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DRUG ELUTING STENTS TO ENCOURAGE RE-ENDOTHELIALISATION (Invited Lecture)
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The era of drug eluting stents has arrived. Pre-clinical, pilot safety and efficacy studies and larger pivotal trials have provided data to indicate that certain drugs on bare metal or polymer coated stents do indeed significantly reduce or even abolish the recognised histological responses to vessel wall damage. That these agents work is now beyond question. What is less clear is whether the concentrations required of these necessarily potent agents truly have no longer term risks. A more natural way to inhibit the response may be to encourage the process of re-endothelialisation. Endothelium contains factors that inhibit smooth muscle cell proliferation and indeed this process is inhibited once functioning endothelium is restored. If this process can be accelerated then the need for longer term anti-platelet therapy and anxiety about unwanted effects of potent drugs on the vessel wall can be lessened.  Re-establishing endothelial function can be promoted in a number of ways. Two important methods involve the using factors in the endothelium such as nitric oxide loaded onto a stent and using growth factors to promote cell re-growth. A programme of NO loaded stents is on-going and will be described. In our laboratory we have studied vascular endothelial growth factor (VEGF) delivered on stents to encourage re-endothelialisation. Local delivery of the VEGF protein would seem to be desirable due to the side effects associated with systemic delivery, particularly dependent oedema. This could be done by combining the drug with a suitable stent and thus the problem of restenosis is attacked simultaneously, both physically with the stent itself and pharmacologically.  In vitro work with VEGF-eluting stents has shown that the drug can be delivered in a sustained fashion. This prolonged release of VEGF is in contrast to the bolus approach that is seen with balloon catheter delivery systems. VEGF plasmid will also release VEGF slowly although VEGF release will only occur after transfected cells have begun to synthesise the protein. The transfection efficiency of plasmid based techniques may be as low as 0.12% of targeted cells. In cell culture VEGF-eluting stents have a positive effect but this has not been demonstrated as yet in vivo. VEGF plasmid-coated stents have shown benefit in vivo in a very small study. Ongoing work is examining the effects on stent endothelialisation and intimal hyperplasia of a VEGF protein-eluting stent in an animal model.   Separate from any benefit a VEGF-eluting stent may have on the restenosis process is the potential of a VEGF eluting stent to be the vehicle for drug delivery in occluded vessels. The gradual release of drug from the stent at the margin between normal and ischaemic myocardium may augment the formation of new collaterals to the ischaemic tissue. This role may represent a novel use of drug-eluting stents as a reservoir for drugs delivered locally within the coronary vasculature.
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