapies.24

9 and 10. Complication rates of carotid stenting vs. ca-
rotid endarterectomy from 2 large randomized trials  
The U.S. National Institutes of Health‑sponsored 

Table 4  Main results of the AVERROES: apixaban vs. aspirin in atrial fibrillation patients8

Apixaban, %/y 
n = 2808

Aspirin, %/y 
n = 2791

Hazard ratio P

all first stroke (n)
  ischemic strokes (n)

1.5 (49)
1.1 (35)

3.3 (105)
3.0 (93)

0.46
0.37

<0.001
<0.001

intracranial hemorrhagea 0.4 0.4 0.85 NS

major extracranial bleeding 1.1 0.9 1.23 NS

all major hemorrhageb 1.4 1.2 1.13 NS

all death 3.5 4.4 0.79 NS

a  includes intracerebral bleeds, subdural hematomas, and subarachnoid bleeds 
b  Includes all first intracranial and major extracranial hemorrhages

Abbreviations: see TABLE 3
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blood pressure was 146/78 mmHg at entry. Sev-
eral different types of stents and cerebral protec-
tion devices (the latter was used in 72% of cas-
es) were employed. Centers were classified as ex-
perienced or supervised, depending on whether 
the investigator had previously placed >50 stents 
and/or performed >50 endarterectomies; 12% of 
participants were entered at centers designated 
as supervised, but outcomes were similar to those 
at centers designated as experienced.

Nondisabling stroke was the major difference 
in these 120‑day results: 3% higher with stenting 
(P <0.001) (TABLE 6). In a substudy involving about 
15% of participants, there was a large imbalance 
in new magnetic resonance imaging diffusion‑ 

-positive abnormalities indicative of acute brain 
ischemia assessed 1 day after the procedures: 50% 
of 124 patients undergoing stenting vs. 17% of 
104 patients undergoing endarterectomy (and not 
different for patients in whom cerebral protec-
tion devices were employed).26 The 120‑day stroke 
rates in the ICSS were higher in both treatment 
arms compared with the CREST, at least in part 
due to the symptomatic status of all ICSS partic-
ipants, recognized to be associated with higher 
perioperative stroke rates.9 The rate of perioper-
ative myocardial infarction in the ICSS was only 
about 20% of the rate observed in the CREST 

ratio for the primary outcome, the study was un-
derpowered to assess whether the procedures are 
equivalent within a clinically meaningful range 
(i.e., stenting could be 19% better or 51% worse 
than endarterectomy). The accompanying edi-
torial concluded that “until more data are avail-
able, endarterectomy remains the preferred treat-
ment for most patients with symptomatic carot-
id stenosis; treatment for asymptomatic stenosis 
remains controversial. However, given the lack of 
significant difference in the rate of long‑term out-
comes, the individualization of treatment choic-
es is appropriate.”25

ICSS (International Carotid Stenting Study) 
was an international (50 sites in Europe, Australia, 
New Zealand, and Canada) randomized trial con-
ducted between 2001 and 2009, which also com-
pared carotid stenting with endarterectomy.10 All 
participants had symptoms within 1  year (almost 
all were within 6 months) referable to a carotid 
with >50% stenosis (90% of had ≥70% stenosis). 
The primary outcome was disabling/fatal stroke 
(any arterial territory) during long‑term follow-
up, which was not reported pending additional 
observation, and only 120‑day interim results 
were provided. The mean participant age was 70 
years old, 71% were men, 22% had diabetes melli-
tus, 23% were current tobacco smokers, and mean 

Table 5  Main results of the CREST: carotid stenting vs. endarterectomy9

Stenting, % 
n = 1262

Endarterectomy, % 
n = 1240

Hazard ratio 
(95% CI)

P

primary outcomea 7.2 6.8 1.11 (0.81–1.51) –

perioperative events
  	 ischemic stroke, myocardial infarct, or all‑cause death
   all ischemic stroke
  	 major stroke
  	 myocardial infarctb

5.2
4.1
0.9
1.1

4.5
2.3
0.6
2.3

– 
– 
–
–

NS
0.01
NS
0.03

ipsilateral ischemic stroke between 30 days and 4 years 2.0 2.4 – NS

stroke or death by 4 years 6.4 4.7 1.5 0.03

a  composite of ischemic stroke, myocardial infarction and all deaths within 30 days plus ipsilateral ischemic strokes up to four years post‑procedure; 
mean follow‑up was 2.5 years 
b  includes “silent” myocardial infarctions: troponin elevations and electrocardiogram changes, without symptoms

Abbreviations: CI – confidence interval, others – see TABLE 3

Table 6  Main results of the ICSS: 120‑day outcomes with carotid stenting vs. endarterectomy10

Stenting 
n = 853

Endarterectomy 
n = 857

P

stroke, death, or perioperative 
myocardial infarct, n (%)

72 (8.5) 44 (5.2) 0.006

disabling stroke or death 34 (4.0) 27 (3.2) NS

any stroke, n (%) 65 (7.7) 35 (4.1) 0.02

disabling/fatal stroke, n (%) 26 (3.0) 22 (2.6) NS

nondisabling stroke, n (%) 39 (4.6) 14 (1.6) <0.001

all deaths, n (%) 19 (2.2) 7 (0.8) 0.02

perioperative myocardial infarct, n (%) 3 (0.4) 4 (0.5) NS

cranial nerve palsy, n (%) 1 (0.1) 45 (5.3) <0.001

Abbreviations: see TABLE 3
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“stenting for symptomatic carotid stenosis should 
be avoided in older patients (age ≥70 years), but 
might be as safe as endarterectomy in younger 
patients.”11 Updated recommendations regard-
ing indications for carotid stenting vs. endarterec-
tomy from the European Stroke Organisation28 
or other major national guidelines are not avail-
able since publication of these informative recent 
studies. Longer‑term outcomes from these recent 
trials, especially the durability of stenting, are 
awaited. Of note, a randomized trial of stenting 
of symptomatic intracranial stenosis was recent-
ly stopped due to an unacceptably high peripro-
cedural stroke rate.29
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(explained by inclusion of “silent” myocardial in-
farcts in the CREST). No subgroups were identi-
fied that had better results with stenting (includ-
ing the absence of an age interaction). The ICSS in-
vestigators concluded that “our results are applica-
ble to the current practice of carotid stenting” and 
that, pending long‑term follow‑up results, “carot-
id endarterectomy should remain the treatment 
of choice for patients with symptomatic carotid 
stenosis who are suitable for surgery.”10

The Carotid Stenting Trialists’ Collaboration 
pooled individual participant data from 3 Eu-
ropean randomized trials of stenting vs. endar-
terectomy of symptomatic patients: EVA-3S 
(Endarterectomy Versus Angioplasty in Pa-
tients with Symptomatic Severe Carotid Steno-
sis), SPACE (Stent-supported Percutaneous An-
gioplasty of the Carotid artery versus Endarte-
rectomy), and the recent ICSS.11 The two earli-
er trials had been criticized by some for lack of 
experience of those performing stenting (EVA 
3S) and nonuse of cerebral protection devices 
(SPACE). Short‑term results for 3433 random-
ized patients were generally consistent between 
all 3 trials (and also with the CREST) (FIGURE)27 
Considering any stroke or death, the 120‑day risk 
was significantly lower with endarterectomy (6%) 
than with stenting (9%) (P = 0.001), but there was 
a statistically significant interaction with age re-
garding this outcome composite: the addition-
al risk seen with stenting was confined to those 
≥70 years old. The investigators concluded that 

CAS n/N CEA n/N RR (95% Cl)

all-cause death

EVA-3S 2/260 3/257 0.66 (0.11–3.91)

SPACE 6/591 3/567 1.92 (0.48–7.64)

ICSS 11/828 4/821 2.73 (0.87–8.53)

CREST 9/1262 4/1240 2.21 (0.68–7.16)

overall effect: P = 0.04 (heterogeneity: P = 0.61, I2 = 0%) 1.96 (1.04–3.72)

any stroke or death

EVA-3S 25/260 10/257 2.47 91.21–5.04)

SPACE 44/591 35/567 1.21 (0.79–1.85)

ICSS 61/828 28/821 2.16 (1.40

CREST 55/1262 29/1240 1.86 (1.20–2.90)

overall effect: P <0.0001 (heterogeneity: P = 0.19, I2 = 37.1%) 1.78 (1.40–2.25)

1.0 2.0 5.0 100.50.2

CEA worse CAS worse

0.1

Figure  Individual and pooled relative risks of death and combined stroke and death within 30 days of randomization in 4 randomized trials (see text 
for description of the trials)27 
Abbreviations: CAS – carotid artery stenting, CEA – carotid endarterectomy, RR – relative risk, n – number of events, N – number of patients, others – 
see TABLE 5
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Streszczenie

Przedstawiono 5 badań klinicznych opublikowanych w  latach 2009–2011, które znacząco poszerzyły 
wiedzę o  zapobieganiu udarowi mózgu u chorych z migotaniem przedsionków lub zwężeniem tętnicy 
szyjnej wewnętrznej. W 2 dużych badaniach III fazy z randomizacją oceniano nowe doustne antykoagulanty 
w prewencji udaru u chorych z migotaniem przedsionków: bezpośredni inhibitor trombiny dabigatran 
w dawce 150 mg 2 × dz. okazał się skuteczniejszy niż warfaryna w dawce dostosowywanej (badanie 
RE‑LY), a bezpośredni inhibitor czynnika Xa apiksaban był znacznie lepszy niż kwas acetylosalicylowy 
(acetylsalicylic acid – ASA) u chorych niekwalifikujących się do leczenia warfaryną (badanie AVERROES). 
W przypadku obu nowych antykoagulantów częstość poważnych krwawień była podobna jak w grupie 
kontrolnej. Klopidogrel w połączeniu z ASA był skuteczniejszy niż sam ASA w prewencji udaru u chorych 
z migotaniem przedsionków niemogących przyjmować warfaryny, ale częstość poważnych krwawień 
była znamiennie większa w grupie otrzymującej podwójne leczenie przeciwpłytkowe (badanie ACTIVE A). 
Dwa duże badania z randomizacją (CREST, ICSS) stały się źródłem najlepszych obecnie danych na temat 
krótkoterminowego rokowania po zabiegu stentowania tętnicy szyjnej w porównaniu do endarterektomii. 
W obu badaniach okołozabiegowy udar mózgu występował częściej po stentowaniu niż po endarterektomii, 
ale zwiększenie ryzyka było w dużym stopniu ograniczone do chorych >70. rż. U chorych młodszych 
ryzyko okołozabiegowe było podobne w odniesieniu do obu procedur; do ustalenia, która daje większe 
korzyści, potrzeba danych o wynikach odległych.
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