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End of trial summary

Trial information
Disease classification of patients with known or suspected atherosclerotic disease of the supraaortic vessels has for a long time relied primarily on diagnostic work up by x-ray angiography, today usually performed as digital subtraction angiography (DSA). The main advantage of DSA is, that, in some cases, it offers the unique opportunity to diagnose and treat stenoses and other disorders of the vessels throughout the same intervention. But as it includes arterial catheterization, exposition to x-rays and iodinated contrast media, several patients may undergo the procedure for no benefit, with significant hazard and expense.
In terms of diagnostic work up of diseases of the supraaortic arteries, ususally several methods are being combined sequentially to verify and specify diagnoses and to describe pathologic findings as precisely as possible. By the time the present study was initiated in 2007, at the University of Bonn, patients showing symptoms of any disorder of the supraaortic arteries were examined as follows:
· ultrasound, usually combined with color coded duplex sonography (CCDS),
· computerized tomography of the brain, if necessary,
· magnetic resonance tomography of the brain to evaluate the structure of tissues, often combined with MR angiography using Magnevist® as contrast agent  to evaluate vessel status and eventually distinguish lesions or suspect findings, 
· digital subtraction angiography (DSA) to evaluate vessel lumen.
The present study was primarily initiated to find out whether contrast enhanced MR angiography using Vasovist® as contrast agent might be an adequate alternative to digital subtraction angiography in terms of accuracy and diagnostic precision concerning the supraaortic arteries. Secondary objectives were the following:
· Quantification of the uptake of the contrast medium Vasovist® in atherosclerotic plaques of the carotid bifurcation and correlation with clinical symptoms 
· Comparison of ‚late vessel wall enhancement’ of Magnevist® and Vasovist® 24 hours after application of the respective contrast medium 
· Correlation of the diagnostic outcome of the MR angiography using the extracellular contrast agent Magnevist® and using the intravascular contrast agent Vasovist®
· Safety and tolerance of Vasovist® throughout MR angiography of the supraaortic vessels
· Safety of Vasovist® in terms of renal function is being evaluated using the calculated GFR for creatinine and cystatin C. The evaluation concerning creatinine is done by the calculated GFR using the formula by Cockcroft and Gault and the short formula of MDRD-formula. Calculation of the GFR in terms of cystatin C is done using the Hoek formula.
The protocol of the present clinical study was set up when DSA was regarded as the clinical standard of reference concerning diagnostic proceedings in patients with suspected or known atherosclerotic disease of the supraaortic vessels. But – in the past years – MR angiography proved to be a reliable and widely accepted diagnostic method for evaluation of the vasculature. Thus, quite soon, MR angiography became approved by clinicians such as vascular surgeons and, in a lot of cases, DSA was not regarded as being unavoidable for a complete work up, even prior to possible surgical intervention in the supraaortic vessels. 
In addition to this change in clinical management, the study drug was no longer available, because Bayer sold the dues. Thus, it was not possible to pursue the study protocol as it had been designed in the beginning.  
Since none of the patients completed the entire study protocol successfully and the study was stopped before the targeted number of patients was acquired, no conclusion is to be made concerning the efficacy of the MR angiography using Vasovist® in comparison to digital subtraction angiography using Solutrast®. Concerning the secondary endpoints, conclusions can only be made partially and without any statistical significance: The analysis of the level of plaque enhancement in two of the patients showed that, after 24 hours, no remaining vessel wall enhancement was observed after injection of Gd-DTPA, whereas there was a remaining vessel wall enhancement of 10% in atherosclerotic plaque and 2% on the non-diseased vessel walls after application of Gadofosveset Trisodium.

Recruitment
The Study was performed at the Radiologische Universitätsklinik Bonn. Six patients were included (four female, two male; age range 55 – 73) showing symptoms of cerebral insufficiency, of which four suffered from severe cardiovascular disease (PAOD, coronary arterial disease).

Treatment
As a screening, a blood sample was taken measuring creatinine, TSH and beta-HCG (only in female patients). Additionally, an ECG was recorded. On day one of the study protocol, the MR angiography using Magnevist® as a contrast agent was performed. 24 hours later, a second MR should be done to evaluate late vessel wall enhancement‘ by Magnevist®. Another blood sample was taken as well as another ECG recording. On the next day, the MR angiography using Vasovist® as a contrast agent was performed. 24 hours later, a fourth MR was done to evaluate late vessel wall enhancement by Vasovist®. Again, a blood sample was taken and an ECG recorded. On day 9, according to the study protocol, the digital subtraction angiography using Solutrast® should be performed. A blood sample was taken and an ECG recorded. The study protocol was completed by a telephone conference on day 17.

None of the six included patients passed the entire study protocol. Two of the patients had both MR angiographic examinations including the scan 24 h after the administration of the respective contrast medium, but did not undergo digital subtraction angiography. One had both contrast-enhanced MR angiographic examinations but was not present for the examination 24 h after administration of the blood-pool-contrast agent. Two of the patients only had the MR angiographic examination with the extracellular agent, of which only one was present for the examination 24 h later. One patient did not fulfil the inclusion criteria.

Pharmacovigilance
There was no report of any serious or significant adverse event. Safety conclusions are not to be made since the amount of patients included was too small.

Patient Outcomes
None of the patients completed the entire study protocol successfully and the study was stopped before the targeted number of patients was acquired.
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