
Ques%on	  
•  Which	  of	  the	  following	  is	  incorrect	  regarding	  secondary	  
preven%on	  therapy	  op%ons	  for	  pa%ents	  with	  
established	  peripheral	  artery	  disease	  (PAD)?	  
a.  Vorapaxar	  is	  a	  novel	  antagonist	  of	  protease-‐ac%vated	  

receptor-‐1	  (PAR1),	  the	  primary	  receptor	  for	  thrombin	  on	  
human	  platelets	  that	  is	  also	  present	  on	  vascular	  
endothelium	  and	  smooth	  muscle	  	  

b.  Vorapaxar	  is	  now	  approved	  and	  indicated	  for	  use	  in	  
pa%ents	  with	  established	  PAD	  

c.  Vorapaxar	  has	  been	  shown	  to	  reduce	  the	  risk	  of	  
cardiovascular	  death,	  myocardial	  infarc%on,	  or	  stroke	  in	  
pa%ents	  with	  peripheral	  artery	  disease	  

d.  Vorapaxar	  significantly	  reduces	  acute	  limb	  ischemia	  and	  
peripheral	  revasculariza%on	  in	  pa%ents	  with	  qualifying	  
PAD	  
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with vorapaxar compared with placebo (32.7% versus 38.0%; 
HR, 0.87; 95% CI, 0.78–0.97; P=0.009; Table 3 and Figure 4).

Overall, there was no heterogeneity in the effect of vora-
paxar when stratified by use of a thienopyridine (primary end 
point, P for interaction=0.42; hospitalization for acute limb 
ischemia, P for interaction=0.22; peripheral revascularization, 
P for interaction=0.23) or by history of peripheral revascu-
larization (primary end point, P for interaction=0.55; hos-
pitalization for acute limb ischemia, P for interaction=0.82; 
peripheral revascularization, P for interaction=0.78).

A total of 3483 patients in the PAD cohort (92%) had no 
history of stroke. When analyses were restricted to this cohort, 
efficacy findings were similar. In this cohort, vorapaxar did 
not reduce CV death, MI, or stroke (P=0.43) but significantly 
reduced limb ischemic events, including hospitalization for 
acute limb ischemia (2.2% versus 4.1%; HR, 0.53; 95% CI, 
0.35–0.80; P=0.002) and peripheral revascularization (18.1% 
versus 22.0%; HR, 0.83; 95% CI, 0.72–0.97; P=0.018), as 
well as the broader end point of urgent vascular hospitalization 
(2.3% versus 8.1%; HR, 0.66; 95% CI, 0.51–0.86; P=0.002).

Safety End Points
Compared with placebo, in the PAD cohort, vorapaxar 
increased the risk of bleeding, including GUSTO moderate or 
severe bleeding (7.4% versus 4.5%; HR, 1.62; 95% CI, 1.21–
2.18; P=0.001; Table 3 and Figure I in the online-only Data 
Supplement). The rates of intracranial hemorrhages with vora-
paxar compared with placebo were 0.9% versus 0.4% (HR, 
2.03; 95% CI, 0.82–5.02; P=0.13; Figure II in the online-only 
Data Supplement). We found no difference in the risk of intra-
cranial hemorrhage in the PAD cohort compared with those 
who qualified with MI or stroke (P for interaction=0.91) or 
those who qualified with MI (P for interaction=0.60). There 
was no difference in fatal bleeding (Table 3 and Figure III in 
the online-only Data Supplement). When patients with a his-
tory of cerebrovascular disease were excluded, rates of intra-
cranial hemorrhage were lower (0.7% for vorapaxar versus 
0.4% for placebo; P=0.37). The risk of GUSTO moderate or 

severe bleeding with vorapaxar in the PAD cohort was similar 
for those on thienopyridine (HR, 1.61; 95% CI, 1.04–2.50; 
P=0.032) compared with those not on thienopyridine (HR, 
1.63; 95% CI, 1.1–2.42; P=0.016) at baseline, with no sig-
nificant interaction for bleeding (P for interaction=0.98 for 
GUSTO moderate or severe bleeding, P=NS for all other 
safety end points reported). The risk of bleeding also did not 
differ on the basis of the use of aspirin at baseline (P for inter-
action=0.20 for GUSTO moderate or severe bleeding) or with 
background dual antiplatelet therapy (P for interaction=0.403 
for GUSTO moderate or severe bleeding).

Discussion
When added to standard therapy, vorapaxar did not sig-
nificantly reduce the risk of CV death, MI, or stroke in the 
subgroup of patients who qualified for the trial with PAD. 
However, vorapaxar significantly reduced limb ischemic 
events, including both hospitalization for acute limb ischemia 
and peripheral artery revascularization. These events occurred 
frequently, are associated with significant morbidity and cost, 
and have few proven preventive medical therapies. Overall, 
bleeding was increased with vorapaxar, including a trend 
toward a higher rate of intracranial bleeding.

Antiplatelet Therapy in PAD
A large meta-analysis by the Antithrombotic Trialists’ Collab-
oration showed a reduction in the odds of major adverse car-
diovascular events with antiplatelet therapy in PAD patients; 
however, there was important heterogeneity in the component 
trials in terms of population, outcomes, and therapies evaluated.6 
Importantly, recent studies of aspirin for prevention in asymp-
tomatic patients with PAD qualified by ankle-brachial index 
(<0.99 and ≤0.95) have shown no benefit.7,8 In addition, a meta-
analysis of aspirin for the prevention of major adverse cardio-
vascular events in patients with PAD did not confirm efficacy.12

Reconciling the discordant findings in these trials of antiplate-
let therapy in PAD is complex and may be related to differences 
in the populations studied, whether patients had symptomatic 

Figure 1. Kaplan-Meier rates for the composite of 
cardiovascular death (CVD), myocardial infarction 
(MI), or stroke by treatment allocation in the 
peripheral artery disease cohort. HR indicates 
hazard ratio.
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11.9%	  

11.3%	  

HR=0.94;	  95%CI=0.78-‐1.14;	  p=0.53	  

Tes%ng	  for	  a	  difference	  in	  
the	  effect	  of	  vorapaxar	  in	  
the	  PAD	  stratum	  compared	  
with	  that	  observed	  in	  the	  
remainder	  of	  the	  trial	  cohort	  
was	  not	  significant	  (p	  
interac%on=0.35),	  including	  
comparison	  with	  the	  MI	  
group	  alone,	  in	  which	  there	  
was	  a	  clear	  benefit	  of	  
vorapaxar	  (p	  
interac%on=0.16)	  

Major	  efficacy	  endpoints	  

Bonaca	  et	  al.	  Circula%on.	  
2013;127:1522-‐1529	  
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muscle cells. Because activation of PAR-1 by thrombin has 
been shown to be mitogenic in endothelial and smooth muscle 
cells, antagonism of PAR-1 with vorapaxar may reduce vascu-
lar remodeling, which leads to impaired perfusion.9,20,21

When added to background antiplatelet therapy, vorapaxar 
significantly increased bleeding in patients qualifying for 
the PAD cohort. Patients with PAD have been shown to be 
at increased risk of bleeding, and in some studies, the pres-
ence of PAD has been identified as an independent predic-
tor of bleeding risk after adjustment for comorbidities.16,22 
Therefore, the reduction in peripheral ischemic events would 
need to be weighed against the risk of serious bleeding, 
including intracranial hemorrhage, in individual patients if 
vorapaxar becomes available for clinical use.

Several limitations of the present study should be noted. 
Although there was a numeric reduction in the primary end 
point in the PAD group and no statistical difference from the 
significant reduction was observed in the overall trial, the 

present cohort was not sufficiently sized to show a signifi-
cant reduction in the primary end point with vorapaxar. Also, 
although the trial was designed to evaluate the efficacy of vora-
paxar in addition to standard background antiplatelet therapy, 
the heterogeneity of background antiplatelet therapy limits the 
ability to discriminate differential effects when added to spe-
cific antiplatelet agents (eg, cilostazol). In addition, the present 
data set does not permit us to report on the potential efficacy 
and safety of vorapaxar as monotherapy. Finally, efficacy 
analyses were performed according to an intention-to-treat 
principle. Although annualized treatment discontinuation was 
similar to other trials of antiplatelet therapies in stable popula-
tions, premature cessation and treatment nonadherence could 
have attenuated the magnitude of the efficacy of vorapaxar.14

Conclusions
In patients with symptomatic PAD, vorapaxar did not signifi-
cantly reduce the risk of cardiovascular death, MI, or stroke 

A

B

Figure 2. A, Kaplan-Meier rates for hospitalization 
for limb ischemia by treatment allocation in the 
peripheral artery disease (PAD) cohort. B, Kaplan-
Meier for peripheral revascularization by treatment 
allocation in the PAD cohort. HR indicates hazard 
ratio.
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Peripheral	  revasculariza+on	  

3.9%	  

2.3%	  

HR=0.58;	  95%CI=0.39-‐0.86;	  
p=0.006	  

22.2%	  

18.4%	  

HR=0.84;	  95%CI=0.73-‐0.97;	  
p=0.017	  

The	  reduc%on	  in	  acute	  limb	  ischemia	  was	  evident	  by	  30	  days	  (0%	  versus	  0.4%;	  
P=0.008)	  and	  con%nued	  throughout	  the	  dura%on	  of	  follow-‐up	  (2.3%	  versus	  3.7%;	  
HR,	  0.62;	  95%	  CI,	  0.42–0.92).	  In	  contrast,	  the	  reduc%on	  in	  peripheral	  
revasculariza%on	  became	  apparent	  later	  in	  follow-‐up	  


