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Abstract

Interactions between the SNS and the RAAS:

Autonomic dysfunction is present in cardiovascular disease states such as chronic heart failure (CHF) and hypertension, and may contribute to both pathogenesis and disease progression.  CHF, in particular, is associated with marked sympathetic nervous system (SNS) activation and parasympathetic nervous system withdrawal. In essential hypertension, autonomic dysfunction is less marked and it is correspondingly more difficult to demonstrate even utilising  sophisticated techniques.

The adverse consequences of chronic sympathetic activation include: vasoconstriction, pathological vascular remodeling associated with reduced vascular compliance, arrhythmogenesis, hypertrophic, apoptotic and necrotic effects on the myocardium, and facilitation of other pathological vasoconstrictor systems.  

Interactions between the renin-angiotensin-aldosterone system (RAAS) and the SNS may potentially occur at a number of sites, including centrally (e.g. rostral ventrolateral medulla), at the level of baroreflex control and at the sympathetic pre-junctional AT1 receptor, which is facilitatory for norepinepherine release from the sympathetic nerve terminal.  

Therefore, drugs that block the RAAS may be expected to improve autonomic dysfunction in cardiovascular disease states.  This is true in CHF, where both ACE inhibitors and AT1 receptor blockers, have been shown to reduce SNS and increase PNS activity.  However, these drugs also have beneficial effects on haemodynamic status in patients with CHF; therefore, it is impossible to divorce haemodynamic from direct autonomic effects of RAAS blockade in this setting.  Moreover, demonstration of direct anti-adrenergic effects of RAAS-blocking agents has proven quite difficult in both normal subjects and patients with essential hypertension.

To test the hypothesis that RAAS inhibition directly reduces SNS activity, a pithed rat model of sympathetic stimulation has been established.  In this model, an increase in stimulation frequency results in a pressor response that is sympathetically-mediated and highly reproducible.  This pressor response is enhanced in the presence of angiotensin II (AII) and is reduced in the presence of non-selective AT1 receptor blockers that block both AT1 and AT2 receptor sub-types, e.g. saralasin.  AT1-selective antagonists have also been studied in this model, at pharmacologically-relevant doses.  Eprosartan was found to have the more potent sympatho-inhibitory effect than the other AT1 receptor blockers  studied.

The reason(s) for the differences between eprosartan and other AT1 receptor blockers on sympathetic modulation are not clear, however may relate to the chemical structure of the drug (a non-biphenyl tetrazole structure, chemically distinct from other AT1 receptor blockers), receptor binding characteristics (competitive) or unique effects on pre-synaptic AT1 receptors.  Experimental evidence suggests that pre- and post-synaptic AT1 receptors may be pharmacologically and functionally distinct, and the hypothesis that eprosartan, more so than other AT1 receptor blockers preferentially act on this receptor subtype is attractive, but at present speculative in humans.

The role of systolic blood pressure (SBP):

Systolic blood pressure and pulse pressure have been underestimated risk factors for cardiovascular mortality and morbidity for many years. Experimental data shows that SBP may be related to the sympathetic nervous system activity.

SBP and pulse pressure are stronger predictors of cardiovascular risk than DBP in older individuals, and absolute reduction in events has been more impressive in SBP treatment trials.  However, because of older morbidity trials using primarily DBP entry criteria, treatment decisions should still include DBP goals.  Nevertheless, clinicians should be more attentive to treating SBP, especially in patients over 60 years of age.  Guidelines recommend SBP goals of <140 mm Hg for most hypertensive patients and <130 mm Hg for those with diabetes and ischaemic heart disease  Achieving these goals should be the first priority in the management of hypertension. 

Clinical profile of eprosartan:

The recommended daily dose of eprosartan is 600 mg once daily, and effectively lowers blood pressure in hypertensive patients when compared to other first-line agents, such as calcium antagonists, beta-blockers and diuretics. Furthermore, eprosartan has a blood-pressure-lowering effect which is at least as great as the AT1 antagonists losartan.

Eprosartan has shown to be effective in all grades of hypertension, and irrespective of the race, age and gender of the patient. The trough:peak ratio for efficacy has been evaluated using SitDBP measurements made at trough (24 hours after a single active daily dose) and peak (3 hours after the dose). Assuming peaks at 1, 2 or 3 hours post-dose, the placebo-corrected trough: peak ratios were 088, 0.75 and 0.67, respectively. These values exceed the normally accepted value of 0.5 granting once daily application of an antihypertensive drug.

Long term data ( up to 2 years ) confirms the efficacy and safety of this agent. Placebo controlled studies showed that eprosartan has a tolerability profile comparable to placebo.  Comparative trials have shown that the tolerability of eprosartan has better than enalapril.

In addition to AT1 antagonism, eprosartan also inhibits sympathetic nerve activity as recent experimental data has shown. This may be of special interest when lowering systolic BP in patients with systolic forms of hypertension. Eprosartan significantly reduces systolic BP in a variety of trials partially to a greater extent than the ACE-inhibitor enalapril.

Eprosartan can be combined with other classes of antihypertensive drugs, such as HCTZ or nifedipine to achieve a greater antihypertensive effect in patients not responding to monotherapy alone. Recent data show that the combination with HCTZ increases the responder rate significantly. 

