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Abstract

Objective—Controversy persists regarding the perioperative management of clopidogrel among 

patients undergoing carotid endarterectomy (CEA). This study examined the effect of preoperative 

dual antiplatelet therapy (aspirin and clopidogrel) on in-hospital CEA outcomes.

Methods—Patients undergoing CEA in the Vascular Quality Initiative were analyzed (2003–

2014). Patients on clopidogrel and aspirin (dual therapy) were compared with patients taking 

aspirin alone preoperatively. Study outcomes included reoperation for bleeding and thrombotic 

complications defined as transient ischemic attack (TIA), stroke, or myocardial infarction. 

Secondary outcomes were in-hospital death and composite stroke/death. Univariate and 

multivariable analyses assessed differences in demographics and operative factors. Propensity 

score-matched cohorts were derived to control for subgroup heterogeneity.
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Results—Of 28,683 CEAs, 21,624 patients (75%) were on aspirin and 7059 (25%) were on dual 

therapy. Patients on dual therapy were more likely to have multiple comorbidities, including 

coronary artery disease (P < .001), congestive heart failure (P < .001), and diabetes (P < .001). 

Patients on dual therapy were also more likely to have a drain placed (P < .001) and receive 

protamine during CEA (P < .001). Multivariable analysis showed that dual therapy was 

independently associated with increased reoperation for bleeding (odds ratio [OR], 1.71; 95% 

confidence interval [CI], 1.20–2.42; P = .003) but was protective against TIA or stroke (OR, 0.61; 

95% CI, 0.43–0.87; P = .007), stroke (OR, 0.63; 95% CI, 0.41–0.97; P = .03), and stroke/death 

(OR, 0.66; 95% CI, 0.44–0.98; P = .04). Propensity score matching yielded two groups of 4548 

patients and showed that patients on dual therapy were more likely to require reoperation for 

bleeding (1.3% vs 0.7%; P = .004) but less likely to suffer TIA or stroke (0.9% vs 1.6%; P = .002), 

stroke (0.6% vs 1.0%; P = .04), or stroke/death (0.7% vs 1.2%; P = .03). Within the propensity 

score-matched groups, patients on dual therapy had increased rates of reoperation for bleeding 

regardless of carotid symptom status. However, asymptomatic patients on dual therapy 

demonstrated reduced rates of TIA or stroke (0.6% vs 1.5%; P < .001), stroke (0.4% vs 0.9%; P = .

01), and composite stroke/death (0.5% vs 1.0%; P = .02). Among propensity score-matched 

patients with symptomatic carotid disease, these differences were not statistically significant.

Conclusions—Preoperative dual antiplatelet therapy was associated with a 40% risk reduction 

for neurologic events but also incurred a significant increased risk of reoperation for bleeding after 

CEA. Given its observed overall neurologic protective effect, continued dual antiplatelet therapy 

throughout the perioperative period is justified. Initiating dual therapy in all patients undergoing 

CEA may lead to decreased neurologic complication rates.

Persistent controversy surrounds the use of dual antiplatelet therapy with aspirin and 

clopidogrel (Plavix; Sanofi, Bridgewater, NJ), an important and increasingly used treatment 

combination in the medical management of carotid artery stenosis and coronary artery 

disease. Accordingly, surgeons are frequently confronted with the question of whether to 

continue clopidogrel therapy at the time of carotid endarterectomy (CEA). Some choose to 

discontinue clopidogrel due to a perceived increased risk of hemorrhagic complications.1 

Alternatively, others continue clopidogrel preoperatively, citing concern for potentially 

increased risk of perioperative thrombotic complications, including stroke or myocardial 

infarction (MI), if clopidogrel is discontinued. This debate reflects conflicting reports in the 

scientific literature.2–7

Such variation was highlighted by a recent survey of European vascular surgeons which 

revealed that 55% would stop clopidogrel before CEA in asymptomatic patients and 43% 

would stop clopidogrel even among symptomatic patients.1 To date, no large scale, national 

studies have analyzed the magnitude and implications of the competing risks associated with 

management of anti-platelet medications at the time of CEA. Because most surgeons are 

comfortable performing CEA in a patient taking aspirin alone due to its beneficial 

antithrombotic effects and minimal bleeding risk,1,8 we sought to examine the effect of 

clopidogrel as a component of dual antiplatelet therapy. Therefore, the purpose of this study 

was to determine the effect of dual antiplatelet therapy on major bleeding and thrombotic 

complications in patients undergoing CEA in contemporary practice.
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METHODS

Database and cohort assembly

A retrospective analysis of all patients undergoing CEA from 2003 to 2014 in the Vascular 

Quality Initiative (VQI) database was performed. The VQI maintains a prospective registry 

wherein trained clinical data abstractors, nurses, and physicians enter data regarding patient 

characteristics, operative details, and outcomes encompassing >150 variables. The VQI 

expanded rapidly during the study period and is currently used by ~350 centers and 2600 

physicians. The database is audited annually, using hospital claims data, to ensure that all 

procedures are entered by participating centers.9,10 Because the VQI contains deidentified 

patient data, patient consent and Institutional Review Board approval are not applicable.

To study patients undergoing elective, initial CEA only, patients with a history of prior 

ipsilateral CEA or carotid artery stent were excluded. Patients undergoing urgent/emergency 

surgery were also excluded, as were patients undergoing concurrent procedures such as 

coronary artery bypass grafting.

Exposure and outcome measures

Patients were first categorized by antiplatelet medication use. The VQI records perioperative 

medications based on whether the patient received the medication ≤48 hours before surgery; 

for example, if a patient was on dual antiplatelet therapy but clopidogrel was stopped 5 days 

before, that patient would be categorized as being on aspirin alone at the time of CEA. To 

isolate the risks and benefits of clopidogrel, we compared patients on aspirin and clopidogrel 

to those on aspirin alone. These two groups represented 83% of the overall sample of CEAs 

and comprised the study cohort. Patients on no antiplatelet medications or on clopidogrel 

monotherapy were excluded. A very small number of patients (~0.5% of the sample) were 

also excluded who were on antiplatelet medications other than aspirin or clopidogrel 

(prasugrel, ticlopidine, ticagrelor, or other).

The primary outcomes studied were major bleeding complications and thrombotic 

complications. Major bleeding complications were defined as reoperation for bleeding. The 

occurrence of neck hematoma (not requiring reoperation) could not be analyzed because this 

outcome is not collected in the VQI. Thrombotic complications were defined as the 

occurrence of stroke, transient ischemic attack (TIA), or MI in the postoperative period. 

Secondary outcomes were in-hospital death and composite stroke/death.

Statistical analysis

Patient demographics and operative factors were compared between groups using a t-test 

(two-group) for continuous variables and the χ2 test for categorical or dichotomous 

variables. Categorical outcomes were compared using the χ2 test. Separate multivariable 

logistic regression models were used to determine factors associated with the following 

outcomes: reoperation for bleeding, TIA or stroke, ipsilateral TIA or stroke, any stroke, MI, 

in-hospital death, and composite stroke/death.
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For propensity score matching between the dual antiplatelet therapy group and the aspirin 

alone group, a propensity score was derived for each patient based on logistic regression of 

patient demographic and operative factors that were associated with dual antiplatelet therapy 

use. Only variables that were collected in the preoperative or immediate perioperative period 

were used for propensity score derivation. Additional propensity score-matched analyses 

were performed within symptomatic and asymptomatic subgroups. One-to-one nearest 

neighbor matching with a caliper of 0.01 was used to create two matched cohorts from the 

derived propensity score.11 The balance of covariates between groups was verified by 

comparing demographic and operative factors using the χ2 test. Standardized differences 

between covariates were also determined to assess for balance.11,12 All P values are two-

tailed and were considered statistically significant if <.05. Data were analyzed using Stata 

11.2 software (StataCorp LP, College Station, Tex).

RESULTS

Demographic and operative factors

Of 28,683 CEAs, 21,624 patients (75%) were on aspirin and 7059 (25%) were on dual 

therapy. There were multiple demographic differences between patients on dual antiplatelet 

therapy and patients on aspirin alone (Table I). Patients on dual therapy were more likely to 

have symptomatic carotid artery disease (31% vs 22%; P < .001), coronary artery disease 

(39% vs 26%; P < .001), or to have undergone prior coronary artery bypass grafting or 

another coronary intervention (49% vs 30%; P < .001). They also had higher rates of 

multiple comorbid conditions, including hypertension, congestive heart failure, chronic 

obstructive pulmonary disease, diabetes, and renal dysfunction. Patients on dual therapy 

were also more likely to be on preoperative β-blockers (69% vs 63%; P < .001) or statins 

(85% vs 80%; P < .001) and less likely to be on preoperative anticoagulants (3.1% vs 9.0%; 

P < .001). Further, cardiac stress testing demonstrated an abnormal result in 11% of patients 

on dual therapy compared with 8% of patients on aspirin alone (P < .001).

Analysis of operative factors revealed that surgical drains were placed in 46% of patients on 

dual antiplatelet therapy compared with 40% of patients on aspirin alone (P < .001). Dual-

therapy patients were also more likely to receive protamine (68% vs 59%; P < .001). Shunts 

were used more frequently in dual therapy patients (57% vs 51%; P < .001). In the 

postoperative period, patients on dual therapy were more like to require intravenous 

medications to control hypertension (16% vs 15%; P = .015).

Crude and multivariable analysis

Crude analysis of major bleeding complications and thrombotic complications revealed that 

patients on dual antiplatelet therapy were significantly more likely to require reoperation for 

bleeding, with a reoperation rate of 1.2% compared with 0.7% in the aspirin-alone group (P 
< .001; Table II and Fig 1). No significant crude differences in thrombotic complications 

were seen between the two groups except for postoperative MI, which was more common in 

patients on dual therapy (1.2% vs 0.8%; P = .001).
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Multivariable analysis demonstrated that dual antiplatelet therapy was significantly 

associated with reoperation for bleeding with an odds ratio (OR) of 1.71 (95% confidence 

interval [CI], 1.20–2.42; P = .003; Table III). The only more powerful predictor was 

preoperative anticoagulant use (OR, 2.02; 95% CI, 1.23–3.31; P = .006). Notably, the only 

protective factor was protamine, with an OR of 0.45 (95% CI, 0.32–0.63; P < .001). Also of 

note, surgical drain placement did not protect against reoperation for bleeding, with an OR 

of 1.06 (95% CI, 0.76–1.48; P = .72).

Separate additional multivariable models were constructed for each of the thrombotic 

outcomes, and the OR of dual antiplatelet therapy use was determined for each (Table IV). 

Dual therapy was found to be protective against TIA or stroke (OR, 0.61; 95% CI, 0.43–

0.87; P = .007), any stroke (OR, 0.63; 95% CI, 0.41–0.97; P = .04), and composite stroke/

death (OR, 0.66; 95% CI, 0.44–0.98; P = .04). Despite the observed difference in crude rates 

of postoperative MI between groups, there was no difference in MI rates on multivariable 

analysis (OR, 1.08; 95% CI, 0.75–1.57; P = .71).

Effect of reoperation for bleeding

To determine the clinical effect of reoperation for bleeding, outcomes were compared among 

patients who required reoperation and those who did not, irrespective of antiplatelet 

medication use. Overall, only 242 patients required reoperation, representing 0.8% of the 

study cohort. However, patients requiring reoperation for bleeding had significantly worse 

outcomes in every measured outcome. In particular, reoperation incurred higher rates of 

stroke (3.7% vs 0.8%; P < .001), MI (6.2% vs 0.8%; P < .001), and death (2.5% vs 0.2%; P 
< .001; Table V).

Propensity score-matched analysis

To optimally correct for significant sample heterogeneity, propensity score matching was 

performed, yielding two matched groups of 4548 patients. Despite the multiple differences 

in patient comorbidities and operative factors in the unmatched groups, propensity score 

matching successfully eliminated all differences between groups (Table I and Supplementary 

Table I, online only). Outcomes were then analyzed in the propensity score-matched cohorts, 

revealing that higher rates of reoperation for bleeding persisted among patients taking dual 

antiplatelet therapy (1.3% vs 0.7%; P = .004; Table II and Fig 1). However, compared with 

patients taking aspirin alone, patients on dual therapy experienced decreased rates of TIA or 

stroke (0.9% vs 1.6%; P = .002), ipsilateral TIA or stroke (0.8% vs 1.2%; P = .02), any 

stroke (0.6% vs 1.0%; P = .04), and composite stroke/death (0.7% vs 1.2%; P = .03; Fig 2).

To determine the clinical effect of reoperation for bleeding in propensity score-matched 

cohorts, we analyzed thrombotic outcomes in patients who required reoperation for 

bleeding. On the basis of preoperative antiplatelet medication use, patients requiring 

reoperation for bleeding did not exhibit differences in TIA or stroke (3.4% dual therapy vs 

9.4% aspirin alone; P = .2), any stroke (3.4% dual therapy vs 3.1% aspirin alone; P =.9), MI 

(8.5% dual therapy vs 6.3% aspirin alone; P = .7), or composite stroke/death (6.8% dual 

therapy vs 3.1% aspirin alone; P = .5).
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Given that protamine exerted a strong protective effect in preventing reoperation for 

bleeding in multivariable analysis, we determined reoperation rates in the subset of 

propensity score-matched patients who received protamine (aspirin alone, n = 3104; dual 

therapy, n = 3108). Although protamine administration decreased rates of reoperation for 

bleeding in all patients, regardless of dual therapy use, a trend toward higher reoperation 

rates persisted in patients on dual antiplatelet therapy (0.9% vs 0.5%; P = .06).

To better determine the severity of neurologic events in each group, patients who 

experienced any TIA or stroke (0.9% in the dual therapy group and 1.6% in the aspirin alone 

group) were then further stratified by event type. Patients on dual therapy experienced 

significantly lower rates of TIA (0.3% vs 0.6% overall; P = .01) and major stroke (0.3% vs 

0.6% overall; P = .03). In addition, there was also a trend toward decreased minor stroke 

rates in patients taking dual therapy, although this failed to reach statistical significance 

(0.2% vs 0.4%; P = .1).

Propensity score-matched analysis, stratified by symptom status

Outcomes in propensity score-matched groups were stratified based on preoperative 

neurologic symptom status (Figs 3 and 4). Asymptomatic patients had a persistent elevated 

risk of reoperation for bleeding associated with dual therapy (1.2% dual therapy vs 0.7% 

aspirin alone; P = .05). This effect was more pronounced in the symptomatic group (1.7% 

dual therapy vs 0.8% aspirin alone; P = .03). However, the protective effect of dual therapy 

against thrombotic complications was most evident in patients with asymptomatic carotid 

disease. Asymptomatic patients on dual therapy demonstrated reduced rates of TIA or stroke 

(0.6% dual therapy vs 1.5% aspirin alone; P < .001), any stroke (0.4% dual therapy vs 0.9% 

aspirin alone; P = .01), and composite stroke/death (0.5% dual therapy vs 1.0% aspirin 

alone; P = .02). By comparison, this effect was diminished among patients with symptomatic 

carotid disease. Symptomatic patients taking dual therapy revealed reduced rates of TIA or 

stroke (1.4% dual therapy vs 1.7% aspirin alone; P = .6), any stroke (1.1% dual therapy vs 

1.2% aspirin alone; P = .9), and composite stroke/death (1.2% dual therapy vs 1.5% aspirin 

alone; P = .5), but none of these differences were statistically significant.

Propensity score-matched analysis, additional symptom status models

To further explore whether patients with asymptomatic carotid disease differentially 

benefited from dual antiplatelet therapy compared with symptomatic patients, propensity 

score-matched groups were constructed separately for asymptomatic patients and 

symptomatic patients.

For asymptomatic patients, propensity score matching yielded two groups of 3220 patients 

that were well matched with regards to preoperative and intraoperative factors, except for 

increased patch use in patients on aspirin alone (90% dual therapy vs 91% aspirin alone; P 
= .04; Supplementary Table II, online only). Asymptomatic patients on dual therapy 

exhibited lower rates of TIA or stroke (0.6% dual therapy vs 1.3% aspirin alone; P = .003) 

and any stroke (0.3% dual therapy vs 0.8% aspirin alone; P = .03). However, there was no 

significant difference in stroke/death rates (0.5% dual therapy vs 0.8% aspirin alone; P = .1; 

Supplementary Table III, online only).
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Propensity score matching of symptomatic patients yielded two groups of 1306 patients that 

were well-matched without any significant imbalance (Supplementary Table IV, online 

only). There were no differences in thrombotic complications in propensity score-matched 

symptomatic patients (Supplementary Table V, online only).

Reoperation for bleeding was related to dual antiplatelet therapy use in the symptomatic 

propensity score-matched analysis (1.5% dual therapy vs 0.6% aspirin alone; P = .02); 

however, there was no significant difference in the asymptomatic subgroup (1.2% dual 

therapy vs 1.0% aspirin alone; P = .5).

DISCUSSION

In this analysis of nearly 30,000 CEAs, patients taking dual antiplatelet therapy 

demonstrated a significantly reduced risk of major thrombotic complications, including 

stroke and TIA, leading to an overall protective effect against composite stroke/death, 

despite a concomitant small but significant increased risk of reoperation for bleeding. 

Although sequelae for reoperation for bleeding were not benign, with increased observed 

rates of MI, stroke, and death, the overall magnitude of dual therapy protection against 

stroke and stroke/death outweighed the bleeding risks.

These findings are supported by a randomized clinical trial in which 100 patients (all on 

aspirin) underwent CEA for symptomatic carotid artery stenosis and were randomized to 

receive clopidogrel vs placebo on the night before surgery. The group receiving clopidogrel 

had a 10-fold reduced risk of having >20 transcranial-detected cerebral emboli in the 

postoperative period but also had longer incision closure times (an indirect measure of 

hemostasis).13 The protective neurologic effects of clopidogrel have also been suggested for 

urgent CEA14 and in other series of patients with symptomatic carotid stenosis.15,16 

Furthermore, emerging evidence by Batchelder et al17 suggests that initiating clopidogrel in 

patients who have recently suffered a TIA associated with 50% to 99% carotid artery 

stenosis can significantly reduce the risk of recurrent neurologic events before definitive 

CEA, thus recommending its use in this presumptively vulnerable patient population.

The perceived increased bleeding risk associated with dual antiplatelet therapy has been 

studied multiple times with conflicting results. A previous report from the Vascular Study 

Group of New England demonstrated no increased bleeding risk associated with dual 

antiplatelet therapy use, but this analysis was not specific to CEA.7 Other small series have 

alternately supported or refuted the association of dual antiplatelet therapy with bleeding 

complications for CEA.2–6 On the basis of our current analysis, there is an increased risk of 

bleeding complications associated with dual antiplatelet therapy use, and surgeons should be 

aware of this when performing CEA in these patients.

Interestingly, our current study also confirmed that the use of protamine to reverse heparin 

during CEA has a powerful protective effect against reoperation for bleeding, a finding 

consistent with previously published studies by Patel et al18 and Stone et al.19 In our current 

study, the administration of protamine to reverse heparin in patients taking dual therapy was 

associated with observed reoperation for bleeding rates of <1%. These findings further 
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highlight that the optimal perioperative management of patients undergoing CEA calls for 

continued dual antiplatelet therapy in combination with intraoperative protamine 

administration.

The multivariable models convincingly show that dual antiplatelet therapy is independently 

associated with increased bleeding complications and decreased neurologic complications at 

the time of CEA. This risk modification is independent of symptom status. Interestingly, our 

propensity score-matched subgroups paradoxically demonstrated that asymptomatic patients 

derived the greatest clinical benefit from dual therapy compared with those with antecedent 

carotid symptoms. Although the symptomatic cohort demonstrated trends toward decreased 

neurologic complications, this finding did not achieve statistical significance. Symptomatic 

patients are at higher risk of neurologic complications in the postoperative period, which 

may be less easily modified by dual antiplatelet therapy. In addition to the clearly 

demonstrated protective perioperative neurologic effects independent of symptom status, we 

recommend dual therapy in symptomatic patients to reduce the risk of preoperative stroke 

after initial symptoms, as others have shown.17 We also recommend meticulous attention to 

hemostasis when performing CEA in patients on dual therapy due to the increased risk of 

reoperation for bleeding.

Overall, our results support the continuation of dual antiplatelet therapy at the time of CEA 

in patients with important indications for its use. Our results cannot determine whether dual 

therapy should be initiated preoperatively in all patients undergoing CEA. If clopidogrel is 

initiated at the time of CEA, there is currently no evidence establishing the duration of 

therapy. Alcocer et al20 reported that patients on dual therapy after CEA for asymptomatic 

disease demonstrated higher rates of all-cause mortality over a median follow-up of >4 

years, suggesting that the risks of dual antiplatelet therapy may extend beyond the 

perioperative beneficial effects observed in this report.

This study has several intrinsic limitations. First, this is a multi-institutional registry, and as a 

result, clinical decisions regarding the need for reoperation for bleeding are not standardized. 

However, we believe there is little room for significant clinical variation in the management 

of such severe bleeding events.

Second, patients stopped taking clopidogrel 2 to 7 days before surgery may still have had 

residual dual antiplatelet effects, although they would have been categorized in the aspirin 

monotherapy group. This could potentially lead to an underestimation of the effects reported 

here.

In addition, only elective CEAs were included to best isolate the patients in whom decisions 

regarding perioperative antiplatelet medication management are most relevant. As a result, 

these data cannot be used to determine the effects of dual antiplatelet therapy in urgent or 

emergency CEA.

Finally, propensity score matching may not account for unmeasured differences in patient 

groups, such as the indication for antiplatelet therapy. However, >9000 patients were 

matched across multiple preoperative patient characteristics and intraoperative variables, 

minimizing the possibility of marked differences between cohorts. In this registry-based 
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analysis, we are unable to account for clopidogrel resistance, although we believe this effect 

would be both rare and distributed evenly among the patients included in the analysis.

CONCLUSIONS

Compared with aspirin alone, dual antiplatelet therapy with clopidogrel was associated with 

increased rates of reoperation for bleeding. Despite this finding, dual therapy was 

independently associated with a substantially decreased risk of in-hospital TIA, stroke, and 

combined stroke/death, an effect that was most evident in asymptomatic patients. 

Furthermore, this study confirmed the protective effect of protamine use against significant 

bleeding complications at the time of CEA. Despite an increased bleeding risk, dual 

antiplatelet therapy should be continued given its significant protective neurologic effect at 

the time of CEA. On the basis of these findings, potential consideration for initiating dual 

therapy in all CEA patients is likely beneficial.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig 1. 
Rates of reoperation for bleeding in patients undergoing carotid endarterectomy (CEA) in 

the Vascular Quality Initiative (VQI), stratified by dual antiplatelet therapy use. Crude and 

propensity score-matched analyses are shown.
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Fig 2. 
Rates of neurologic outcomes in propensity score-matched patients undergoing carotid 

endarterectomy (CEA) in the Vascular Quality Initiative (VQI), stratified by dual antiplatelet 

therapy use. Stroke, Any stroke; TIA, transient ischemic attack.
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Fig 3. 
Rates of bleeding and thrombotic complications in propensity score matched patients with 

asymptomatic carotid artery stenosis undergoing carotid endarterectomy (CEA) in the 

Vascular Quality Initiative (VQI). RTOR, Return to the operating room for bleeding; stroke, 

any stroke; TIA, transient ischemic attack.
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Fig 4. 
Rates of bleeding and thrombotic complications in propensity score-matched patients with 

asymptomatic carotid artery stenosis undergoing carotid endarterectomy (CEA) in the 

Vascular Quality Initiative (VQI). RTOR, Return to the operating room for bleeding; stroke, 

any stroke; TIA, transient ischemic attack.
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Table III

Independent predictors of reoperation for bleeding derived from multivariable logistic regression model

Variable OR (95% CI) P value

Pre-op anticoagulant use 2.02 (1.23–3.31)   .006

Dual antiplatelet therapy 1.71 (1.20–2.42)   .003

Prior CABG or coronary intervention 1.57 (1.06–2.33)   .02

COPD 1.47 (1.01–2.13)   .04

Protamine 0.45 (0.32–0.63) <.001

CABG, Coronary artery bypass graft; CI, confidence interval; COPD, chronic obstructive pulmonary disease; OR, odds ratio.

J Vasc Surg. Author manuscript; available in PMC 2016 October 14.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jones et al. Page 19

Table IV

Aggregate results of separate multivariable logistic regression models for each of the outcomes

Outcome Dual antiplatelet therapy OR (95% CI)a P value

TIA or stroke 0.61 (0.43–0.87)   .007

Any stroke 0.63 (0.41–0.97)   .04

Post-op MI 1.08 (0.74–1.57)   .71

Death 0.69 (0.32–1.47)   .34

Stroke/death 0.66 (0.44–0.98)   .04

CI, Confidence interval; MI, myocardial infarction; OR, odds ratio; TIA, transient ischemic attack.

a
The ORs represent the effect of dual antiplatelet therapy in each model.
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Table V

Clinical implications of reoperation for bleedinga

Outcome RTOR for bleeding, No. (%) No RTOR, No. (%) P valueb

Patients, No. 242 (0.8) 28,441 (99.2) <.001

 TIA or stroke   17 (7.0)      335 (1.2)

 Ipsilateral TIA or stroke   13 (5.4)      255 (0.9)

 Any Stroke     9 (3.7)      218 (0.8)

 Post-op MI   15 (6.2)      233 (0.8)

 Death     6 (2.5)        56 (0.2)

 Stroke/death   12 (5.0)      251 (0.9)

MI, Myocardial infarction; RTOR, return to the operating room; TIA, transient ischemic attack.

a
Rates of major complications in patients who required reoperation for bleeding compared with patients who did not.

b
P values for categorical variables were determined using the χ2.
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