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Abstract  
 
Background. Peripheral artery disease (PAD) is associated with an increased risk of 

ischemic events following percutaneous coronary intervention (PCI). More aggressive 

antiplatelet therapy may mitigate this risk. The present study evaluates the efficacy of 

cangrelor in patients with PAD undergoing PCI. 

Methods and Results. This is a pooled analysis from the CHAMPION PCI, 

CHAMPION PLATFORM, AND CHAMPION PHOENIX trials, evaluating cangrelor with 

either clopidogrel or placebo in PCI patients. The occurrence of the primary endpoint of 

death, myocardial infarction, or ischemia-driven revascularization (IDR) was assessed 

in patients with and without PAD. GUSTO severe bleeding at 48 hours was also 

evaluated. There were 1,720 (7%) patients with PAD and 22,802 (93%) without PAD. 

After adjustment for differences in baseline variables, PAD patients, compared with 

those without PAD, experienced increased odds of the primary endpoint (OR [95% CI] = 

1.27 [0.91, 1.77], P=0.16) and GUSTO severe bleeding (OR [95% CI] = 3.24 [1.28, 

8.21], P=0.01). In PAD patients, the primary endpoint was 4.7% with cangrelor vs. 7.2% 

with clopidogrel (OR [95% CI] = 0.64 [0.42,0.96]); in patients without PAD the primary 

endpoint was 3.5% with cangrelor vs. 4.2% with clopidogrel (OR [95% CI] = 0.83 

[0.72,0.95]), P-interaction 0.23. Among patients with or without PAD, there was no 

significant difference in the rate of GUSTO severe bleeding with cangrelor compared 

with control, P-interaction 0.86. 

Conclusions. In a pooled analysis of the CHAMPION studies, PAD was associated 

with increased rates of ischemic and bleeding complications. Cangrelor reduced the 

odds of ischemic events, without increasing GUSTO severe bleeding. 
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Introduction 
 
Identification of major determinants of ischemic risk among patients undergoing 

percutaneous coronary intervention (PCI) is essential for optimizing periprocedural 

therapy. Patients with peripheral artery disease (PAD) undergoing PCI, when compared 

with patients with coronary artery disease (CAD) alone, have been shown to experience 

increased rates of cardiovascular events. In light of such findings, it has been 

recommended that this complex patient population be targeted for more aggressive 

therapy.1, 2 

 The novel intravenous P2Y12 receptor antagonist cangrelor has an immediate 

onset of action and a short half-life, three to six minutes. In a pooled analysis of the 

three CHAMPION (Cangrelor versus Standard therapy to Achieve Optimal Management 

of Platelet Inhibition) randomized, double blind double-dummy studies (CHAMPION 

PCI, CHAMPION PLATFORM, and CHAMPION PHOENIX), the intense antiplatelet 

effect provided by cangrelor at the time of PCI reduced the odds of ischemic events and 

stent thrombosis without a significant increase in severe bleeding or blood 

transfusions.3-6 In this patient-level analysis of the CHAMPION program, we explored 

the ischemic and bleeding risk associated with PAD and the efficacy and safety of 

cangrelor in patients with PAD undergoing PCI. 

Materials and Methods 

The design and primary findings of the CHAMPION studies have been published 

previously.3-5, 7 The present study combines individual patient data from the CHAMPION 

PCI, CHAMPION PLATFORM, and CHAMPION PHOENIX trials. The primary difference 

among the aforementioned phase 3 trials is the timing and loading dose of clopidogrel, 
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patient population [PCI indication – stable angina, non-ST-elevation acute coronary 

syndrome (NSTE-ACS), or ST-elevation myocardial infarction (STEMI)], and primary 

efficacy outcome definitions. (Figure S1 supplementary appendix) 

Study patients. CHAMPION PCI and CHAMPION PHOENIX enrolled patients 

undergoing PCI for stable angina, NSTE-ACS, and STEMI. CHAMPION PLATFORM 

enrolled patients undergoing PCI for stable angina and NSTE-ACS. CHAMPION 

PLATFORM and CHAMPION PHOENIX prohibited the use of a P2Y12 inhibitor or 

abciximab 7 days prior to randomization and eptifibatide, tirofiban, or fibrinolytic therapy 

12 hours prior to randomization. The PAD subgroup was defined as patients for whom 

PAD was checked off in the electronic case report form. Inquiries in regard to the 

severity of lower extremity symptoms such as claudication or history of PAD related 

procedures (prior revascularization [endovascular or surgical] or amputation) were not 

made. 

Study treatment. In all three CHAMPION trials, patients undergoing PCI were 

randomly assigned in a double blind, double-dummy fashion to receive cangrelor at a 

dose of 30 g/kg bolus and 4 g/kg per min infusion or matching placebo. Timing of 

study drug or matching placebo administration varied according to PCI indication. 

Patients undergoing PCI for unstable angina or NSTE-ACS received study drug or 

matching placebo as soon as possible following randomization and after coronary 

anatomy was determined. In STEMI patients, study drug or matching placebo could be 

administered without confirmation of coronary anatomy.  

All patients randomized to cangrelor received 600 mg of clopidogrel at the end of 

study drug infusion. Among patients randomized to placebo, the timing and loading 
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dose of clopidogrel varied among the three studies; in CHAMPION PCI, 600 mg of 

clopidogrel was given at the start of PCI; in CHAMPION PLATFORM, 600 mg was given 

at the end of PCI; and in CHAMPION PHOENIX, the timing (start or end of PCI) and 

loading dose of clopidogrel (300 mg or 600 mg) were determined by the site 

investigator.  

Endpoints. The primary efficacy endpoint for the present study was a composite of 

death, myocardial infarction, and ischemia-driven revascularization (IDR). The 

secondary efficacy endpoint was a composite of the primary efficacy endpoint and stent 

thrombosis. Both composite endpoints and their individual components were evaluated 

at 48 hours and 30 days after randomization. Myocardial infarction was defined by the 

second universal definition criteria.8 Stent thrombosis was defined as angiographic stent 

thrombosis associated with IDR and/or by the Academic Research Consortium criteria.9, 

10 The primary safety endpoint was the Global Use of Strategies to Open Occluded 

Coronary Arteries (GUSTO) defined severe non coronary-artery bypass grafting 

(CABG) bleeding. Thrombolysis in Myocardial infarction (TIMI) and Acute 

Catheterization and Urgent Intervention Triage strategy (ACUITY) defined bleeding 

were also collected. All components of the efficacy composite endpoints were 

adjudicated. Bleeding events were derived from investigator reported data and were not 

adjudicated.11 

Statistical analysis. The primary efficacy analysis for the present study was conducted 

using a modified intention-to-treat population, comprised of patients with known PAD 

status, who received study drug, and underwent PCI. The safety analysis was 

conducted using patients who received study drug.  
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 Heterogeneity among the CHAMPION PCI, CHAMPION PLATFORM, and 

CHAMPION PHOENIX trials was evaluated using the Breslow-Day test. Baseline 

characteristics were summarized according to PAD history and treatment, cangrelor vs. 

clopidogrel; and were analyzed using analysis of variance for continuous variables and 

the chi-square test for categorical variables. Treatment comparisons were performed as 

event proportions and presented as odds ratios (OR) with 95% confidence intervals 

(CI). Treatment with cangrelor was randomized with balanced distribution of baseline 

characteristics, therefore respective efficacy and safety analyses were not adjusted. 

The interaction between PAD and treatment effect was tested using the Breslow-Day 

method. The Kaplan-Meier method was used to construct time-to-event plots for the 

primary efficacy endpoint at 48 hours following randomization and were compared using 

the log-rank test.  

Efficacy and safety analyses were performed to assess the effect of PAD, 

compared with no PAD, with study treatment in the model. The aforementioned 

analyses were adjusted for the following variables: age, sex, diabetes mellitus, current 

smoking status, hypertension, hyperlipidemia, prior stroke/transient ischemic attack, 

prior myocardial infarction, prior PCI, prior CABG surgery, heart failure, indication 

(stable angina, NSTE ACS, or STEMI), antithrombotic regiment at time of PCI 

(clopidogrel loading dose, low-molecular-weight heparin, unfractionated heparin, 

fondaparinux, bivalirudin, or glycoprotein IIb/IIa inhibitor) stent type and number of 

vessels treated. Statistical analyses were performed using SAS software, version 9.3 

(SAS institute, Cary, North Carolina). 

Results  
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The CHAMPION trials randomized 25,384 patients. The modified intention-to-treat 

population with known PAD status comprised of 24,522 patients. There were 1,720 

(7%) patients with PAD at baseline and 22,802 (93%) without PAD. Baseline and 

procedural characteristics according to history of PAD are shown in Tables 1. Patients 

with PAD were older in age, female, and more likely to have DM, hypertension, 

hyperlipidemia, prior history of stroke/TIA, myocardial infarction, revascularization (PCI 

or CABG), or heart failure, when compared with patients without PAD. 

Baseline and procedural characteristics for patients with and without PAD 

according to randomized treatment (cangrelor vs. clopidogrel) are displayed in Table 2. 

Both baseline and procedural characteristics were balanced among cangrelor and 

placebo cohorts in patients with PAD and without PAD. 

Outcomes 

PAD vs. no PAD 

48 hours post-randomization. Among patients with PAD the primary efficacy endpoint 

at 48 hours was 5.9% vs. 3.8% without PAD (log rank P-value <0.001). Among patients 

with PAD the secondary efficacy endpoint at 48 hours was 6.3% vs. 4.1% without PAD 

(log rank P-value <0.001). Figures S2 and S3 (supplementary appendix) depict the 

Kaplan-Meier estimates for the primary and secondary efficacy endpoints at 48 hours 

for the PAD and no PAD cohorts. Patients with PAD experienced increased rates of the 

individual components of death, MI, IDR, or stent thrombosis. After adjustment for 

differences in baseline variables, patients with PAD had a statistically significant 

increased odds of the primary efficacy endpoint (adjusted OR [95% CI] = 1.34 [1.07, 

1.67], P=0.0095) and secondary efficacy endpoint (OR [95% CI] = 1.36 [1.10, 1.69], 
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P=0.005). Following adjustment, a history PAD at randomization was also associated 

with statistically non-significant increased odds of the individual components of death, 

MI, IDR, or stent thrombosis. (Figure 1) 

 In the PAD cohort, the rate of GUSTO severe bleeding was 0.5% vs. 0.2% 

without PAD (Log Rank P-value = 0.009). Figure S4 The rates of TIMI major, ACUITY 

major, and blood transfusion were also greater among patients with PAD vs. without 

PAD. (Figure 1) After adjustment for differences in baseline variables, PAD continued 

to be associated with a significantly increased odds of GUSTO severe (adjusted OR 

[95% CI] = 2.52 [1.12, 5.66] P = 0.026), ACUITY major bleeding (adjusted OR [95% CI] 

= 1.52 [1.20, 1.94] P = 0.0006), and blood transfusion (adjusted OR [95% CI] = 1.93 

[1.20, 3.09] P = 0.006).  

30 days post-randomization. Among patients with PAD the primary efficacy endpoint 

at 30 days post-randomization was 8.1% vs. 5.2% without PAD (P = 0.0378). Among 

patients with PAD the secondary efficacy endpoint at 30 days post-randomization was 

8.5% vs. 5.4% without PAD (P <0.0001). The individual components of death, MI, IDR, 

or stent thrombosis at 30 days post-randomization were greater among patients with 

PAD vs. without PAD. After adjustment for differences in baseline variables, at 30 days 

patients with PAD was associated with a significant increased odds in the primary 

(adjusted OR [95% CI] = 1.38 [1.14, 1.68], P = 0.0009) and secondary efficacy endpoint 

(adjusted OR [95% CI] = 1.40 [1.16, 1.68], P = 0.0005). (Figure 2) 

Cangrelor vs. Control  

48 hours post-randomization. The effect of cangrelor on efficacy outcomes according 

to PAD history is depicted in Figure 3. In the PAD cohort, the rate of the primary 
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efficacy endpoint of death, myocardial infarction, and IDR at 48 hours post-

randomization was 4.7% with cangrelor vs. 7.2% with clopidogrel (OR [95% CI] = 0.64 

[0.42, 0.96]); in patients without PAD the primary efficacy endpoint was 3.5% with 

cangrelor vs. 4.2% with clopidogrel (OR [95% CI] = 0.83 [0.72, 0.95]), P-interaction 

0.23. In the PAD cohort, the rate of the secondary efficacy endpoint of death, 

myocardial infarction, IDR, and stent thrombosis at 48 hours post-randomization was 

4.7% with cangrelor vs. 8.0% with clopidogrel (OR [95% CI] = 0.57 [0.39, 0.86]); in 

patients without PAD the secondary efficacy endpoint was 3.7% with cangrelor vs. 4.4% 

with clopidogrel (OR [95% CI] = 0.83 [0.73, 0.95]), P-interaction 0.08. Figures 4a and 

4b depict the Kaplan-Meier estimates for the primary and secondary efficacy endpoints 

at 48 hours for patients with and without PAD according to treatment, cangrelor vs. 

clopidogrel. In regard to the individual components of the primary and secondary 

endpoints, at 48 hours cangrelor exerted its greatest effect on stent thrombosis. Among 

patients with PAD, the individual component of stent thrombosis was 0.6% with 

cangrelor vs. 1.9% with clopidogrel (OR [95% CI] = 0.29 [0.10, 0.79]; in patients without 

PAD the rate of ST was 0.5% with cangrelor vs. 0.8% with clopidogrel (OR [95% CI] = 

0.65 [0.46, 0.91]), P-interaction 0.13.  

 In both cohorts, with and without PAD, there was no significant difference in the 

rates of GUSTO severe (P-interaction 0.86), TIMI major bleeding (P-interaction 0.12), or 

blood transfusions (P-interaction 0.66) in patients treated with cangrelor compared with 

clopidogrel. (Figure 4c) The rate of ACUITY major bleeding in the PAD cohort was 

6.3% with cangrelor vs. 3.9% with clopidogrel (OR [95% CI] = 1.68 [1.08, 2.62]); and in 
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patients without PAD was 4.1% with cangrelor vs. 2.7% with clopidogrel (OR [95% CI] = 

1.53 [1.32, 1.77]), P-interaction 0.62. 

30 days post-randomization. In the PAD cohort, the rate of the primary efficacy 

endpoint of death, myocardial infarction, and IDR, at 30-days post-randomization was 

7.0% with cangrelor vs. 9.4% with clopidogrel (OR [95% CI] = 0.73 (0.51, 1.03)]; in 

patients without PAD the primary efficacy endpoint was 4.9% with cangrelor vs. 5.5% 

with clopidogrel (OR [95% CI] = 0.89 [0.79, 1.00]), P-interaction 0.28). (Figure S5 

supplementary appendix) In the PAD cohort, the rate of the secondary efficacy 

endpoint of death, myocardial infarction, IDR, and stent thrombosis at 30-days post-

randomization was 7.0% with cangrelor vs. 10.1% with clopidogrel (OR [95% CI] = 0.67 

[0.47, 0.94]; in patients without PAD the secondary efficacy endpoint was 5.1% with 

cangrelor vs. 5.7% with clopidogrel (OR [95% CI] = 0.89 [0.79, 0.99], P-interaction 

0.13). Figure 5a and 5b depict the Kaplan-Meier estimates for the primary and 

secondary efficacy endpoints at 30 days for both PAD and non-PAD cohorts according 

to treatment, cangrelor vs. clopidogrel. In regard to the individual components of the 

primary and secondary endpoints at 30 days, cangrelor again exerted its greatest effect 

on stent thrombosis. Among patients with PAD, the individual component of stent 

thrombosis was 1.1% with cangrelor vs. 2.6% with clopidogrel (OR [95% CI] = 0.43 

[0.20, 0.93]; in patients without PAD the rate of stent thrombosis was 0.9% with 

cangrelor vs. 1.2% with clopidogrel (OR [95% CI] = 0.75 [0.58, 0.96]), P-interaction 

0.18.  

Discussion 
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In the CHAMPION program, at 48 hours post-randomization the event rates of the 

primary (death, myocardial infarction, or IDR) and secondary composite endpoints 

(death, myocardial infarction, IDR, or stent thrombosis) among PAD patients undergoing 

PCI were 50% greater than patients without PAD. At 48 hours, the observed increase in 

primary and secondary endpoint rates detected in the PAD cohort were driven primarily 

by increases in myocardial infarction, IDR, and stent thrombosis. With regards to safety, 

PAD patients, compared with those without PAD,  experienced a > 2-fold increase in 

rates of GUSTO severe bleeding and blood transfusion.  

Patients with PAD undergoing PCI are at heightened risk for adverse events.12, 13 

For example, a study on revascularization outcomes pooling 1,602 PAD patients from 8 

randomized PCI trials found the presence of PAD to be associated with an increase risk 

in post procedure myocardial infarction.14 The present study extends these findings to 

now include IDR and stent thrombosis. It has been postulated that the increased risk of 

cardiovascular events observed in PAD patients is due to the presence of multiple 

morbid conditions such as diabetes or polyvascular disease.12, 14-18 In the current 

analysis, patients with PAD demonstrated higher rates of DM, stroke, prior coronary 

revascularization, and heart failure – supporting the aforementioned hypothesis.  

An in depth evaluation of the secondary endpoints finds patients with PAD, in 

relation to those without, to experience a three-fold increase in stent thrombosis. This 

gives rise to the idea that the polyvascular disease phenotype of PAD and CAD may 

manifest a pathophysiology involving a severe thrombogenic environment in the PCI 

setting. This would explain the substantial efficacy of cangrelor in regard to stent 

thrombosis, as its maximal onset of action is immediate.  
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 In the current pooled analysis of the three CHAMPION trials, cangrelor, 

consistent with the overall study results, reduced the odds of the primary composite 

endpoint of death, myocardial infarction, and IDR without a significant increase in 

GUSTO severe bleeding or blood transfusion among patients with and without PAD. 

Due to the heightened ischemic risk conferred by PAD, the consistent benefit of 

cangrelor in patients with and without PAD translated into a more robust absolute risk 

reduction in the primary (number needed to treat [NNT] of 47 at 48 hours and 34 at 30 

days) and secondary endpoints (NNT of 45 at 48 hours and 33 at 30 days) among 

patients with a history of PAD. In both PAD and non-PAD cohorts, the use of cangrelor 

was not associated with a significant increase in GUSTO severe bleeding, TIMI major 

bleeding, or blood transfusion. However, when using the more sensitive ACUITY 

bleeding, cangrelor was associated with an increased risk of ACUITY major bleeding in 

patients with and without PAD. 

 There are limitations to the present study. First, the control groups differed in 

respect to the timing (start or end of procedure) and loading doses of clopidogrel (300 

mg or 600 mg) among all 3 CHAMPION trials. The effect of cangrelor, however, is 

consistent throughout the 3 CHAMPION trials for all of the efficacy endpoints without 

significant heterogeneity.6 Second, the studied populations varied regarding prior use of 

clopidogrel. CHAMPION PCI permitted prior clopidogrel use, whereas in CHAMPION 

PLATFORM and CHAMPION PHOENIX patients were clopidogrel naive. Lastly, the 

baseline characteristic of PAD was obtained through patient history without any specific 

testing such as ankle brachial index. This could result in a decrease in specificity of the 

diagnosis and the possibility that subjects with undiagnosed PAD were included in the 
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no PAD group, though this would bias towards the null hypothesis. Furthermore, among 

PAD patients enrolled in the CHAMPION trials, the severity of PAD (such as 

claudication severity or critical limb ischemia) was not assessed. It has been shown that 

the treatment with potent antithrombotic therapies tends to provide the greatest benefit 

among patients with greatest disease burden.19 As such, the lack of recorded PAD 

severity would only serve to diminish the treatment affect observed in the present study 

among PAD patients treated with cangrelor.  

Conclusions 

In a pooled analysis of the CHAMPION studies, cangrelor was associated with a lower 

risk of ischemic events, with no significant increase in severe bleeding or transfusion in 

patients with and without PAD. The reduction in ischemic outcomes seemed to be 

greater in patients with PAD treated with cangrelor. Our findings suggest that in PAD 

patients undergoing PCI, cangrelor might be a better option than clopidogrel.  
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Figure legends 

Figure 1. Primary efficacy and safety endpoints at 48 hours in patients with and  
without PAD. 
 
Figure 2. Primary efficacy endpoints at 30 days in patients with and without PAD 
 
Figure 3. Primary efficacy and safety endpoints at 48 hours of cangrelor versus 
clopidogrel according to PAD history 
 
Figure 4a, 4b, and 4c. Kaplan Meier curves for primary efficacy, secondary 
efficacy, and primary safety endpoints at 48 hours in patients with and without 
PAD (cangrelor vs. clopidogrel).  
 
Figure 5a and 5b. Kaplan Meier curves for primary and secondary efficacy 
endpoints at 30 days in patients with and without PAD (cangrelor vs. clopidogrel).  
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Table 1. Baseline characteristics: PAD vs. no PAD.  

 PAD No PAD P-value 

 N=1720 N=22802  

    

Demographic 
 

  

    

Age-yr.   <0.0001 

     Median 68.0 63.0  

     Interquartile range 61, 75 55, 71  

Female sex, n (%) 29.8 27.6 0.04 

Weight - kg 
 

  

     Median 83.0 83.0 0.93 

     Interquartile range 72, 95 72, 95  

 
 

  

Medical history, n (%)    

Diabetes mellitus 45.1 28.3 <0.0001 

Current smoker 28.8 29.3 0.67 

Hypertension 87.1 74.8 <0.0001 

Hyperlipidemia 82.0 63.2 <0.0001 

Prior stroke or TIA 12.2 4.6 <0.0001 

Prior myocardial infarction 32.5 22.1 <0.0001 

Prior PTCA or PCI 39.6 22.2 <0.0001 

CABG 25.6 9.0 <0.0001 

Heart failure 20.4 7.7 <0.0001 

    

Procedural    

    

Indication†, n (%)   <0.0001 

     Stable angina 40.2 30.4  

     NSTE ACS 52.7 57.7  

     STEMI 7.2 12.0  
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Antithrombotic, n (%)    

     Aspirin‡  93.7 93.7 0.97 
     Clopidogrel, loading dose     
     (planned)   0.005 

          300 mg 9.3 11.5  

          600 mg  90.7 88.5  
     Low-molecular-weight    
          heparin‡ 21.2 23.3 0.05 

     Unfractionated heparin‡ 71.2 74.3 0.005 

     Fondaparinux‡ 1.4 2.2 0.02 

     Bivalirudin‡ 31.2 24.7 <0.0001 
     Glycoprotein IIb/IIIa 
inhibitor 10.4 12.9 0.003 

    

Stent Type, n (%)    
      Only Drug Eluting Stent 920 (53.5) 11451 (50.2) 0.009 

      Only Bare Metal Stent 624 (36.3) 9473 (41.5) <0.0001 

      Both 59 (3.4) 615 (2.7) 0.07 

      Neither 117 (6.8) 1263 (5.5) 0.03 

     
PCI Duration in Mins N= 1717 N= 22793 0.885 
     Mean ± SD 24.9 ± 20.8 24.8 ± 20.3  
     Median (Q1,Q3) 19.0 (10,33) 20.0 (11,32)  
    
Number of Vessels treated    
     Mean ± SD 1.2 ± 0.5 1.2 ± 0.4 0.003 
PAD, peripheral artery disease; TIA, transient ischemic attack; PTCA, percutaneous transluminal coronary angioplasty; PCI, percutaneous coronary intervention; CABG, 
coronary artery bypass grafting; NSTE ACS, non ST-elevation acute coronary syndrome; STEMI, ST-elevation myocardial infarction. 

†As determined by statistical analysis, taking into account clinical study data available after time of randomization. 

‡Prior or procedural 
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Table 2. Baseline characteristics: cangrelor vs clopidogrel according to PAD history. 

 PAD No PAD 

 Cangrelor Clopidogrel P-value Cangrelor Clopidogrel P-value 

 N=889 N=831  N=11384 N=11418  

Demographic 
 

     

       

Age-yr.       

Median 68.0 68.0 0.96 63.0 63.0 0.40 

Interquartile range 60, 75 61.75  55, 71 55, 71  

Female sex, n (%) 28.8 30.9 0.33 27.5 27.6 0.89 

Weight - kg 
 

     

Median 83.0 83.6 0.48 83.0 83.0 0.97 

Interquartile range 72, 94 72, 95  72, 95 72, 95  

 
 

     

Medical history, n (%)       

Diabetes mellitus 44.2 46.0 0.45 28.1 28.6 0.42 

Current smoker 26.9 30.8 0.08 29.3 29.3 0.99 

Hypertension 86.1 88.1 0.23 75.2 74.3 0.11 

Hyperlipidemia 83.3 80.7 0.16 63.3 63.1 0.82 

Prior stroke or TIA 10.9 13.6 0.09 4.7 4.4 0.18 

Prior myocardial infarction 31.2 34.0 0.21 21.6 22.6 0.07 

Prior PTCA or PCI 39.4 39.9 0.82 21.7 22.6 0.10 

CABG 26.5 24.7 0.40 9.2 8.9 0.40  

Heart failure 21.5 19.2 0.25  7.5 7.9 0.25 

       

Procedural       

       

Indication, n (%)†   0.57   0.18 

     Stable angina 40.3 40.1  30.8 30.0  

     NSTE ACS 52.0 53.4  57.6 57.7  

     STEMI 7.8 6.5  11.6 12.3  
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Antithrombotic, n (%)       

     Aspirin‡ 93.5 93.9 0.74 94.0 93.3 0.02 
     Clopidogrel, loading dose     
     (planned)   0.17   0.74 

          300 mg 10.2 8.3  11.4 11.6  

          600 mg  89.8 91.7  88.6 88.4  
     Low-molecular-weight 

heparin‡ 21.3 21.2 0.97 23.1 23.5 0.44 

     Unfractionated heparin‡ 71.7 70.8 0.68 74.2 74.4 0.74 

     Fondaparinux‡ 1.5 1.3 0.81 2.3 2.1 0.37 

     Bivalirudin‡ 29.5 33.0 0.12 24.6 24.8 0.73 

     Glycoprotein IIb/IIIa inhibitor 9.8 11.1 0.38 12.5 13.3 0.11 
       

Stent Type, n (%)   0.39    0.70 
      Only Drug Eluting Stent 473  (53.2) 447 (53.8)  5729 (50.3) 5722 (50.1)  
      Only Bare Metal Stent 320  (36.0) 304  (36.6)  4697 (41.3) 4776 (41.8)  
      Both 37 (4.2) 22  (2.6)  316 (2.8) 299 (2.6)  
      Neither 59  (6.6) 58  (7.0)  642 (5.6) 621 (5.4)  
        
PCI Duration in Mins   0.14    0.57  
     Mean ± SD 24.2 ± 19.9 25.7 ± 21.8  24.8 ± 20.2 24.9 ± 20.4  
     Median (Q1,Q3) 19.0 (10,32) 20.0 (11, 33)  20.0 (11,32) 20.0 (11,32)  
       
Number of Vessels treated   0.43   0.74 
     Mean ± SD 1.2 ± 0.5 1.2 ± 0.5  1.2 ± 0.4 1.2 ± 0.4  
PAD, peripheral artery disease; TIA, transient ischemic attack; PTCA, percutaneous transluminal coronary angioplasty; PCI, percutaneous coronary intervention; CABG, 
coronary artery bypass grafting; NSTE ACS, non ST-elevation acute coronary syndrome; STEMI, ST-elevation myocardial infarction. 

†As determined by statistical analysis, taking into account clinical study data available after time of randomization. 

‡Prior or procedural 
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Figure 1. Primary efficacy and safety endpoints at 48 hours in patients with and without PAD.  

 
The analyses were adjusted for the following variables: age, sex, diabetes mellitus, current smoking status, hypertension, 
hyperlipidemia, prior stroke/transient ischemic attack, prior MI, prior PCI, prior CABG surgery, heart failure, indication(SA, 
NSTE ACS, STEMI), loading dose, fondaparinux, glycoprotein IIb/IIa inhibitor, stent type and number of vessels treated. 
 
PAD, peripheral artery disease; MI, myocardial infarction; IDR, ischemia driven revascularization; ST, stent thrombosis; 
GUSTO, Global Use of Strategies to Open Occluded Arteries; TIMI, Thrombolysis in Myocardial Infarction; ACUITY, Acute 
Catheterization and Urgent Intervention Triage strategy; OR, odds ratio; CI, confidence interval. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

PAD 

Events (%)

No PAD 

Events (%)

Adjusted Odds Ratio 

(95% CI) P-value

Primary endpoint  (D/MI/IDR) 102/ 1719 (5.9) 872/22775 (3.8) 1.34 (1.07,1.67) 0.0095

Death 9/ 1719 (0.5) 68/22775 (0.3) 1.72 (0.81,3.62) 0.156

Myocardial infarction 87/ 1719 (5.1) 740/22775 (3.2) 1.32 (1.04,1.68) 0.023

IDR 19/ 1719 (1.1) 137/22775 (0.6) 1.93 (1.16,3.21) 0.011

Stent thrombosis 21/ 1719 (1.2) 145/22775 (0.6) 1.87 (1.15,3.05) 0.012

Non-CABG Bleeding

GUSTO Severe 8/ 1720 (0.5) 40/22802 (0.2) 2.52 (1.12,5.66) 0.025

TIMI Major 6/ 1720 (0.3) 50/22802 (0.2) 1.24 (0.51,3.05) 0.634

ACUITY Major 88/ 1720 (5.1) 770/22802 (3.4) 1.52 (1.20,1.94) 0.0006

Transfusion 25/ 1720 ( 1.5) 132/22802 (0.6) 1.93 (1.20,3.09) 0.006

0.1 1.0 10.0

Worse with PAD
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Figure 2. Primary efficacy endpoints at 30 days in patients with and without PAD 

 
PAD, peripheral artery disease; MI, myocardial infarction; IDR, ischemia driven revascularization; ST, stent thrombosis; OR, 
odds ratio; CI, confidence interval 
 
The analyses were adjusted for the following variables: age, sex, diabetes mellitus, current smoking status, hypertension, 
hyperlipidemia, prior stroke/transient ischemic attack, prior MI, prior PCI, prior CABG surgery, heart failure, indication(SA, 
NSTE ACS, STEMI), loading dose, fondaparinux, glycoprotein IIb/IIa inhibitor, stent type and number of vessels treated. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

PAD 

Events (%)

No PAD 

Events (%)

Adjusted Odds Ratio 

(95% CI) P-value

Primary endpoint  (D/MI/IDR) 139/ 1711 (8.1) 1174/22671 (5.2) 1.37 (1.14,1.66) 0.001

Death 36/ 1711 (2.1) 237/22671 (1.0) 1.59 (1.08,2.34) 0.019

Myocardial infarction 91/ 1711 (5.3) 798/22671 (3.5) 1.31 (1.04,1.65) 0.024

IDR 33/ 1711 (1.9) 288/22671 (1.3) 1.59 (1.09,2.32) 0.017

Stent thrombosis 31/ 1711 (1.8) 241/22671 (1.1) 1.64 (1.11,2.45) 0.014

1.0 10.0

Worse with PAD
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Figure 3. Primary efficacy and safety endpoints at 48 hours of cangrelor versus clopidogrel 
according to PAD history. 

  
PAD, peripheral artery disease; MI, myocardial infarction; IDR, ischemia driven revascularization; ST, stent thrombosis; 
OR, odds ratio; CI, confidence interval. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Cangrelor 

Events (%)

Clopidogrel

Events (%)

Adjusted Odds Ratio 

(95% CI) P-value

Primary endpoint  

(D/MI/IDR)

Overall 446/12459 (3.6) 543/12422 (4.4) 0.81 (0.71,0.92)

0.226PAD 42/  889 (4.7) 60/  830 (7.2) 0.64 (0.42,0.96)

No PAD 396/11369 (3.5) 476/11406 (4.2) 0.83 (0.72,0.95)

Death

Overall 33/12459 (0.3) 45/12422 (0.4) 0.73 (0.47,1.15)

0.480PAD 5/  889 (0.6) 4/  830 (0.5) 1.17 (0.31,4.36)

No PAD 28/11369 (0.2) 40/11406 (0.4) 0.70 (0.43,1.14)

Myocardial infarction
Overall 387/12459 (3.1) 453/12422 (3.6) 0.85 (0.74,0.97)

0.314PAD 37/  889 (4.2) 50/  830 (6.0) 0.68 (0.44,1.05)

No PAD 342/11369 (3.0) 398/11406 (3.5) 0.86 (0.74,0.99)

Ischemia driven 
revascularization

Overall 66/12459 (0.5) 92/12422 (0.7) 0.71 (0.52,0.98)

0.246PAD 6/  889 (0.7) 13/  830 (1.6) 0.43  (0.16,1.13)

No PAD 60/11369 (0.5) 77/11406 (0.7) 0.78(0.56,1.10)

Stent thrombosis

Overall 62/12459 (0.5) 105/12422 (0.8) 0.59 (0.43,0.80)

0.127PAD 5/  889 (0.6) 16/  830 (1.9) 0.29 (0.10,0.79)

No PAD 57/11369 (0.5) 88/11406 (0.8) 0.65 (0.46,0.91)

Non-CABG Bleeding

GUSTO Severe

Overall 28/12475 (0.2) 22/12435 (0.2) 1.27 (0.73,2.22)

0.861PAD 5/  889 (0.6) 3/  831 (0.4) 1.56 (0.37,6.55)

No PAD 23/11384 (0.2) 17/11418 (0.1) 1.36 (0.72,2.54)

TIMI Major

Overall 32/12475 (0.3) 27/12435 (0.2) 1.18 (0.71,1.97)

0.230PAD 2/  889 (0.2) 4/  831 (0.5) 0.47 (0.09,2.55)

No PAD 29/11384 (0.3) 21/11418 (0.2) 1.39 (0.79,2.43)

ACUITY Major

Overall 527/12475 (4.2) 348/12435 (2.8) 1.53 (1.33,1.76)

0.690PAD 56/  889 (6.3) 32/  831 (3.9) 1.68 (1.08,2.62)

No PAD 462/11384 (4.1) 308/11418 (2.7) 1.53 (1.32,1.77)

Transfusion

Overall 90/12475 (0.7) 69/12435 (0.6) 1.30 (0.95,1.78)

0.511PAD 16/  889 (1.8) 9/  831 (1.1) 1.67 (0.74,3.81)

No PAD 73/11384 (0.6) 59/11418 (0.5) 1.24 (0.88,1.75)

0.1 1 10

Favors cangrelor    Favors clopidogrel
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Figure 4a. Kaplan Meier curves for primary efficacy endpoint at 48 hours in patients with and 
without PAD (cangrelor vs. clopidogrel). 

 
PAD, peripheral artery disease. 
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Figure 4b. Kaplan Meier curves for secondary efficacy endpoint at 48 hours in patients with and 
without PAD (cangrelor vs. clopidogrel). 

 
PAD, peripheral artery disease. 
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Figure 4c. Kaplan Meier curves for primary safety endpoint at 48 hours in patients with and 
without PAD (cangrelor vs. clopidogrel). 

 
PAD, peripheral artery disease. 
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Figure 5a. Kaplan Meier curves for primary efficacy endpoint at 30 days in patients with and 
without PAD (cangrelor vs. clopidogrel). 

 
PAD, peripheral artery disease. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

E
v
e
n

t 
R

a
te

 (
%

)

Dashed line = without PAD

Days from Randomization

Cangrelor

Clopidogrel

With 
PAD

Without 
PAD

Solid line = with PAD

Patients with PAD

Log Rank P-value: 0.06

HR (95% CI): 0.73 (0.52, 1.02)

Patients without PAD

Log Rank P-value: 0.047

HR (95% CI): 0.89 (0.79, 1.00)

9.28%

6.87%

5.32%

4.75%

With PAD:

Cangrelor 889 846 838 834 834 831 801

Clopidogrel 831 763 754 753 750 748 726

Without PAD:

Cangrelor 11384 10914 10853 10826 10808 10799 10568

Clopidogrel 11418 10881 10816 10782 10764 10750 10535

Patients at Risk

0

1

2

3

4

5

6

7

8

9

10

0 5 10 15 20 25 30

Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof



30 
 

Figure 5b. Kaplan Meier curves for secondary efficacy endpoint at 30 days in patients with and 
without PAD (cangrelor vs. clopidogrel). 

 
PAD, peripheral artery disease. 
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