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What should best medical therapy be 
for patients having CEA?

Should it include clopidogrel?

Timothy M. Sullivan
Editor-in-Chief, Annals of Vascular Surgery

                                 CEO, 
Livingston, MT

Disclosures: 

Jesse Manunga, MD

Akila Pai, MD CARESS 2005
Symptomatic carotid stenosis

DAPT reduced  embolization by 
73% compared with monoRx 
(ASA), as measured by TCD

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.
Downloaded from nejm.org on November 13, 2024. For personal use only. 

 No other uses without permission. Copyright © 1991 Massachusetts Medical Society. All rights reserved.

Post-hoc analysis suggested that patients
on higher doses of ASA had better outcomes

Outcomes Related to Antiplatelet or
Anticoagulation Use in Patients Undergoing
Carotid Endarterectomy

Andrew Rosenbaum, Adnan Z. Rizvi, Peter B. Alden, Alexander S. Tretinyak, John N. Graber,
Jo Anne Goldman, and Timothy M. Sullivan, Minneapolis, Minnesota

Background: The number of cases involving patients undergoing vascular procedures who are
prescribed clopidogrel or warfarin as treatment options continues to rise. Our aim was to
examine outcomes related to antiplatelet or anticoagulation therapy in patients undergoing
carotid endarterectomy (CEA).
Methods: A retrospective review of 260 consecutive patients undergoing CEA. Data including
patient demographics, operative details, perioperative use of aspirin (ASA), clopidogrel, or
warfarin, and early and/or late outcome(s) were collected. Endpoints included postoperative
morbidity and/or mortality rate(s) and bleeding complications.
Results: The study included 152 men and 108 women (mean age ¼ 69.3 years), with a mean
follow-up of 406 days. In all, 46% of endarterectomies were for a symptomatic disease. The
technique of eversion endarterectomy was applied in 126 (48.5%), Dacron-patch in 112
(43.1%), and bovine pericardial-patch in 14 (5.4%) of the cases. Among the patients, 171
were taking ASA, 50 were taking clopidogrel ± ASA, and 10 were taking warfarin (mean INR ¼
1.62; range, 1.2-2.1); the remaining 29 were not on any antiplatelet therapy. All patients who
were on warfarin therapy underwent an eversion endarterectomy. Overall, there were 19
(7.3%) complications (12 major and seven minor). The 30-day stroke rate and stroke death
rate was 0.7% and 1.1%, respectively. Patients taking clopidogrel developed more number of
neck hematomas (16% vs. 1.7%, p ¼ 0.0004) compared with patients who were on ASA alone.
For patients taking clopidogrel, Dacron-patch repair resulted in more hematomas than eversion
endarterectomy (35% vs. 4.2%, p ¼ 0.012). There was no difference in the incidence of neck
hematoma on the basis of endarterectomy technique in patients who were on ASA alone.
The patients taking warfarin neither had a perioperative complication nor developed a neck
hematoma.
Conclusions: In this study, clopidogrel use during CEA resulted in a significant risk for devel-
oping a neck hematoma, particularly when using a Dacron-patch. The risk of a neck hematoma
in patients who were on clopidogrel was much less when an eversion endarterectomy was
performed.

INTRODUCTION

Clopidogrel (Plavix, Bristol-Myers Squibb, New
York, NY) is an antiplatelet agent that has been
approved for use by the Food and Drug
Administration in patients with acute myocardial
infarction, recent stroke, or peripheral arterial
disease. Its use in patients with cardiovascular
disease continues to rise, with sales in the United
States and rest of the countries being $3.9 and
$8.7 billion, respectively, in 2007.1 There are
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Clopidogrel increased 
bleeding risk following CEA, 
but only when a dacron patch 
was utilized. 
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Clinical trials comparing CEA and CAS
have not utilized equivalent 

optimal medical therapy
due to a perceived risk of increased bleeding with 

DAPT in CEA

From the Society for Vascular Surgery

Impact of continued clopidogrel use on outcomes of patients
undergoing carotid endarterectomy
Jesse Manunga, MD, FACS,a,b Christopher Pedersen, MD,a Larissa Stanberry, PhD,b Akila Pai, MD, MSCR,c

Nedaa Skeik, MD,a,b and Timothy M. Sullivan, MD, FACS,b Minneapolis, MN; and New York, NY

ABSTRACT
Objective: The aim of this study was to evaluate the use of clopidogrel at the time of carotid endarterectomy (CEA) and
its association with postoperative complications.

Methods: Single-institution, retrospective review of a prospective database.

Results: From 2010 to 2017, CEA was performed in 1066 consecutive patients (median age, 73 years; 66% men). The in-
dications for operation included$70% asymptomatic stenosis (458; 43%), prior stroke (314; 29%), and transient cerebral or
retinal ischemia (294; 28%). At the time of operation, 509 (48%) patients were taking aspirin alone, 441 (41%) were taking
clopidogrel (374 in combination with aspirin, 67 as sole therapy), 83 (8%) were on no documented antiplatelet medi-
cation, and 33 (3%) were taking warfarin (with therapeutic international normalized ratio). The likelihood of clopidogrel
use at the time of operation was higher for patients with a history of symptomatic carotid disease (P ¼ .002). Over the
study period, clopidogrel use increased from 31.9% in 2010 to 56.8% in 2017, which corresponds to an 11% (95% confi-
dence interval, 6%-15%) increase annually. Postoperative strokes occurred in 15 patients (overall incidence, 1.4%), the
majority of which were minor (12/15; 80%). Six strokes occurred in patients taking aspirin alone (6/509; 1.2%), two in pa-
tients on clopidogrel and aspirin (2/441; 0.5%), two in patients taking clopidogrel alone (2/67; 2.9%), three in patients on no
documented antiplatelet medication (3/83; 3.6%), and two in those taking warfarin (one of which was secondary to a fatal
intracranial hemorrhage within 30 days of discharge [2/33; 6.1%]). The 30-daymortality rate was 0.03% (3/1066); the risk for
the combined endpoint of any stroke, death, or myocardial infarction (MI) was 2.3% (25/1066), and the risk for major
stroke, death, or MI was 1.2%. There was no apparent association between clopidogrel use and the incidence of post-
operative bleeding (P ¼ .59) or any other postoperative complication (stroke, death, MI, cranial nerve injury; P ¼ .15).

Conclusions: Clopidogrel use in our CEA practice has increased over time and has not been associated with an increased
risk of postoperative complications, including bleeding. These data suggest that clopidogrel should not be discontinued
prior to CEA and should be considered as part of ‘optimal medical therapy’ in patients undergoing CEA. (J Vasc Surg
2023;78:438-45.)

Keywords: Anticoagulation; Carotid disease; Carotid endarterectomy; Clopidogrel; Dual antiplatelet therapy; Hematoma;
Myocardial infarction; Stroke

Although an increasing number of patients with extra-
cranial cerebrovascular disease are being treated by the
transcarotid artery revascularization technique, carotid
endarterectomy (CEA) remains the gold standard for
revascularization of patients with favorable anatomy pre-
senting with symptomatic and high-grade asymptom-
atic stenosis.1 As many as 19% of patients with stable or
unstable coronary artery disease have concomitant
extracranial cerebrovascular disease.2,3 Management of
these patients often includes the use of dual antiplatelet

therapy in the form of aspirin and clopidogrel or ticagre-
lor. In patients managed with percutaneous coronary
intervention using drug-eluting stents, discontinuing
dual antiplatelet therapy, even temporary, for the first 6
months may lead to stent thrombosis and potentially
fatal myocardial infarction (MI).4 When monotherapy is
contemplated, clopidogrel or ticagrelor has been shown
to be superior to aspirin in offering protection against
major adverse cardiovascular or cerebrovascular
events.5,6
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Study design

• 1066 consecutive patients having CEA 2010-2017

• Retrospective review of a prospective database

• All patients were evaluated with NIH stroke scale
 pre- and post-operatively 

Study design

• Primary endpoints:
• Postop stroke, MI, death

• Secondary endpoints:
• Postoperative bleeding
• Cranial nerve injury

Table III. Carotid artery disease Summary  
Summarized by gender 

O vera ll, 
 N  =  10661

Fem a le, 
 N  =  364 (34% )1

M a le, 
 N  =  702 (66% )1 p-va lu e2

Symptomatology .381

A sym p to m atic 458 (43% ) 159 (44% ) 299 (43% )

S tro ke 294 (28% ) 107 (29% ) 187 (27% )

TIA /am au ro sis fu gax 314 (29% ) 98 (27% ) 216 (31% )

57% operated for symptomatic carotid artery stenosis
 28% prior CVA
 29% TIA / amaurosis fugax

Table II. Coronary Artery Disease Summary  
Summarized by clopidogrel use 

Overall, 
 N = 10661

Clopidogrel, 
 N = 441 (41%)1

No Clopidogrel, 
 N = 625 (59%)1 p-value2

CAD Grade 0.002

Grade 1 458 (43%) 165 (37%) 293 (47%)

Grade 2 294 (28%) 144 (33%) 150 (24%)

Grade 3 314 (29%) 132 (30%) 182 (29%)
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Table IV. Summary of Outcomes  
Summarized by medication group 

Overall, 
 N = 10661

ASA only, 
 N = 509 (48%)1

ASA + Clopidogrel, 
 N = 374 (35%)1

Clopidogrel only, 
 N = 67 (6.3%)1

Warfarin, 
 N = 33 (3.1%)1

No Anticoagulants, 
 N = 83 (7.8%)1 p-value2

Hematoma 0.873

Observed 20 (57%) 9 (60%) 4 (50%) 1 (33%) 3 (75%) 3 (60%)

Returned to OR 15 (43%) 6 (40%) 4 (50%) 2 (67%) 1 (25%) 2 (40%)

MI 11 (1.0%) 5 (1.0%) 6 (1.6%) 0 (0%) 0 (0%) 0 (0%) 0.758

Ipsilateral Stroke 0.505

TIA 9 (38%) 5 (45%) 2 (50%) 0 (0%) 1 (33%) 1 (25%)

Minor 12 (50%) 6 (55%) 2 (50%) 1 (50%) 1 (33%) 2 (50%)

Major 3 (12%) 0 (0%) 0 (0%) 1 (50%) 1 (33%) 1 (25%)

Cranial Nerve Injury >0.999

Temporary 8 (73%) 6 (67%) 1 (100%) 1 (100%) 0 (NA%) 0 (NA%)

Permanent 3 (27%) 3 (33%) 0 (0%) 0 (0%) 0 (NA%) 0 (NA%)

30d - Mortality 3 (0.3%) 0 (0%) 0 (0%) 1 (1.5%) 1 (3.0%) 1 (1.2%) 0.004

MACE 27 (2.5%) 11 (2.2%) 8 (2.1%) 3 (4.5%) 2 (6.1%) 3 (3.6%) 0.270

The use of DAPT reduced the risk of stroke by half 
Reduced the risk of MI, especially in pts with more advanced CAD

Major stroke: 0.2%
Minor stroke: 1.1%
CN injury: 1.0%

Death + stroke + MI: 2.5%

The association between Anticoagulation/antiplatelet therapy and 
outcomes  

Based on a univariate model 

RR1 95%CI p.value

MACE, n=27

ASA only 1.15 (0.50, 2.67) 0.73

Warfarin 0.41 (0.11, 2.59) 0.24

No Anticoagulants 0.69 (0.22, 2.99) 0.56

Hematoma, n=35

ASA only 1.08 (0.68, 1.69) 0.75

Warfarin 0.65 (0.34, 1.32) 0.21

No Anticoagulants 0.65 (0.36, 1.23) 0.17

No difference in MACE or bleeding based on anticoagulation status

Conclusions

• The use of DAPT did not increase the risk of bleeding or 
CN injury following CEA
• Clopidogrel (Rx 30) + 81 mg ASA
• Begin 7 d prior to CEA, complete P/O, then ASA alone

•Reduced the risk of stroke by half in our series

•Reduced the risk of MI in patients with advanced CAD

Conclusions

•DAPT with ASA and clopidogrel should be considered 
‘best medical therapy’ in patients having CEA

• Future trials comparing CEA and CAS should employ 
identical adjuvant medical therapies, including DAPT


