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Background 

 Recent trials on thrombus aspiration in STEMI 
reported disappointing results with no reduction 
in mortality and possibly an increase in stroke. 
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Study Flow 

152 patients with subacute STEMI 12 and 48 hours after symptom onset   

Thrombus aspiration  
(n=70) 

Standard PCI Only  
(n=74) 

No CMR (n=14) No CMR (n=19) 

Final diagnosis other than STEMI (n=8)  

1:1 randomization 

Received allocated treatment (n=70) Received allocated treatment (n=69) 

Intention-to-treat (n=56) Intention-to-treat (n=55) 

Primary endpoint: Microvascular obstruction 
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Results 

Primary Endpoint: Microvascular Obstruction 
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MVO in Predefined Subgroups 
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Thrombus 
aspiration  

(n = 70)  

Standard 
PCI 

(n = 74) 

P 
Value 

All-cause death, n (%) 2 (3) 4 (5) 0.68 

Cardiovascular death, n (%) 2 (3) 3 (4) 1.0 

Reinfarction, n (%) 0 0 - 

TVR, n (%) 2 (3) 0 0.24 

TLR, n (%) 2 (3) 0 0.24 

Stent thrombosis, n (%) 0 0 - 

Stroke, n (%) 0 1 (1) 0.24 

Secondary Endpoints: Clinical Outcome 
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Conclusion 

 In patients with subacute STEMI routine 
manual thrombus aspiration before PCI 
failed to show a significant reduction in 
the primary endpoint of MVO assessed by 
CMR. 
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T.-T. Cung et al. N Engl J Med 2015;373:1021-31 
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Background 

 The opening of the mitochondrial permeability 
transition pore (PTP) plays a major role in 
reperfusion injury (Biochem J 1995; 307: 93-8). 

 Inhibition of cyclophilin D, a major component of 
the PTP, reduces the severity of myocardial 
reperfusion injury (Nature 2005; 434: 658-62). 

 In a proof-of-concept phase 2 trial, the 
administration of cyclosporine immediately 
before primary PCI reduced the myocardial 
infarct size in patients with STEMI (N Engl J Med 
2008; 359: 473-81). 
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Randomization of Patients 
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Clinical Outcomes at 1 Year 

The primary outcome was a composite of death from any cause, worsening of heart 
failure during the initial hospitalization, rehospitalization for heart failure, or 

adverse left ventricular remodeling at 1 year 
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Subgroups analysis 
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Discussion 

 This difference may be related to 

 a limited use of direct stenting 

 possibly to a higher rate of thrombus aspiration 

 the inclusion of only patients with anterior infarcts 

 a higher rate of use of loading doses of P2Y12 
inhibitors 

 the formulation of cyclosporine (Sandimmune 
versus CicloMulsion). 
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Conclusions 

 Cyclosporine did not reduce the risk of the 
composite outcome of death from any 
cause, worsening of heart failure during 
the initial hospitalization, re-
hospitalization for heart failure, or 
adverse left ventricular remodeling at 1 
year. 
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Thomas Engstrøm et al. Lancet 2015; 386: 665–71 
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Background 

 The PRAMI and CVLPRIT trials 

 angiographic assessed complete revascularization 

 We aimed to study the clinical outcome of 
patients with STEMI treated with fractional flow 
reserve (FFR)-guided complete revascularization 
versus treatment of the infarct-related artery 
only. 
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Methods 

 Procedures 

 We did additional PCI procedures—preferably 
with everolimus-eluting stents—2 days after 
the initial PCI procedure before discharge, 
according to local routines. 

 We judged FFR values of 0∙80 or lower 
significant and treated those lesions, in 
addition to visually estimated stenosis greater 
than 90%. 
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Trial profile 
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Results 

Of 314 patients allocated complete 
revascularization,  

97 (31%) had FFR values for lesions in 
non-infarct related arteries that were 
greater than the discrimination value of 
0∙80,  

 these individuals did not have any 
further invasive treatment. 
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Event rates of the combined primary endpoint 
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Clinical outcomes 
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Procedure-related complications 
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Primary endpoint in various subgroups 
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Results 

 The 97 patients with FFR measures 
greater than 0·80 did not differ from the 
remainder of the group allocated 
complete revascularization (hazard ratio 
1∙54, 95% CI 0∙82–2∙90; p=0∙18). 
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Discussion 

 The PRAMI, CVLPRIT, and PRIMULTI trials 
indicate a clinical reduction in future 
events by complete revascularization 
during index admission.  

 On the other hand, uncertainty remains 
about whether PCI of non infarct related 
vessels should be done. 
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Conclusion 

 Complete revascularization during the 
index admission of STEMI patients with 
multi-vessel disease reduces the risk of 
future events without increasing the risk 
of serious adverse events. 
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The Evaluating Xience and left ventricular function 
in PCI on occlusiOns afteR STEMI (EXPLORE) trial  

 
The impact of PCI for concurrent CTO on  

left ventricular function in STEMI patients 
 

A randomised multicenter trial 

José PS Henriques, et al., TCT 2015 
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Background 

 CTO in non-IRA in 10% of STEMI patients 

 No randomized data on effect of CTO PCI 

 EXPLORE 

 First RCT on the impact of PCI of CTO on LV 

function (LVEF and LVEDV) and clinical outcome 
in STEMI patients 
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304 patients randomly assigned  

150 randomized to  CTO-PCI 154 randomized  to No CTO-PCI 

0 withdrew consent 

 154 No CTO-PCI 
148 CTO-PCI 

(1 refusal of CTO-PCI)  

2 withdrew consent 

10 primary imaging endpoints  
not available  

       5 with poor imaging quality  
5 imaging not available 

12 primary imaging endpoints not available 
6 poor imaging quality   

 6 Imaging not available  

148 with clinical follow-up 154 with clinical follow-up 

136 analyzed for primary imaging endpoints 
144 analyzed for primary imaging 

endpoints 

Flowchart 
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Results 

CTO PCI (n=148) No CTO PCI (n=154) 

Multiple CTOs 13 (9%) 22 (14%) 

MI SYNTAX Score I 29±8 29±10 

Total J-CTO Score 2±1 2±1 

Multiple CTO arteries treated 6 (4%) 

Technique CTO procedure 
   Antegrade only 
   Retrograde 
   Crossboss/Stingray 

 
124 (84%) 
23 (16%) 

5 (3%) 

PCI successful, self-reported 117 (80%) 
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Primary Endpoint 

CTO PCI (n=148) No CTO PCI (n=154) Difference (95% CI) p 

LVEF (%) 44.1±12.2 44.8±11.9 -0.8 (-3.6to2.1) 0.597 

LVEDV (mL) 215.6±62.5 121.8±60.3 2.8 (-11.6to17.2) 0.703 
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LVEF – Subgroup analyses 
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Results 

CTO PCI (n=148) No CTO PCI (n=154) p 

Cardiac death 4 (2.7) 0 (0.0) 0.056 

Myocardial infarction 
   Peri-procedural 
   Spontaneous/Recurrent 

5 (3.4) 
4 (2.7) 
2 (1.4) 

3 (1.9) 
1 (0.6) 
2 (1.3) 

0.494 
0.204 

>0.999 

CABG 0 (0.0) 1 (0.6) >0.999 

MACE 8 (5.4) 4 (2.6) 0.212 
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Conclusions 

 CTO-PCI within one week after primary PCI is 
feasible and safe. 

 Early CTO-PCI 

 not associated with higher LVFE at 4M 

 not associated with higher LVEDV at 4M 

 In the subgroup analysis CTO-PCI of the LAD 

 associated with significantly higher LVEF at 4M 
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Marco Valgimigli et al. Lancet 2015; 385: 2465–76 
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Dion Stub et al. Circulation 2015;131:2143-2150 
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Measures of Infarct Size in Patients With Confirmed STEMI 
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Adverse Clinical End 
Points in Patients With 
Confirmed STEMI 
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Discussion 

 High-flow oxygen has been shown to 
reduce epicardial coronary blood flow, to 
increase coronary vascular resistance, and 
to affect the microcirculation, leading to 
functional oxygen shunting. 

 Our study was not powered for clinical 
end points. 
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Conclusion 

 Instead, the AVOID trial identified a signal 
for increased myocardial injury during 
uncomplicated acute myocardial 
infarction with the routine use of 
supplemental oxygen.  

 Oxygen should be treated like all other 
medical therapies, balancing efficacy and 
side-effect profile. 
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Graham Nichol et al. Circ Cardiovasc Interv 2015;8:e001965 
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Introduction 

 Induction of mild hypothermia (<35°C) 
before reperfusion has been shown to 
reduce infarct size in animal models of 
STEMI, as well as in small randomized 
trials and subgroup analyses of larger 
randomized trials in Humans. 

 But, still not fast enough to ensure 
adequate cooling before pPCI. 
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Procedure 

 In the intervention group, hypothermia to 
≤34.9°C was induced before PCI by lavaging the 
peritoneal cavity with temperature-controlled 
lactated Ringer’s solution using the Velomedix 
Automated Peritoneal Lavage System 
(Velomedix Inc, Menlo Park, CA), consisting of a 
peritoneal lavage kit and controller console 
(Figure 1). 
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The peritoneal hypothermia system 
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Patient flow diagram 
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Temperature and 
Time Measures 
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Clinical Event 
Rates Within 30 
Days 
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Results From Cardiac MRI 



KSC 2015 P values for interaction =0.35 and 0.25, respectively 

Subgroup analysis for the primary efficacy end point 
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Discussion 

 It is possible that the prolonged door-to-balloon 
time in the hypothermia group may have 
attenuated the effect of hypothermia on infarct 
size. 

 Stent thrombosis 

 Hypothermia increases platelet activation. 

 may attenuate the efficacy of ADP antagonists. 

 may delay gastric absorption and reduce the 
bioavailability of oral antiplatelet agents. 
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Conclusion 

 Peritoneal hypothermia was associated 
with an increased rate of adverse events 
(including stent thrombosis) without 
reducing infarct size. 
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Dariusz Dudek et al. Circ Cardiovasc Interv 2015;8:e001484 
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The INNOVATION Trial 

Cheol Woong Yu, et al., TCT 2015 
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Methods 

 STEMI patients presenting at two centers in 
Korea within 12 hours of symptom onset. 

 After achieving TIMI 3 flow, patients were 
randomized to receive either immediate (n = 52) 
or deferred stenting with intent to stent 3 to 7 
days later (n = 52). 

 For the primary endpoint of infarct size as 
percentage of left ventricular volume at 30 to 35 
days after primary reperfusion as assessed by 
cardiac MRI. 
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Results 
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Results 

 Differences between groups were more 
pronounced among patients with anterior wall 
MI for all parameters, favoring the deferred 
strategy (P = .025 for infarct size; P = .013 for 
microvascular obstruction size).  

 Mean peak CK-MB measurements were smaller 
in the deferred vs. the immediate stenting group 
(199 vs. 260; P = .039), and more deferred than 
immediate stenting patients reached myocardial 
brush grade 3 (39 vs. 28; P = .057) and TIMI 
myocardial perfusion grade 3 (28 vs. 18; P = .085). 
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Results 

 Aggravation of residual stenosis and 
dissection over time in the deferred 
stenting group was not significant 
between the beginning of the second 
procedure and the first procedure. 

 No urgent PCI was required in the 
deferred stenting group. 
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Discussion 

 The small sample size meant the study 
was not powered to demonstrate efficacy 
of deferred stenting.  

 Furthermore, six patients originally 
assigned to deferred stenting crossed 
over to the immediate procedure group, 
which may have contributed to the 
absence of urgent revascularization. 
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Conclusion 

 Deferred stenting could be performed 
without additional risk of adverse events 
with meticulous monitoring during the 
initial procedure, compared with 
immediate stenting. 
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Design of the DANAMI 3 trial program 

Dan Eik Høfsten, et al., Am Heart J 2015;169:613-21 
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