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Quality control project: Volume - outcome relationship for the treatment of acute myocardial
infarction by Primary Percutaneous Coronary Intervention.

Background:

PPCl is the recommended treatment of acute myocardial infarction when feasible within 90 minutes
after diagnosis. These guidelines are applicable for “experienced” centers.

The definition of experienced centre is debated and many hospitals claim to have the right to
undergo such treatment providing they have a catheterization lab “on board”.

Aim of this project:

The goal of this project is to determine whether results of PPCI for acute Ml are dependent on the
volume of activity of each individual catheterization laboratory and/ or interventional cardiologist in
Belgium.

Methods:

Collection of PCl data are requested to obtain reimbursement of PCl material. These data are
collected via a web based clinical record form on a server located at the Heart House (Nice) under
the supervision of the Belgian Working Group of Invasive Cardiology. Data accuracy is not checked,
only peer review of selected cases has been performed to ensure quality control.

Results:

In 2007, 3881 patients admitted for acute myocardial infarction have been treated by PPCl in 31
cardiac centers. Overall in-hospital mortality is 7.16%. This figure is in accordance with the published
literature.

Patients who died in-hospital were older and more often female. Renal failure, cardiac heart failure,
previous myocardial infarction, stroke, peripheral vascular disease, valvular disease and bypass
surgery were more frequent in patients who died.

Mortality was increase in type Il diabetics and hypertensive. It was lower in patients with
hypercholesterolemia and active smoking.

“facilitated” PPCI reduced death risk, which was also lower among patients transferred from another
hospital.

As expected, patients admitted with cardiogenic shock, those surviving cardiac arrest and those
already treated by inotropic agents carry a more than 10 fold risk of death.

Mortality after PPCl was also related to left ventricular function and extent of coronary disease.

Risk of death was significantly increased for left main PCl, conversely, it was lower for PCI of the right
coronary artery.
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Glycoprotein 2b/3a inhibitors were used in more than half of the patients and were more often used
in survivors. Similarly, direct stenting and stent implantation were more frequent in patients who
survived.

Incomplete reperfusion (TIMI flow 0/1) and inadequate dilatation (residual stenosis>50%) were more
often observed in patients who died.

Also, non-survivors experienced more bleeding complications, stroke and recurrent myocardial
infarction than those who left hospital alive.

All these data are shown on table 1.

In-hospital mortality was higher among cardiologists performing less than 60 PCI’s per year.
However, the risk increased among the few interventionalists performing more than 300 PCI’s.
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Figure 1: Percent in-hospital death (y) according to annual PCl volume of the operator (x).



The actual volume of PPCl performed per center is inversely correlated to in-hospital mortality,
(p=0.0114, Spearman rank correlation, r=-0.4487) as illustrated on figure 2.

Figure 2: Correlation between PPCI volume per center and in-hospital mortality.

Table 1: Patients characteristics.
Death (n=278) Alive (n=3603)

Yes No % Yes No % p value OR’s  95%Cl
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Conclusions:

In-hospital mortality following PPCI in Belgium is similar to that observed in similar registries (around
7-9%). This survey identified the classical factors associated with an increased mortality in this
setting.

Operator volume is not a critical issue, although the risk of death is increased when the intervention
is performed by cardiologists doing less than 60 PCI’s per year. Surprisingly, the mortality rate
increases for high volume operators. This could be related to the fact that, in some centers,
interventions performed by low volume operators or by fellows in cardiology are signed by a senior
cardiologist. This observation needs to be clarified in the future.

There is clearly an inverse relation with center volume. Centers treating less than 150 myocardial
infarction per year have an in-hospital mortality which is 30 to 50% higher than what is observed in
high volume centers. This observation needs to be confirmed after adjustment for baseline
differences. At first glance, the population treated in low volume centers didn’t differ from that
admitted in high volume hospital, however.

This survey has pointed out another important limitation. Clearly, in-hospital mortality is lower than
expected in some centers (centers 104, 105,107). This raises questions on the validity of the
information, at least mortality, recorded by these hospitals. It was already noted by the peer
reviewers that data collection in center 104 was erroneous or incomplete for many items. The same
issue is possible for centers 105 and 107. Action should be taken to inform these centers and to help
them to improve their data collection. Conversely, centers with high mortality rate should be
informed and action should be undertaken to help them improve their results.



