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Introduction and outline of the thesis

Acute ST-elevation myocardial infarction (STEMI) is, in general, the result of acute rupture or 

ulceration of an atherosclerotic plaque leading to an acute thrombotic occlusion of a major 

epicardial coronary artery.1, 2 Early restoration of myocardial perfusion by recanalization 

of the occluded vessel is the cornerstone of treatment in STEMI, to preserve myocardial 

function and to improve survival.3, 4

There is general consensus that primary percutaneous coronary intervention (PCI) is 

the preferred treatment for patients with STEMI, when performed within 90 minutes 

after the first medical contact, by an experienced operator and in a dedicated cardiac 

catheterization laboratory.5 Multiple randomized clinical trials and pooled analyses have 

shown improved clinical outcomes of primary PCI when compared with fibrinolytic 

therapy. Primary PCI for STEMI results in greater patency of the infarct-related artery (IRA) 

and lower rates of death, re-infarction, and stroke when compared with fibrinolysis.6-9 

After STEMI, the most important predictor of prognosis is residual left ventricular 

function.10, 11 Despite successful restoration of antegrade epicardial blood flow by PCI, 

a significant proportion of patients with STEMI remains at increased risk of death and 

adverse outcomes. In clinical trials and registries, specific subgroups with an increased 

risk of mortality and adverse events have been identified.12-14 There is growing awareness 

that diabetes and the extent of coronary artery disease (CAD) have a negative impact 

on prognosis in patients with STEMI. Clinical outcome in these clinical conditions may 

potentially improve from additional therapeutic interventions.

Multivessel coronary artery disease (MVD) is frequently encountered in patients 

undergoing primary PCI. The incidence varies between 40–60% of patients with STEMI 

in registries and multicenter clinical trials.15-19 The prognostic impact of MVD has been 

evaluated in prior studies of fibrinolytic therapy and primary PCI.20-23 In addition, MVD 

was recognized as a key predictor for short term prognosis after fibrinolytic therapy, and 

appeared to be an independent short term and long-term predictor for clinical outcome 

in primary PCI studies.15, 24-30 An advantage of primary PCI as a reperfusion strategy is 

the immediate recognition of the extent of CAD allowing appropriate risk stratification.24, 

28,   30-34 Traditionally, MVD is more often observed in patients with diabetes, a history of 

previous myocardial infarction and prior bypass surgery. The extent of CAD is considered 

as a marker of adverse clinical outcome after primary PCI in patients with STEMI. Whether 

additional revascularization strategies, including PCI of non-culprit lesions, may influence 

the prognosis in patients with STEMI and MVD is still a matter of debate.

Among patients with STEMI, those with prior coronary artery bypass grafting (CABG) 

represent a high-risk group for early and late clinical events.12, 35-38 Previous studies 

have identified prior CABG as an independent predictor of mortality.12, 36 Mechanisms 

contributing to the poor survival of patients with post-CABG infarction have not been 

well defined, although it appears this is partly related to a higher baseline clinical risk 

profile, as well as the type of infarct vessel, either saphenous vein graft (SVG) or native 

coronary artery.38-40 Recent data suggest that treatment of a SVG is a more important 
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predictor of outcome than a history of CABG alone.41 In a previous report from the 

Second Primary Angioplasty in Myocardial Infarction (PAMI-2) trial, patients with acute 

occlusion of a SVG were less likely to achieve Thrombolysis In Myocardial Infarction (TIMI) 

grade 3 flow after primary PCI than those with a native vessel culprit lesion.38 Factors 

contributing to the poor survival of patients with STEMI and acute SVG occlusion may be 

related to suboptimal flow restoration in the IRA after mechanical reperfusion.42, 43

Diabetes has emerged as a strong risk factor for CAD, with a two-fold increase in 

relative risk of developing CAD as compared with non-diabetics.44 This increased risk 

is independent of other factors.45 Diabetes is not only a risk factor for CAD, it is also 

associated with a higher mortality in STEMI patients.46, 47 However, long-term data are 

derived from patient populations not treated with primary PCI.47-51 The exact mechanism 

explaining the adverse prognosis in patients with diabetes is not clear, but may include a 

higher prevalence of other coronary risk factors, pro-thrombotic properties of platelets, 

an environment promoting atherogenesis and endothelial dysfunction.52-54 To improve 

prognosis, patients with diabetes should receive the optimal evidence based treatment 

regimen.55 Although results of the Diabetes and Insulin-Glucose Infusion in Acute 

Myocardial Infarction (DIGAMI) study propagate the use of insulin as type of glucose 

lowering agent during admission and long-term follow-up, there is no clinical evidence to 

discourage the use of oral hypoglycaemic agents.56

As mortality in the STEMI patient with diabetes is high, a greater absolute reduction 

in mortality could be achieved by application of the optimal reperfusion strategy, which 

currently is primary PCI. Whether optimisation of glycemic control in the acute phase of 

STEMI will further decrease mortality is subject to further randomized studies.

The main objective of the studies presented in this thesis was to study the prognostic 

impact of advanced coronary artery disease on immediate angiographic and long-term 

clinical outcome in a cohort of patients with STEMI undergoing primary PCI.

In part 1, two high-risk subgroups of STEMI patients, those with diabetes and those 

with prior CABG, are studied with respect to one-year clinical outcome. 

In chapter 2 the impact on long-term outcome of STEMI patients with and without 

diabetes is addressed. Analysis for patients with diabetes is stratified to preadmission 

therapy in order to study the effect of either insulin therapy or oral hypoglycemic agents 

on one-year outcome.

Chapter 3 studies the impact on one-year mortality of SVG age, stratified to two time 

periods (less than 10 years and more than 10 years), in patients with STEMI and prior 

CABG treated with primary PCI for acute SVG occlusion.

Part 2 addresses the prognostic importance of MVD, and the impact of a concurrent 

chronic total occlusion (CTO) in a non-infarct related artery on MVD related worse 

outcome.

Chapter 4 studies and discusses long-term impact of MVD on cause-specific mortality, 

either sudden death or progressive heart failure, in patients with STEMI treated with 

reperfusion therapy in the Zwolle trial.
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Chapter 5 studies the impact of MVD on one-year clinical outcome after primary PCI 

in a large cohort of STEMI patients. Furthermore, the hypothesis that the impact of MVD 

on long-term mortality is determined by the presence of a concurrent CTO in a non-IRA 

is studied.

In chapter 6 we provide further insight into the impact of a CTO in a non-IRA on early 

and late mortality after STEMI. We additionally analyzed the impact of a CTO in a non-

IRA on residual left ventricular ejection fraction immediately after primary PCI and during 

follow up within the first year after primary PCI.

In the following two chapters we hypothesized that even in historical high-risk 

subgroups, patients presenting in cardiogenic shock and patients with diabetes, the 

presence of a CTO may be a more important predictor of one-year mortality than the 

mere presence of MVD.

In chapter 7 we studied the impact of MVD with or without a concurrent CTO on 

one-year outcome in patients treated with primary PCI for cardiogenic shock (CS) as MVD 

has not been identified as an independent predictor for mortality in CS patients.

Chapter 8 describes the prevalence and impact of a CTO in a non-IRA on long-term 

mortality in diabetic patients with ST-elevation myocardial infarction. 

Part 3 concerns the impact of recanalization of a chronic total occlusion following 

primary PCI.

In chapter 9 we respond to the study of Cavender et al., in which the guidelines and 

the use of multivessel percutaneous coronary intervention (PCI) in the setting of STEMI 

are questioned, suggesting that multivessel primary PCI for STEMI does not improve 

in-hospital outcome, even in patients presenting with cardiogenic shock.57

The design of the Evaluating Xience V and left ventricular function in PCI on occlusions 

after STEMI (EXPLORE) trial is presented in chapter 10, the first randomized clinical trial 

powered to investigate clinical outcome after PCI for CTO’s. 

The Explore trial will determine whether additional percutaneous treatment of a 

CTO after STEMI improves left ventricular ejection fraction and reduces left ventricular 

end diastolic volume measured by cardiac magnetic resonance imaging at four months 

follow-up.
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