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ORIGINAL ARTICLE

Ischemic Events Occur Early in Patients 
Undergoing Percutaneous Coronary Intervention 
and Are Reduced With Cangrelor: Findings From 
CHAMPION PHOENIX
Matthew A. Cavender , MD, MPH; Robert A. Harrington, MD; Gregg W. Stone , MD; Ph. Gabriel Steg , MD;  
C. Michael Gibson, MD; Christian W. Hamm, MD; Matthew J. Price , MD; Renato D. Lopes , MD; Sergio Leonardi , MD;  
Efthymios N. Deliargyris , MD; Jayne Prats , PhD; Kenneth W. Mahaffey, MD; Harvey D. White , DSc;  
Deepak L. Bhatt , MD, MPH; on behalf of the CHAMPION PHOENIX Investigators*

BACKGROUND: Thrombotic events are reduced with cangrelor, an intravenous P2Y12 inhibitor. We sought to characterize the 
timing, number, and type of early events (within 2 hours of randomization) in CHAMPION PHOENIX (A Clinical Trial Comparing 
Cangrelor to Clopidogrel Standard of Care Therapy in Subjects Who Require Percutaneous Coronary Intervention).

METHODS: CHAMPION PHOENIX was a double-blind, placebo-controlled trial that randomized patients undergoing 
percutaneous coronary intervention to cangrelor or clopidogrel. For this analysis, we evaluated the efficacy of cangrelor 
in the first 2 hours postrandomization with regards to the primary end point (death, myocardial infarction, ischemia-driven 
revascularization, or stent thrombosis). Sensitivity analyses were performed evaluating a secondary, post hoc end point (death, 
Society of Coronary Angiography and Intervention myocardial infarction, ischemia-driven revascularization, or Academic 
Research Consortium definite stent thrombosis).

RESULTS: The majority of events (63%) that occurred in the trial occurred within 2 hours of randomization. The most common 
early event was myocardial infarction; next were stent thrombosis, ischemia driven revascularization, and death. In the first 2 
hours after randomization, cangrelor significantly decreased the primary composite end point compared with clopidogrel (4.1% 
versus 5.4%; hazard ratio, 0.76 [95% CI, 0.64–0.90], P=0.002). Similar findings were seen for the composite end point of 
death, Society of Coronary Angiography and Intervention myocardial infarction, ischemia-driven revascularization, or Academic 
Research Consortium stent thrombosis at 2 hours (0.9% versus 1.6%; hazard ratio, 0.57 [95% CI, 0.40–0.80], P=0.001). 
Between 2 and 48 hours, there was no difference in the primary composite end point (0.6% versus 0.5%; odds ratio, 1.17 
[95% CI, 0.71–1.93]; P=0.53). Early (≤2 hours of randomization) GUSTO (Global Use of Strategies to Open Occluded 
Coronary Arteries) moderate or severe bleeding events were infrequent, and there was no significant difference with cangrelor 
compared with clopidogrel (0.2% [n=10] versus 0.1% [n=4]; adjusted odds ratio, 1.41 [95% CI, 0.37–5.40]; P=0.62).

CONCLUSIONS: The reductions in ischemic events and overall efficacy seen with cangrelor in CHAMPION PHOENIX occurred 
early and during the period of time in which patients were being actively treated with cangrelor. These findings provide 
evidence that supports the importance of potent platelet inhibition during percutaneous coronary intervention.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifier: NCT01156571.

GRAPHIC ABSTRACT: A graphic abstract is available for this article.
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Patients undergoing percutaneous coronary inter-
vention (PCI) are at risk of activation of the clotting 
process, formation of intravascular thrombus, and 

subsequent myocardial infarction (MI).1 These peripro-
cedural thrombotic events can occur due to injury of  
the vascular wall secondary to the intervention or from the  
formation of thrombus on equipment used to perform the 
PCI.2 These periprocedural MI events are associated with 
high morbidity and mortality.3 As such, adjunctive phar-
macology used at the time of PCI is designed to prevent 
thrombus formation by inhibiting both platelet activation 
and thrombin formation.

The CHAMPION PHOENIX trial (A Clinical Trial Com-
paring Cangrelor to Clopidogrel Standard of Care Therapy 
in Subjects Who Require Percutaneous Coronary Inter-
vention) was part of a clinical development program that 
established the efficacy and safety profile of cangrelor.4–7 
The CHAMPION PHOENIX trial randomized 11 145 
patients undergoing PCI to either intravenous cangrelor, 
an intravenous platelet P2Y12 inhibitor, or clopidogrel, an 
oral P2Y12 inhibitor. In this trial, cangrelor reduced the pri-
mary composite end point of death, MI, ischemia-driven 
revascularization, or stent thrombosis at 48 hours in 
patients undergoing PCI, as well as the key secondary end 
point of stent thrombosis.6 In the trial, cangrelor was given 
for 2 hours or for the duration of the procedure (whichever 
was longer). It would be expected that the majority of ben-
efit with cangrelor would be seen during the time in which 
cangrelor was being administered. Thus, in this analysis, 
we sought to further characterize the timing, number, and 
type of events that occurred during the cangrelor infusion.

METHODS
The data that support the findings of this study are available 
from the corresponding author upon reasonable request.

Study Population and Design
The full design of the CHAMPION PHOENIX trial has been previ-
ously described.6,8 The trial was a double-blind, placebo-controlled 
trial that included patients undergoing PCI for ST-segment–ele-
vation myocardial infarction (STEMI), non–ST-segment–elevation 
myocardial infarction (NSTEMI), or stable angina. Patients treated 
previously with platelet inhibitors were excluded. After angiogra-
phy confirmed eligibility for the study, patients were randomized to 
either cangrelor followed by clopidogrel after the infusion of can-
grelor was complete or clopidogrel alone. Patients randomized to 
cangrelor received an infusion of cangrelor (30 μg per kilogram 
followed by an infusion of 4 μg per kilogram per minute) as well 
as placebo capsules. Cangrelor was to be continued for at least 
2 hours from randomization or for the duration of the procedure 
(if the procedure lasted >2 hours). At the conclusion of the infu-
sion of cangrelor, patients received a second set of capsules that 
contained 600 mg of clopidogrel. Patients randomized to clopi-
dogrel received either 300 or 600 mg of clopidogrel (based on 
the discretion of the investigator). Randomization was stratified by 
intended loading dose of clopidogrel (300 versus 600 mg) and 
normal or abnormal status at baseline (status based on cardiac 
biomarkers, changes in the ECG, and symptoms).

End Points
All components of the primary and secondary efficacy end points 
were adjudicated by a clinical events committee at the Duke 
Clinical Research Institute. The original primary efficacy end point 
was a composite of death, MI, ischemia-driven revascularization, 
or stent thrombosis at 48 hours. In the primary article, MI was 
defined based on the second Universal Definition of MI, and stent 
thrombosis included both definite stent thrombosis (as defined by 
the Academic Research Consortium [ARC]) and intraprocedural 
stent thrombosis (angiographically confirmed new or worsening 

Nonstandard Abbreviations and Acronyms

ARC	 Academic Research Consortium
CANTIC	� Platelet Inhibition With Cangrelor and 

Crushed Ticagrelor in STEMI Patients 
Undergoing Primary Percutaneous 
Coronary Intervention

GPI	 glycoprotein IIb/IIIa inhibitor
MI	 myocardial infarction
NSTEMI	� non–ST-segment–elevation myocardial 

infarction
PCI	 percutaneous coronary intervention
SCAI	� Society of Coronary Angiography and 

Intervention
STEMI	 ST-segment–elevation myocardial infarction
ST	 stent thrombosis

WHAT IS KNOWN
•	 Patients undergoing percutaneous coronary inter-

vention are at risk of thrombotic complications 
including stent thrombosis and myocardial infarction.

•	 Cangrelor, an intravenous P2Y12 inhibitor, has been 
shown to reduce major adverse cardiovascular 
events at 48 hours in the CHAMPION PHOENIX 
trial (A Clinical Trial Comparing Cangrelor to Clopi-
dogrel Standard of Care Therapy in Subjects Who 
Require Percutaneous Coronary Intervention).

WHAT THE STUDY ADDS
•	 Cardiovascular events that occurred in the CHAM-

PION PHOENIX trial were most commonly 
ischemic in nature (myocardial infarction, stent 
thrombosis); and, while the primary end point of the 
trial was at 48 hours, the majority of cardiovascular 
events occurred in the first 2 hours after the start of 
percutaneous coronary intervention.

•	 Treatment with cangrelor reduced these ischemic 
events in the first 2 hours after randomization.

•	 There was no rebound increase in cardiovascular events 
during the period of time in which patients were being 
transitioned from cangrelor to an oral P2Y12 inhibitor.
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thrombus related to the placement of the coronary stent).9–11 Timing 
of the events was determined and based on the timing of the onset 
of symptoms/ECG changes, evidence of intraprocedural complica-
tions by the angiographic core laboratory, or elevation in biomarkers.

For these analyses, we also present a post hoc secondary 
composite end point including only those MIs that satisfied 
the Society of Coronary Angiography and Intervention [SCAI] 
definition, and stent thrombosis that included only ARC defi-
nite stent thrombosis events. These additional end points were 
included to reflect the Food and Drug Administration’s review 
and approval of the drug. The primary safety end point was 
severe, noncoronary artery bypass grafting bleeding as defined 
by the GUSTO (Global Use of Strategies to Open Occluded 
Coronary Arteries) criteria.12 The primary safety end point was 
not adjudicated independently but was reported by blinded 
investigators according to prespecified definitions.13 All out-
comes reported are at 48 hours unless otherwise noted.

An academic executive committee and The Medicines 
Company designed the trial. The Medicines Company funded 
the trial. At the conclusion of the trial, the database was trans-
ferred to the Baim Clinical Research Institute who had full 
access to the data and worked with The Medicines Company 
to perform and validate the analyses included in this article. The 
Institutional Review Board or Ethics Committee for each partic-
ipating institution reviewed and approved the trial. All patients 
provided written informed consent.

Statistical Analysis
The modified-intention to treat population of patients who under-
went PCI and were treated with study drug was used for these 
analyses (n=10 942). We performed a post hoc landmark analy-
sis at 2 hours to reflect a comparison before the administration 
of the clopidogrel 600 mg transition dose in the cangrelor group. 
Comparisons between patients treated with cangrelor or clopi-
dogrel at 2 hours were made using logistic regression and Cox 
proportional hazard models. In those patients without an event 
in the first 2 hours following randomization, a landmark analy-
sis was performed from the second hour to 48 hours. Logistic 
regression and Cox proportional hazard models were developed 
to evaluate the factors associated with death, MI (SCAI defini-
tion), ischemia driven revascularization, or ARC stent thrombosis 
(ST) at 2 hours which included the following variables: sex, race, 
weight, tobacco use, medical history (prior MI, peripheral artery 
disease, heart failure, diabetes, prior cerebrovascular accident, 
prior PCI/coronary artery bypass grafting), geography, extent of 
coronary artery disease, index diagnosis/biomarker elevation, 
vessel(s) treated, use of drug-eluting stents, treatment allocation, 
duration of therapy, procedural anti-thrombotic regimen (aspirin 
dose, clopidogrel loading dose/timing, GPI [glycoprotein IIb/IIIa 
inhibitor], bivalirudin), and procedural characteristics (duration of 
procedure, number/length of stents placed). A 2-sided signifi-
cance level of 0.05 was used. There were no corrections for mul-
tiple comparisons due to the exploratory nature of this analysis. 
Event curves were developed using Kaplan-Meier estimations. 
Analyses were performed using SAS version 9.3.

RESULTS
The median duration of PCI in the trial was 17 minutes 
(interquartile range, 10–30), and the median duration 

of the infusion was 129 minutes. The vast majority of 
patients randomized to cangrelor received the infusion 
for >2 hours (n=3805; 69.6%) while 30.4% (n=1662) 
had an infusion of ≤2 hours.

In the first 2 hours after randomization, cangrelor sig-
nificantly decreased the events of the primary composite 
end point of death, MI, ischemia-driven revascularization, 
or stent thrombosis by 25% when compared with clopi-
dogrel (5.4% [n=293] versus 4.1% [n=223]; hazard ratio, 
0.76 [95% CI, 0.64–0.90], P=0.002; Table 1, Figure 1A). 
Similar findings were seen when evaluating the composite 
end point of death, MI (SCAI), ischemia-driven revascular-
ization, or ARC stent thrombosis at 2 hours (1.6% [n=88] 
versus 0.9% [n=50]; hazard ratio, 0.57 [95% CI, 0.40–
0.80], P=0.001; Figure  1B). Compared with clopidogrel 
the benefit of cangrelor was driven by significant early 
reductions in MI (SCAI definition) at 2 hours (1.4% [n=75] 
versus 0.8% [n=44]; hazard ratio, 0.59 [95% CI, 0.40–
0.85]; P=0.004; Figure 2A) and ST (n=70 [1.3%] versus 
n=37 [0.7%]; hazard ratio, 0.53 [95% CI, 0.35–0.79], 
P=0.001 [Figure 2B]). As a sensitivity analysis because 
SCAI-MI and ARC-ST occur post procedurally, we also 
counted events beginning post-PCI. Of the 270 isch-
emic events from the secondary composite that occurred 
post-PCI, the majority occurred during the first two hours 
(63.3% [n=171]). MI (SCAI definition) was the most com-
mon event (44%, n=120); 7% (n=19) were ARC-ST, 7% 
(n=19) ischemia driven revascularization, and 5% (n=14) 
death (Figure 3). There was no excess of events (16 ver-
sus 15; P=0.86) in the cangrelor arm during the 2 to 6 
hours transition period to oral clopidogrel when compared 
with patients given clopidogrel at the time of PCI. Between 
2 and 48 hours, there was no difference in the primary 
composite end point of death, MI, ischemia driven revas-
cularization, or stent thrombosis between patients ran-
domized to either cangrelor or clopidogrel (0.6% [n=34] 
versus 0.5% [n=29]; odds ratio, 1.17 [95% CI, 0.71–1.93]; 
P=0.53). In the period from 2 to 6 hours compared with 
the first 2 periprocedural hours, overall number of events 
decreased by 73%. When stratifying early and late out-
comes by the loading dose of clopidogrel, the odds ratio 
of the primary end point at 2 hours in patients treated with 
cangrelor compared with clopidogrel was 0.79 (95% CI, 
0.57–1.09; P=0.15) in the cohort loaded with 300 mg 
of clopidogrel and 0.74 (95% CI, 0.59–0.91; P=0.01) for 
patients loaded with 600 mg of clopidogrel. There were no 
differences in late outcomes in both the 300 and 600 mg 
loading dose cohorts (Tables S1 and S2).

In a multivariable analysis, factors associated with 
the increased risk of the composite of death, MI (SCAI), 
ischemia-driven revascularization, or ARC-ST at 2 hours 
included intent to use a 300 mg loading dose of clopido-
grel, being randomized from a site in the United States 
treatment with a GPI, longer PCI duration, and infusion 
of cangrelor for <120 minutes. In contrast, factors asso-
ciated with a lower risk of the composite of death, MI 
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(SCAI), ischemia-driven revascularization, or ARC-ST at 
2 hours included treatment with cangrelor, positive car-
diac biomarkers at baseline, tobacco use, receipt of a 
drug-eluting stent (Table 2).

Treatment with cangrelor was associated with lower 
risk of SCAI MI (adjusted odds ratio, 0.57 [95% CI, 
0.35–0.94]; P=0.03) while an intended clopidogrel 
dose of 300 mg was associated with an increased 
risk of SCAI MI (adjusted odds ratio, 3.20 [95% CI, 
1.61–6.36]; P=0.009). Other predictors of increased 
risk of SCAI MI at 2 hours included randomization in 
the United Sates, 300 mg clopidogrel loading dose, uti-
lization of a GPI, short duration of cangrelor infusion, 
and an increased duration of PCI. Other predictors of 
a lower risk of SCAI MI at 2 hours included elevated 
cardiac biomarkers, tobacco use, and treatment with a 
drug-eluting stent (Table S3).

Early (≤2 hours of randomization) GUSTO moderate 
or severe bleeding events were infrequent and there 
was no significant difference in rates of these events 
in patients treated with cangrelor compared with clopi-
dogrel (0.2% [n=10] versus 0.1% [n=4]; adjusted odds 
ratio, 1.41 [95% CI, 0.37–5.40]; P=0.62).

DISCUSSION
In this analysis of CHAMPION PHOENIX, we found 
the majority of cardiovascular events that occurred 
in the overall trial were ischemic in nature (MI, stent 

thrombosis), and these events occurred more frequently 
in the first 2 hours after the start of PCI. The early 
reduction in the composite cardiovascular end point 
was evident with both the original protocol-defined end 
point, as well as with a post hoc composite end point 
that reflected a more selective definition of MI and ST. 
The use of SCAI-defined MI and ARC-ST provided fur-
ther reassurance that cangrelor could reduce ischemic 
complications of PCI even when using a definition that 
identified a subset of events which some have thought 
may be more clinically important.3

These early events corresponded with the time in 
which patients randomized to cangrelor were receiv-
ing the intravenous P2Y12 inhibitor. Thus, earlier onset 
of platelet inhibition with an intravenous drug allows 
for platelet inhibition that is earlier than oral clopidogrel 
(which must be converted into its active form by the liver). 
Furthermore, since cangrelor is available in an intrave-
nous formulation which is immediately active, the platelet 
inhibition is more consistent than clopidogrel and unaf-
fected by differences in genotype.14

These data demonstrate that the reductions in isch-
emic events with cangrelor corresponded to the time in 
which patients were being treated with cangrelor. From 
2 hours on, a period of time in which 70% of patients 
randomized to cangrelor had already been transitioned 
to oral clopidogrel, the odds of ischemic events were 
similar in both groups. This demonstrates that the 
transition period from cangrelor to oral maintenance 

Table 1.  Event Rates and Odds Ratios for Early (≤2 Hours) and Late (>2 Hours) Events

 Cangrelor (N=5470) Clopidogrel (N=5469) OR (95% CI) P value

Early events (≤2 h)

  Death, MI, IDR, ST (protocol) 223 (4.1%) 293 (5.4%) 0.75 (0.63–0.90) 0.002

  Death, MI (SCAI), IDR, ST 80 (1.5%) 134 (2.5%) 0.59 (0.45–0.78) <0.001

  Death, MI (SCAI), IDR, ARC-ST 50 (0.9%) 88 (1.6%) 0.56 (0.40–0.80) 0.001

  Death 7 (0.1%) 6 (0.1%) 1.17 (0.39–3.47) 0.78

  MI (protocol) 191 (3.5%) 243 (4.4%) 0.78 (0.64–0.94) 0.01

  MI (SCAI) 44 (0.8%) 75 (1.4%) 0.58 (0.40–0.85) 0.005

  IDR 2 (0.1%) 11 (0.2%) 0.18 (0.04–0.82) 0.03

  ST 37 (0.7%) 70 (1.3%) 0.53 (0.35–0.78) 0.002

  ARC-ST 2 (0.0%) 17 (0.3%) 0.12 (0.03–0.51) 0.004

Late events (>2 to 48 h)

  Death, MI, IDR, ST (protocol) 34 (0.6%) 29 (0.5%) 1.17 (0.71–1.93) 0.53

  Death/MI (SCAI)/IDR/ST 29 (0.5%) 24 (0.4%) 1.21 (0.70–2.08) 0.49

  Death/MI (SCAI)/IDR/ARC-ST 29 (0.5%) 26 (0.5%) 1.12 (0.66–1.90) 0.69

  Death 11 (0.2%) 12 (0.2%) 0.92 (0.40–2.08) 0.83

  MI (protocol) 16 (0.3%) 12 (0.2%) 1.33 (0.63–2.82) 0.45

  MI (SCAI) 9 (0.2%) 6 (0.1%) 1.50 (0.53–4.22) 0.44

  IDR 26 (0.5%) 27 (0.5%) 0.96 (0.56–1.65) 0.89

  ST 9 (0.2%) 4 (0.1%) 2.25 (0.69–7.32) 0.18

  ARC-ST 10 (0.2%) 5 (0.1%) 2.00 (0.68–5.86) 0.21

ARC indicates Academic Research Consortium; IDR, ischemia driven revascularization; MI, myocardial infarction; OR, odds ratio; SCAI, 
Society of Angiography and Intervention; and ST, stent thrombosis.
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therapy (clopidogrel) did not result in adverse ischemic 
consequences.

These data also support the hypothesis that an effec-
tive antiplatelet strategy reduces thrombotic events in 
patients undergoing PCI. In addition, it supports prior find-
ings of increased risk of ischemic events in the early time 

period around PCI.15 Previous analyses from the CHAM-
PION program support the idea that early periprocedural 
antiplatelet therapy (beyond aspirin and anticoagulation) 
does indeed further reduce important ischemic events.4 
However, given the low number of adverse cardiovascular 
events seen in patients undergoing PCI in the nonacute 

Figure 1. Landmark analyses of composite ischemic end points.
Landmark analysis of the (A) incidence of death, myocardial infarction, ischemia driven revascularization, or stent thrombosis at 2 hr following 
randomization and after 2 hr and (B) death, myocardial infarction [Society of Angiography and Intervention], ischemia driven revascularization, or 
Academic Research Consortium stent thrombosis at 2 hr following randomization and after 2 hr. HR indicates hazard ratio.
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MI setting, it would require an extremely large random-
ized clinical trial to prove that more potent antiplatelet 
therapy reduces mortality in this particular subset of 
patients, though in the CHAMPION PLATFORM trial of 
cangrelor versus placebo, there was a significantly lower 
rate of mortality with cangrelor.4

Treatment with cangrelor, when compared with clopido-
grel, reduced these early ischemic events without increasing 

the incidence of early or late severe bleeding events seen 
with other intravenous therapies, such as GPI.16,17 The 
absolute risk reduction seen in early trials with GPIs was 
similar to the absolute increase in the risk of major bleed-
ing events. However, contemporary randomized trials in 
patients with non–ST-segment–elevation acute coronary 
syndrome failed to show a benefit with GPI but did continue 
to find a significant increase in the risk of bleeding.18,19

Figure 2. Landmark analyses of individual ischemic end points.
Landmark analysis of the incidence of (A) myocardial infarction (Society of Angiography and Intervention Definition) before and after 2 hr 
postrandomization and (B) stent thrombosis at 2 hr. HR indicates hazard ratio. 

Figure 3. Distribution and type of ischemic events post-percutaneous coronary intervention in CHAMPION PHOENIX (A Clinical 
Trial Comparing Cangrelor to Clopidogrel Standard of Care Therapy in Subjects Who Require Percutaneous Coronary Intervention).
ARC indicates Academic Research Consortium; IDR, ischemia driven revascularization; MI, myocardial infarction; SCAI, Society of 
Angiography and Intervention; and ST, stent thrombosis.
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In the CHAMPION PHOENIX trial, most patients ran-
domized were undergoing PCI for stable angina (n=6140, 
56%). The percentages of patients undergoing PCI for 
NSTEMI (26%) and STEMI (18%) were lower. There-
fore, the majority of ischemic events occurred in patients 
undergoing PCI for stable angina (n=403), with a lower 
number of events in patients with NSTEMI (n=111) and 
STEMI (n=65). In the overall trial, there was no interaction 
between the benefit with cangrelor and the index indica-
tion for PCI (P value [interaction]=0.98).6,20 The angio-
graphic core-lab analysis from CHAMPION PHOENIX 
(the largest to date) showed that benefits were present 
in acute coronary syndrome, as well as non-acute coro-
nary syndrome patients, especially when the latter group 
had high risk angiographic features.21

The findings from this study should be interpreted in 
the context of some limitations. First, these analyses rep-
resent a post hoc analysis analyzing the effects of can-
grelor at a period of time not designated as the primary 
duration. We chose 2 hours because this corresponds 
to a time in which patients were being treated with can-
grelor and before the period of time in which they were 
transitioned to oral clopidogrel. All patients in the com-
parator arm were treated with clopidogrel, and the tim-
ing of clopidogrel administration (either before the start 
of the PCI or immediately after) was left to the discretion 
of the individual operator. Both these subgroups showed 
consistent benefit. Whether the early reduction in events 

seen with cangrelor would persist when compared with 
more potent oral P2Y12 inhibitors cannot be addressed 
directly by CHAMPION PHOENIX. However, the CAN-
TIC trial (Platelet Inhibition With Cangrelor and Crushed 
Ticagrelor in STEMI Patients Undergoing Primary Percu-
taneous Coronary Intervention) found a significant degree 
of additional platelet inhibition in patients with STEMI on 
top of the antiplatelet effect of ticagrelor.22 In the CANTIC 
trial, patients undergoing primary PCI were randomized 
to either cangrelor or crushed ticagrelor. Those patients 
randomized to cangrelor had significantly lower P2Y12 
reaction units compared with patients randomized to 
crushed ticagrelor.22 In addition, previous studies have 
not found more potent, oral P2Y12 inhibitors to reduce 
ischemic events when used before revascularization in 
patients with acute coronary syndromes, and the most 
recent European Society of Cardiology  guidelines give 
such routine oral pretreatment a class III recommenda-
tion when the coronary anatomy is unknown and an early 
invasive strategy is planned.23–25 Furthermore, cangrelor 
has been shown to have antiplatelet effects which occur 
more quickly than oral P2Y12 inhibitors. In the CHAM-
PION PHOENIX trial, patients were excluded if they had 
previously been treated with an intravenous platelet inhib-
itor since it would have not been possible to assess the 
effects of cangrelor if patients had already been treated 
with another agent before randomization in the trial. Finally, 
the cost effectiveness of therapy with cangrelor has yet to 

Table 2.  Factors Associated With Risk of Death, MI (SCAI), Ischemia Driven Revascularization, or ARC Stent Thrombosis at 2 Hours

Factor Category Event (N=138) No event (N=10801) Adjusted OR and 95% CI P value for adjusted OR

Treatment Cangrelor 50/5470 (0.9) 5420/5470 (99.1) 0.51 (0.32–0.81) 0.005

 Clopidogrel 88/5469 (1.6) 5381/5469 (98.4)   

Intended clopidogrel loading dose 300 mg 55/2806 (2.0) 2751/2806 (98.0) 2.93 (1.54–5.57) 0.001

 600 mg 83/8133 (1.0) 8050/8133 (99.0)   

United States Yes 58/4097 (1.4) 4039/4097 (98.6) 3.98 (1.54–10.33) 0.005

 No 80/6842 (1.2) 6762/6842 (98.8)   

Baseline cardiac marker positive Yes 33/3980 (0.8) 3947/3980 (99.2) 0.48 (0.27–0.83) 0.009

 No 105/6950 (1.5) 6845/6950 (98.5)   

Smoker Yes 69/6305 (1.1) 6236/6305 (98.9) 0.57 (0.36–0.92) 0.02

 No 66/4370 (1.5) 4304/4370 (98.5)   

Received eluting stent Yes 56/5808 (1.0) 5752/5808 (99.0) 0.45 (0.27–0.76) 0.003

 No 75/4651 (1.6) 4576/4651 (98.4)   

GPI used Yes 25/380 (6.6) 355/380 (93.4) 9.81 (4.90–19.63) <.0001

 No 113/10 559 (1.1) 10 446/10 559 (98.9)   

Infusion duration ≤120 min 58/3287 (1.8) 3229/3287 (98.2) 2.33 (1.40–3.87) 0.001

 >120 min 80/7641 (1.0) 7561/7641 (99.0)   

PCI duration, mins N 138 10799 1.01 (1.01–1.02) 0.001

 Mean±SD 35.59±31.23 22.44±19.21   

 Median 26.50 17.00   

 (Q1, Q3) 13.0–43.0 10.0–30.0   

 (min, max) 2.0–205.0 0.0–359.0   

ARC indicates Academic Research Consortium; GPI, glycoprotein IIb/IIIa inhibitor; MI, myocardial infarction; OR, odds ratio; PCI, percutaneous coronary interven-
tion; and SCAI, Society of Angiography and Intervention.
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be fully defined. Prior studies have found intraprocedural 
thrombotic events and delays to coronary bypass surgery, 
which were reduced with cangrelor, to be associated with 
significant health care costs.26,27

In conclusion, the reductions in ischemic events, and 
thus, the overall efficacy seen with cangrelor in this 
exploratory analysis of CHAMPION PHOENIX occurred 
early and during the period of time in which patients were 
being actively treated with cangrelor. These findings 
affirm the feasibility of the transition strategy for proce-
dural cangrelor to oral maintenance P2Y12 inhibition and 
provide evidence that supports the importance of potent 
platelet inhibition during PCI.
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