Ramipril in aortic stenosis

Final report, May 2013

Lay summary

This study examined the potential for drug treatment of a condition called aortic stenosis (a narrowing of the main valve out of the heart). Patients with this condition can develop a thickened heart muscle and heart failure, both of which are detrimental. Currently, the only effective treatment is heart surgery to replace the valve, which is reserved for patients with severe aortic stenosis who are breathless. We were looking to find a drug treatment which could delay or prevent surgery, which could bring significant benefits to large numbers of people. We examined one of a group of existing drugs called ACE inhibitors, which are of proven benefit in treating both increased heart muscle thickness and heart failure from other causes. We gave this drug to half the patients in the study, with the other half receiving a blank tablet, in a randomised placebo-controlled trial format, to examine the true effects of the drug.

The study showed that the drug, ramipril, reduced the amount of heart muscle thickening progressively over the year duration of the trial. There were also trends towards improving other measures of cardiac function, but the trial may have been too small or short to demonstrate these clearly. We were also able to show that these drugs can be taken safely by patients with aortic stenosis (for other indications such as high blood pressure), despite being thought to be unsafe in the past (the evidence for harm was in fact mostly theoretical). 

The results indicate a potentially positive effect of the drug and have also started to uncover the mechanisms underlying the progression to heart failure. It lays the foundation for a much larger trial to determine if the drug results in clinical benefits to patients (i.e. if we can reduce the number needing heart valve surgery, or extend the time before this is needed), which is now being planned using this data. If successful, this would be the first group of drugs to have any impact on the progression of aortic stenosis. The added benefit is that this group of drugs have been established for a long time and are inexpensive.


Background and aims

Aortic stenosis is common (~2% in the population over 65 years of age) and while many people will remain asymptomatic, some will progress to left ventricular (LV) dysfunction +/- heart failure and/or death. Valve replacement surgery is recommended when symptoms develop but LV dysfunction can occur prior to symptoms, with a reduction in prognosis post-surgery. A medical therapy to aid the myocardial response to aortic stenosis and reduce the progression to LV dysfunction would significantly aid the prognosis and management of asymptomatic patients. We believe that the response of the myocardium to aortic stenosis (in particular the hypertrophy) may be more important than the degree of stenosis, and there is good supporting evidence for this, including that LV mass is more closely related to symptoms than the degree of stenosis, and increased LV mass is strongly associated with LV dysfunction.

Angiotensin Converting Enzyme (ACE) inhibitors would seem to be an ideal group of drugs with the potential to aid patients with aortic stenosis. They are beneficial in reducing LV hypertrophy and dysfunction from other causes, and are routinely used in the treatment of hypertension and heart failure. These effects of ACE inhibitors might also be beneficial in aortic stenosis and may attenuate the progression to hypertrophy and heart failure, and potentially delay the onset of symptoms and the need for valve replacement. However, ACE inhibitors are considered to be contraindicated in patients with moderate to severe aortic stenosis, due to the theoretical danger of syncope, despite the absence of clinical data supporting this. On the contrary, animal and limited human studies suggest a beneficial effect.

ACE inhibitors thus have potential therapeutic benefits in aortic stenosis and we conducted a randomised double-blind placebo-controlled clinical trial to examine in detail the physiological effects of ACE inhibitors in aortic stenosis, in particular the changes in the myocardium using the most advanced imaging available.

Results

100 patients were recruited, and 77 completed the study with a follow-up scan at 12 months (the approximate anticipated drop-out rate). This included 41 taking ramipril, and 36 taking placebo. There were no major adverse events and no significant differences in drop-out rates between the ramipril and placebo groups, supporting the hypothesis that ACE inhibitors are not harmful in patients with aortic stenosis.

The primary outcome measure was the change in left ventricular mass. This showed a progressive beneficial effect of ramipril over the course of a year, with a small reduction in mean LV mass of 4g in the ramipril, compared to an increase of 4g in the placebo group (see graph). The changes at 6 months were half these values, suggesting a progressive and consistent change over time. Although these differences were relatively small (8g difference = ~5% of total myocardial mass in this group), they represent the mean difference, indicating an overall group change in mass, and also occurred in the presence of continued pressure overload of the ventricle from the aortic stenosis, in keeping with a direct myocardial effect of ramipril. 

[image: ]Figure 1 – Mean change in left ventricular mass over 1 year, stratified by subjects taking ramipril 10mg daily or placebo


Other myocardial parameters and exercise tolerance mostly showed little change, and no significant difference between ramipril and placebo, but there was some indication of better systolic and diastolic function with ramipril on echocardiographic parameters (change in medial S-wave placebo -0.5cm/sec, ramipril 0.0 [p=0.04]; lateral E:E’ ratio placebo +1.0, ramipril -1.6 [p=0.12]). There was also a trend towards slowing of progression in the aortic valve itself (reduction in valve area: placebo -0.2cm2, ramipril 0.0 [p=0.07]).

We were also able to apply our new T1 mapping technique to these patients, and showed that we could detect differences in the myocardium between patients with severe aortic stenosis and others, which may allow better characterisation of the myocardial response to aortic stenosis in the future, and is potentially an early predictor of myocardial decompensation.




[bookmark: _GoBack]Figure 2 – Myocardial T1 maps using our new ShMOLLI technique, which demonstrated higher T1 values (greater degrees of red in the image) in the myocardium in those with severe symptomatic aortic stenosis compared to others.
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Conclusions

These results indicate that ACE inhibitors (ramipril in this case) have physiological effects on the myocardium in patients with aortic stenosis, and result in a modest group reduction in LV mass. This was despite a fixed outflow obstruction (i.e. continued pressure load on the ventricle) and suggests a direct myocardial effect. The change was progressive over one year, and longer treatment duration would likely result in greater changes. There were trends towards improvements in other physiological parameters, though the sample size and study duration were likely too small/short for greater effects. The study also showed that ACE inhibitors could be well tolerated in patients with significant aortic stenosis, despite historical fears about their safety, though this study involved only moderate numbers taking ramipril (~50).

The study forms an excellent basis for a larger multi-centre trial of a longer duration examining clinical outcomes in patients with aortic stenosis, which is now being planned. This would have the potential to really change clinical practice. It has the support of national valve research groups in both the British Cardiovascular Society and the British Society for Cardiovascular Magnetic Resonance, based on the results from this study.
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