Travel and Conference Bursary to Dr. Sean Hynes

I am very grateful for the support of the Pathological Society of Great Britain and Ireland to help me to attend the 5th Biennial Meeting of the Association for European Cardiovascular Pathology which was held in Cadiz, Spain, in October of 2012. The bursary allowed me to travel and present my abstract, which was selected for oral presentation.

At the meeting I presented my work on comparing stem cell and gene-based therapies to effect positive vascular remodeling following injury of the arterial wall. The intravascular deployment of stents in the vessel wall of coronary arteries has transformed the treatment of atherosclerotic coronary lesions. However, their deployment also denudes the vessel of its protective endothelial layer and can induce a reactive neointimal hyperplasia. The latter results in an in-stent restenosis and stent failure and is more common in bare metal stents. Furthermore, the lack of endothelium leaves the patient susceptible to catastrophic in-stent thrombosis. Hence, a patient receives dual antiplatelet therapy following stent placement, for at least a year in the case of drug eluting stents which delays the repair of the endothelial layer due to their cytotoxic/static payload. 

There are two principles which are critical to improving outcomes from stenting or other endovascular procedures. The first is to accelerate the healing of the endothelial layer and second is to prevent neointimal proliferation. In the current study we examined adult stem cell and gene therapy approaches aimed at enhancing/accelerating endothelial regeneration whilst simultaneously impeding neointimal formation. We carried out a head-to-head comparison in a stent model, between cellular and viral gene therapy as well as a head to head comparison of the efficacy of viral versus non-viral gene therapy. 

Our findings demonstrated that although stem cells, in the form of adult bone marrow derived mesenchymal stem cells, were able to induce enhanced re-endothelialisation the endothelium produced was dysfunctional. Gene based therapy to an injured vessel model using endothelial nitric oxide synthase(eNOS) to overproduce nitric oxide not only enhanced re-endothelialisation, it also decreased neointimal formation. Moreover when we applied the eNOS gene to a stent it functioned in the same way, decreasing in-stent restenosis rates.  However, this was a vector-dependent phenomenon with only virally delivered eNOS functioning optimally.  We were able to show that a vector tropism for viruses targeting smooth muscle cells and for nonviral liposomes targeting macrophages. As macrophages have their own endogenous form of nitric oxide synthase, which competes for substrate with the transgenic eNOS delivered by liposome. These result collectively show the promise of this strategy for enhancing drug eluting stent performance, decreasing the need for anti-platelet therapy and preventing late stent thrombosis.

My career aim is to establish an active diagnostic and research interest in the field of cardiovascular pathology. This is clearly a specialist area and the chance to gain insights from European and world renowned experts and be aware of the state of the art in the field is an infrequent and very valuable opportunity. To present in front of them was a satisfying challenge. The symposia on sudden cardiac death(SCD) in athletes, contribution of toxicological analysis in SCD cases and live demonstration of rare heart pathologies were especially beneficial to my training.

The meeting interestingly was being held in Cadiz as part of the Spanish celebrations for the 200th anniversary of their constitution.  Below are screenshots of my title and final slides gratefully acknowledging the society’s support. 
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