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Clinical Profile of Eprosartan: A Different Angiotensin II Receptor Blocker
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Abstract: Rationale. The goal of antihypertensive treatment is to reduce risk of cardiovascular morbidity and mortality. Apart from
blood pressure lowering per se, also reducing the activities of the renin-angiotensin system and sympathetic nervous system appears to be
important. Angiotensin II receptor blocker drugs (ARBs) have provided a useful class of anti-hypertensive drugs. Eprosartan is a
relatively new ARB which is chemically distinct (non-biphenyl, non-tetrazole) from all other ARBs (biphenyl tetrazoles). An analysis has
been made on available experimental and clinical data on eprosartan which not only is an effective and well tolerated antihypertensive
agent, but also lowers the activities of the renin-angiotensin system and sympathetic nervous system. Experimental and pharmacokinetic
studies on eprosartan have shown differences with the other ARBs. The distinct properties of this non-biphenyl, non-tetrazole ARB might
be relevant in the effort to reduce cardiovascular risk, also beyond its blood pressure lowering capacity.
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INTRODUCTION

The purpose of treating patients with increased cardiovascular
risk is to reduce that risk. It is well established that blood pressure
lowering per se substantially reduces cardiovascular risk. Both the
renin-angiotensin system (RAS) and the sympathetic nervous
system (SNS) play an important role in the pathogenesis of various
forms of hypertension. Independent of their effect on blood
pressure, these systems also contribute to the pathophysiology of
both structural and functional cardiovascular abnormalities. As a
consequence, counteracting the mechanisms involved in the patho-
genesis of cardiovascular organ damage is also important, indepen-
dent of any direct blood pressure lowering effect.

There is conclusive evidence that the RAS and SNS systems do
not operate independently, but that there are multiple interactions
on different levels of the cardiovascular system. It is well estab-
lished that angiotensin converting enzyme (ACE) inhibitors and
angiotensin II receptor blockers (ARBs) reduce the effects of
angiotensin Il Fig. (1). These therapies also appear to have
sympatholytic properties, which may be particularly important in
determining the efficacy of these agents in reducing cardiovascular
risk, since there is abundant evidence that sympathetic hyperactivity
is associated with poor clinical outcome.

In this brief review, we outline the interactions between the
RAS and the SNS. Because eprosartan is a relatively new ARB,
chemically distinct from other ARBs, it seems appropriate to
summarize available evidence of eprosartan as sympatholytic agent,
and briefly review data on experience with this compound in
various hypertensive populations.

ANGIOTENSIN - SYMPATHETIC INTERACTIONS

RAS/SNS interactions appear bi-directional and occur at
different sites in the chain of events leading to angiotensin II and
noradrenaline release, the two major transmitters of these two
systems [1]. There is clear experimental evidence that the sympa-
thetic outflow to the kidneys regulates renin release. Electrical
stimulation of the renal nerves, as well as of certain central nervous
system areas, causes an increase in renin release. There is a large
body of evidence in various experimental settings indicating that
angiotensin II facilitates the sympathetic nervous system on
different levels. It has been shown that intra-cerebral infusion of
angiotensin II causes a pressor response associated with an increase
in vascular resistance. On a peripheral level, angiotensin II also
elicits stimulatory action, because it stimulates neural transmission
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across sympathetic ganglia, potentiates at the presynaptic level
noradrenaline release from sympathetic nerve terminals and ampli-
fies the alpha-adrenoceptor mediated vasoconstrictor response to
endogenous noradrenaline Fig (2). Further, angiotensin II exerts
inhibitory effects on baroreflex modulation of the heart rate and
sympathetic drive. The idea that AngllI directly stimulates centrally
originated sympathetic outflow in humans was tested in an elegant
study. Intravenous infusion of Angll raised blood pressure and
suppressed muscle sympathetic nerve activity. But during simul-
taneously infusion of nitroprusside to control blood pressure rise,
MSNA increased. An identical experiment with phenylephrine
infusion showed no effect on MSNA [2].

Various pathological conditions are associated with hyper-
activity of both the RAS and SNS systems, including hypertension,
heart failure, kidney disease, hypertension associated with obesity
and obstructive sleep apnea syndrome amongst others. In the
majority of these conditions both the RAS and the SNS are
activated. Because circulating renin is (almost) exclusively produced
by the kidneys, it is logical to question how the kidneys might
contribute to the increased activities of the two pressor systems in
the above-mentioned conditions. The precise role of a local i.e.
tissue RAS is much more difficult to quantify and evaluate.

Experimental studies have shown several pathophysiological
mechanisms through which the diseased kidneys can be involved.
Inappropriate renin secretion in relation to the state of sodium-
volume balance has long been recognized. In humans, intravenous
infusion of angiotensin II stimulates central sympathetic outflow.

Renal ischemia can lead to sympathetic activation. During renal
ischemia, adenosine is released and adenosine evokes an increase in
afferent renal nerve traffic, as can be shown during adenosine
infusion in the renal artery of uninephrectomized dogs. Even a
small injury in one kidney caused by intrarenal injection of phenol,
which does not affect glomerular filtration rate, leads to hyper-
tension in association with an increased central sympathetic activity.
In these animal models renal denervation results in a reduction or
total prevention of hypertension. Additionally, in the phenol
hypertension model nephrectomy of the injured kidney several
weeks after the induction of renal damage results in normalisation
of blood pressure. Thus kidney injury in experimental conditions
can lead to sympathetic hyperactivity and hypertension and this
hyperactivity is associated with activation of renal afferent nerves.
The signal from the diseased kidneys travels via the afferent renal
nerves to the central nervous system Fig. (3).

Some forms of essential hypertension, hypertension associated
with chronic kidney disease, renovascular hypertension, heart
failure, and obesity/metabolic syndrome are all associated with both
an activated RAS and an activated SNS. Agents that interfere with
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Fig. (1). Schematic representation of the renin-angiotensin system and the sites of action of angiotensin converting enzyme (ACE) inhibitors and angiotensin II

receptor blockers.

the RAS are particularly effective in reducing sympathetic activity
when the RAS is activated. The apparent marked parallelism in the
activities of these two systems may be interpreted as indicating a
cause and effect relation or a common origin, i.e. kidney ischemia
Fig. (3). Given the importance of sympathetic activity in determining
cardiovascular morbidity and mortality, it is important to quantity
the ability of agents that affect the RAS to reduce sympathetic
activity.

EPROSARTAN: EFFECTS ON THE RENIN-ANGIOTENSIN
AND THE SYMPATHETIC NERVOUS SYSTEM.

Eprosartan is chemically-distinct from the other ARBs in its
class [3, 4]. It is the only ARB that belongs to the non-biphenyl,
non-tetrazole class of compounds and does not contain a biphenyl,
tetrazole moiety Fig. (4). The antagonistic properties of eprosartan
on the angiotensin II receptor type 1 (AT1) have been extensively
documented [5]. Unlike most other ARBs, which show noncom-
petitive kinetics, eprosartan is a pure competitive antagonist. Based
on the absence of a direct comparison of eprosartan with other
ARBs, the clinical relevance of the difference in chemical structure
and kinetics has to be judged as unclear.

Angiotensin II may stimulate the SNS on various levels Fig (2).
Consequently, ARBs can block this stimulatory effect of angio-
tensin II at these different levels. The effects of eprosartan on
sympathetic activity have been studied in experimental conditions.
Eprosartan induces dual blockade of angiotensin II receptors both
pre- and post-synaptically Fig. (2). Importantly, it has been shown
that eprosartan crosses the blood-brain barrier, which pro-bably
contributes to its antihypertensive efficacy [6]. The question
whether ARBs have sympatholytic effects is addressed in experi-
mental studies. For instance, Balt ef al. [7] compared in the pithed
rat model the efficacy of valsartan, candesartan, embusartan, telmi-
sartan, eprosartan, losartan and irbesartan on pre- and postjuncional
Angll receptors. Eprosartan appeared the most effective agent with
respect to prejunctional effects. Ohlstein ef al. [8] studied activation
of sympathetic outflow through spinal cord stimulation in the pithed
rat. Eprosartan inhibited sympathetic outflow — but not losartan,
valsartan or irbesartan. This difference might mean that eprosartan
is a more effective antagonist of prejunctional Angll receptors that
augment noradrenaline release. Shetty and Delgrande [9] found that
eprosartan inhibited neuronal noradrenaline release in a rat atria
model by Angll enhancement of electrical stimulation, which might
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Fig. (2). Schematic representation of the central nervous system (CNS) and a neuro-effector junction. Levels are indicated where angiotensin II (Ang II) can
enhance (+) sympathetic activity and where angiotensin II receptor blocker (Ang II blocker) can reduce (-) sympathetic activity.

Nor = noradrenaline, o = alpha-adrenoceptor, AT = angiotensin receptor
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Fig. (3). Schematic representation of the kidney involvement in the pathogenesis of sympathetic hyperactivity.

Already minimal kidney damage, not necessarily affecting kidney function, results in area(s) of ischemia. Increased plasma levels of angiotensin II and/or

increased afferent renal nerve activity stimulates the central nervous system to increase central sympathetic outflow, which results in sodium retention and

vasoconstriction which are meant to restore kidney perfusion.

be interpreted as an effect on prejunctional Angll receptors.
Criscione et al. [10] found valsartan had no effect on stimulation
induced activation of the sympathetic nervous system in pithed rats.
Nap and colleagues [11] showed in isolated rabbit thoraric aorta
that the Angll enhanced electrical field stimulation evoked sympa-
thetic transmission was more effectively inhibited by candesartan
than eprosartan. It is important to emphasize that studies are
difficult to compare because protocol, experimental design, dosage
and methodology vary substantially between studies. However, they
seem to indicate that ARBs have a clear action on both pre- and
postjunctional Angll receptors, and that there might be differences
in this respect between the various compounds. Importantly, also in
humans, there is some indication of different efficacy. For instance,
in hypertensive patients Arosio et al. [12] reported that 15 days of
eprosartan (600 mg od) blocks noradrenergic effects during stress
more effectively than valsartan (160 mg od). These data suggest
that in hypertensive humans there could be a difference between
ARBEs in their efficacy to block the noradrenergic system and any
such difference might be meaningful [13].

EPROSARTAN IN CLINICAL PRACTICE
Essential Hypertension

The clinical efficacy of eprosartan has been established in a
number of trials, both against placebo and other compounds. This
agent clearly has a 24-hour blood pressure lowering effect during
chronic treatment at the standard dose of 600 mg/day [14]. Epro-
sartan showed similar or greater antihypertensive effect compared
with enalapril. For instance, both agents reduced blood pressure,
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but the response rate at 12 weeks for eprosartan (200-300 mg bid)
was greater than with enalapril (5-20 mg od) (70% vs 63%, p<0.05)
[15]. In severely hypertensive patients, eprosartan (200-400 mg bid)
more effectively reduced systolic blood pressure with no difference
in diastolic blood pressure reduction as compared to enalapril (10-
40 mg od) after 8 weeks [16]. In a study of mainly elderly patients
once daily 600-800 mg eprosartan or once daily enalapril 5-20 mg
for 12 weeks reduced blood pressure to a similar extent, with
similar proportions of patients in both treatment arms achieving a
response [17]. In yet another study in essential hypertensives, once
daily eprosartan (400-800 mg) resulted in significantly greater
decrease in blood pressure than placebo [18].

A recent study in essential hypertensive patients, assessing both
brachial and central blood pressures (pulse wave analysis, Sphygmo
Cor System) presented similar reductions during eprosartan (600
mg od) and atenolol (50 mg od) in peripheral blood pressure after 6
weeks. Both agents reduced central systolic pressure, albeit epro-
sartan more so than atenolol, but only eprosartan reduced wave
reflections. Central pressures more closely relate to clinical outcome
than peripheral pressures, suggesting an advantage of eprosartan
over atenolol [19]. These findings confirm earlier studies indicating
differential effects of various antihypertensive agents on central
pressures (for instance the CAFE Study [20, 21]) and suggest a
mechanism to support the meta-analyses that have challenged the
recommendation to use a beta-blocker in uncomplicated hyperten-
sion [22-24]. However, superiority can only be really proven by
direct comparison in properly designed studies with relevant
clinical endpoints.

Fig. (4). Eprosartan (left) is a non-biphenyl, non-tetrazole angiotensin II receptor blocker (ARB), other ARBs are biphenyl tetrazoles (right).
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In patients with mild hypertension and type 2 diabetes once
daily eprosartan (600 mg od) and telmisartan (40 mg od) were
equally effective in reducing blood pressure during a 12 months
study [25]. Obesity is often associated with a raised sympathetic
activity leading not only to hypertension, but also insulin resistance
[26]. Essential hypertension is a heterogenous condition. Some
forms are associated with increased sympathetic activity whilst
others are not. Krum et al. showed that in mild to moderate
essential hypertension ARB treatment (eprosartan 600 mg and
losartan 50 mg, both od during 4 weeks) did not affect muscle
sympathetic nerve activity, which is the centrally originated
postganglionic sympathetic activity [27].

Renal Disease

There is clear evidence that chronic renal disease is often
characterised by the presence of sympathetic hyperactivity and that
sympathetic activity is associated with poor cardiovascular out-
comes in chronic renal failure patients [28-30]. It is important to
realize that already minor kidney injury, not necessarily affecting
kidney function, may cause sympathetic hyperactivity. This increase
in sympathetic activity is thought to both initiate and sustain the
elevated blood pressure that contributes to organ damage and
adverse cardiovascular events [31]. It may also affect the pro-
gression of renal failure [30].

Current evidence suggests there is no accumulation of
eprosartan at the recommended dose of 600 mg, regardless of renal
function. Chronic treatment (> 6 weeks) with enalapril (20 mg od)
and losartan (100 mg od) significantly reduced but do not
normalized muscle sympathetic nerve activity in patients with
hypertensive chronic renal failure [32, 33]. Eprosartan (600 mg od)
reduced muscle sympathetic nerve activity, blood pressure and also
heart rate (all p<0.05), suggesting that not only the sympathetic
activity towards the resistance vasculature but also the cardiac
sympathetic activity is decreased with eprosartan. Combining epro-
sartan with the centrally-acting sympatholytic agent moxonidine
normalised both blood pressure and muscle sympathetic nerve
activity in hypertensive normovolemic patients with chronic renal
failure [32]. Studies directly comparing effects on muscle sympa-
thetic nerve activity, which is considered one of the gold standards
for quantifying sympathetic activity in humans, of eprosartan and
other agents in disease states with high sympathetic activity are
presently not available.

Experimental studies with eprosartan suggest that it might have
a benefit in the prevention or delay of renal damage in hypertensive
patients with renal impairment [34, 35]. Frank et al. [36] showed
that eprosartan (600 mg od for 7 days) preserves renal circulation
during states of neurohumoral activation, suggesting an important
renoprotective effect of this compound. Osei et al. [37] noted an
enhancement of the renal vasodilator effect of eprosartan (600 mg)
during hyperglycemia consistent with activation of the intrarenal

The Elderly

Isolated systolic hypertension is the most common form of
hypertension in the elderly [38, 39]. Eprosartan has been shown to
be an effective agent in the elderly. In a double-blind study versus
placebo in 283 elderly patients with a mean age of 70 years
eprosartan once-daily at doses of 600-1200mg during 3 months
produced a significant reduction in systolic blood pressure (epro-
sartan vs. placebo: 16 and 8 mmHg, p<0.0001) [40]. For patients
who did not respond to eprosartan alone, the addition of
hydrochlorothiazide provided additive reduction in systolic blood
pressure (eprosartan vs. placebo: 22 and 14 mmHg, p<0.002). In a
26-week comparative study with enalapril (5 — 20 mg od),
eprosartan at doses of 200-300mg twice daily, alone or in combi-
nation with hydrochlorothiazide once daily, was shown to be safe
and effective in hypertensive patients over 65 years of age [41].

Blankestijn and Rupp

Antihypertensive efficacy of eprosartan and enalapril did not differ.
In an equal percentage of patients, the diuretic was added.

In the ETAPA (Estudio de la Efectividad del Tratamiento
antihipertensivo sobre la Presion de Pulso en adultos) study from
Spain involving approximately 4,000 hypertensive patients (mean
age 67 y), eprosartan (600 mg) alone (87%) or in combination with
a diuretic decreased systolic, diastolic and mean (resp. 26 mmHg,
13 mmHg and 17 mmHg, all p<0.01) blood pressure in hyper-
tensive patients and was associated with a reduction in pulse
pressure / mean blood pressure ratio (62 => 58%, p<0.05) [42].
Also in the Robles e al. study, eprosartan (600 mg od for 16
weeks) in the primary care setting was well tolerated and effective
in over 600 patients (mean age 63 y) in reducing blood pressure
(systolic, diastolic and mean blood pressure resp: 26, 13 and 17
mmHg, all p<0.001) as well as pulse pressure (13 mmHg, p<0.001).
Also the pulse pressure / mean arterial pressure ratio decreased (62
=>59%, p< 0.001) [43].

Other High Risk Populations

The MOSES study (MOrbidity and mortality after Stroke,
Eprosartan compared with nitrendipe for Secondary prevention) is a
large, prospective, randomised outcome study comparing the
addition of 600 mg eprosartan or 10 mg nitrendipine to existing
therapy in patients with a history of proven stroke or transient
ischaemic attack [44]. Background therapy did not differ between
the two groups. In MOSES, 1405 patients were followed up for 2.5
years with eprosartan or nitrendipine. The primary outcomes were
total mortality and cardiovascular and cerebrovascular disease and
the secondary outcomes were mental status, neurological status and
ambulatory blood pressure. Blood pressure did not differ between
the treatment arms. There was a significant reduction of 21% in the
primary endpoint (all-cause mortality and the number of cardio-
vascular and cerebrovascular events, including all recurrent events)
and of 25% (p=0.026) in the recurrence of stroke, and of 30% in
first time cardiovascular events. This important study indicates that
meaningful prevention, beyond an effect on blood pressure, can be
obtained in a high risk population. Although there has been some
concern on the reliability and relevance of the study [45], it extends
the existing information on the effects of ARBs in high risk
patients. Some, but not all, other studies with ARBs suggest that
these agents especially reduce strokes. For instance in the LIFE
study in hypertensive patients with left ventricular hypertrophy
losartan based therapy reduced stroke better than beta-blocker
based therapy [46]. In contrast, in the VALUE study, valsartan was
nonsignificantly worse than amlodipine in stroke prevention, but
post hoc analyses suggested that this may have been attributable to
less effective blood pressure control during valsartan during the
first 6 months [47]. In ACCESS, candesartan (or placebo) was
given after 7 days after onset of stroke. Neurological outcome after
1 year in the ARB treated group was better than in the placebo
group [48]. The mechanism of this possible beneficial effect may
lie in the selective blocking by ARBs of the deleterious effects
mediated through the AT1 receptor, whereas the effects on the AT2
receptor are unaffected or even enhanced [49]. AT2 receptor seem
to mediate beneficial effects on endothelium through decreased
coagulation and inflammation and these receptors also protect brain
tissue from ischemia in experimental models [50, 51].

Ongoing Studies

Although different in terms of structure and mode of action,
eprosartan has, to date, been seen as one of many sartans. Ongoing
studies are now focusing in other areas where reduction of
sympathetic activity might be expected to show benefit.

The STARLET study (Stress-induced Hypertension at the
Workplace) will examine the prevalence of ‘job-strain’ hyperten-
sion and cardiovascular outcomes. Job-strain hypertension is
defined as a difference of at least Smm diastolic blood pressure



Clinical Profile of Eprosartan

and/or 8mm Hg systolic blood pressure between work and weekend
mean daytime ambulatory blood pressure. First results show that
eprosartan effectively reduced blood pressure [51].

The OSCAR study will be a long-term, open-label, study
examining the effects of eprosartan-based therapy (600 mg od) on
systolic blood pressure and cognitive function. Results from this
study are also awaited with interest [52, 53].

CONCLUSION

The goal of antihypertensive treatment is not only to lower
blood pressure but also to reduce risk of cardiovascular morbidity
and mortality. It is important not only to quantify the blood pressure
lowering effect of antihypertensive compounds, but also to assess
their ability to counteract mechanisms involved in the pathogenesis
of cardiovascular morbidity and mortality, such as the hyper-
activities of the renin-angiotensin system and the sympathetic
nervous system. Eprosartan is an effective antihypertensive agent
and clearly belongs to the class of ARBs, reversing effects of the
renin and the sympathetic system. Experimental and pharmaco-
kinetic studies have shown differences with the other ARBs. Since
direct comparison of effects of eprosartan and other ARBs on
meaningful clinical endpoints is not available, the clinical relevance
of these differences has to be judged as unclear.

REFERENCES

[1] Reid, LA. Am. J. Physiol., 1992, 262, E763.

[2] Matsukawa, T.; Gotoh. E.; Minamisawa, K.; Kihara, M.; Ueda, S.; Shionoiri,
H.; Ishii, M. Am. J. Physiol., 1991, 261, R690.

[3] Brooks, D.P.; Eliot, H.; Ohlstein, E.H.; Ruffalo, R.R. A4m. Heart J., 1999,
138 (3Pt2), 246.

[4] Timmermans, P.B. Hypertens. Res., 1999, 22, 147.

[5] Robins, G.W.; Scott, L.J. Drugs, 2005, 65, 2355.

[6] Muders, F.; Palkovits, M.; Bahner, U.; Kirst, 1.; Elsner, D.; Jandeleit-Dahm,
K. Pharmacol. Res., 2001, 43, 251.

[7] Balt, J.C.; Mathy, M.J.; Pfaffendorf, M.; van Zwieten, P.A. J. Hypertens.,
2002, 20(Suppl. 5), S3.

[8] Ohlstein, E.H.; Brooks, D.P.; Feuerstein, G.Z.; Ruffolo, R.R. Pharmacology,
1997, 55, 244.

[9] Shetty, S.S.; DelGrande, D. J. Pharmacol. Exp. Ther., 2000, 294, 179.

[10] Criscione, L.; de Gasparo, M.; Bithlmayer, P.; Whitebread, S.; Ramjoué, H-
P.R.; Wood, J. Br. J. Pharmacol., 1993, 110, 761.

[11] Napp, A.; Mathy, M.-J.; Balt, J.C.; Pfaffendorf, M.; van Zwieten, A. Eur. J.
Pharmacol., 2003, 469, 117.

[12] Arosio, E.; De Marchi, S.; Prior, M.; Rigoni, A.; Lechi, A. J. Hypertens.,
2005, 23, 1923.

[13] Esler, M. J. Hypertens., 2002, 20(Suppl. 5), S13.

[14] White, W.B.; Anwar, A.; Mansoor, G.A.; Sica, D.A. Am. J. Hypertens.,

2001, /4, 1248.

1 Elliott, W.J. J. Hum. Hypertens., 1999, 13,413.

1 Sega, R. Blood Pres., 1999, 8, 114.

[17] Ruilope, L.; Jager, B.; Prichard, B. Blood. Pres., 2001, 10, 223.

1 Hedner, T.; Himmelmann, A. On behalf of the Eprosartan Multinational
Study Group. J. Hypertens., 1999, 17, 129.

[47]
[48]
[49]

[50]
[51]

[52]

[53]

Cardiovascular & Hematological Agents in Medicinal Chemistry, 2008, Vol. 6, No. 4 257

Dhakam, Z.; McEniery, C.M.; Yasmin, P.; Cockcroft, J.R.; Brown, M.J.;
Wilkinson, I.B. Am. J. Hypertens., 2006, 19, 214.

CAFE investigators. Circulation, 2006, 113, 1213.

Oparil, S.; 1zzo, J. Circulation, 2006, 113, 1162.

Carlberg. B.; Samuelsson, O.; Lindholm, L.H. Lancet, 2004, 364, 1684.
Lindholm, L.H.; Carlsberg, B.; Samuelsson, O. Lancet, 2005, 366, 1545.
Beevers, G. Lancet, 2005, 366, 1510.

Derosa, G.; Ragonesi, P.D.; Mugellini, A.; Ciccarelli, L.; Fogari, R.
Hypertens. Res., 2004, 27,457.

Mancia, G.; Bousquet, P.; Elghozi, J.L.; Esler, M.; Grassi, G.; Julius, S.;
Reid, J.; van Zwieten, P. J. Hypertens., 2007, 25, 909.

Krum, H,; Lambert, E.; Windebank, E.; Campbell, D.; Esler, M. Am. J.
Physiol., 2005, 290, H1706.

Blankestijn, P.J. Nephrol. Dial. Transplant., 2004, 19, 1354.

Zoccali, C.; Mallamaci, F.; Parlongo, S.; Cutrupi, S.; Benedetto, A.; Tripepi,
G. Cirulation, 2002, 105, 1354.

Neumann, J.; Ligtenberg, G.; Klein, I.I.; Koomans, H.A.; Blankestijn, P.J.
Kidney Int., 2004, 65, 1568.

Koomans, H.A.; Blankestijn, P.J.; Joles, J.A. J. Am. Soc. Nephrol., 2004, 15,
524,

Neumann, J.; Ligtenberg, G., Oey, P.L.; Koomans, H.A.; Blankestijn, P.J. J.
Am. Soc. Nephrol., 2004, 15, 2902.

Neumann, J.; Ligtenberg, G.; Klein, I.H.; Boer, P.; Oey, P.L.; Koomans,
H.A.; Blankestijn, P.J. Hypertension, 2007, 49, 506.

Rayner, B.; Jaeger, B.; Verboom, C.N.; Pascoe, M. Cardiovasc. J. South.
Afi, 2004, 15, 32.

Hollenberg, N.K. Am. J. Hypertens., 2001; 14(7Pt2), 237S.

Frank, H.; Schobel, H.-P.; Vitowsky, J.; Schmeider, R.E.; Heusser, K.
Kidney Int., 2003, 63, 617.

Osei, S.Y.; Price, D.A.; Laffel, L.M.; Lansang, M.C.; Hollenberg, N.K.;
Hypertension, 2000, 36, 122.

O’Rourke, M.F.; Hashimoto, J. J. Am. Coll. Cardiol., 2007, 50, 1.

Brooks, D.P.; Ruffalo, R.R. J. Hypertens. Suppl., 1999, 17, S27.

Punzi, H.A.; Punzi, C.F. and the Eprosartan Investigation Group. J. Hum.
Hypertens., 2004, 18, 655.

Argenziano, L.; Trimarco, B. Curr. Med. Res. Opin., 1999, 11, 9.

de la Sierra, A.; Munoz, A.; Arcos, E.; Lopez, J.S.; Relats, J. Investigators of
the Etapa II Study. Blood Press. Suppl., 2004, 2, 5.

Robles, N.R.; Martin-Agueda, B.; Lopez-Munoz, F.; Alamo, C. Investigators
of the ESTEPP Study. Int. J. Clin. Pract., 2005, 59, 478.

Schrader, J.; Luders, S.; Kulschewski, A.; MOSES Study Group. Stroke,
2005, 36, 1218.

Larsen, K.; Hornnes, N.; Boysen, G. Stroke, 2006, 37, 1357.

Dahlof, B.; Devereux, R.; Kjeldsen, S.E.; Julius, S.; Beevers, G.; de Faire,
U.; Fyhrquist, F.; Ibsen, H.; Kristiansson, K.; Lederballe-Pedersen, O.;
Lindholm, L.H.; Nieminen, M.S.; Omvik, P.; Oparil, S.; Wedel, H.; LIFE
Study Group. Lancet, 2002, 359, 995.

Weber, M.A.; Julius, S.; Kjeldsen, S.E.; Brunner, H.R.; Ekman, S. Lancet,
2004, 363, 2032.

Schraders, J.; Luders, S.; Kulschewski, A.; Berger, J.; Zidek, W. Stroke,
2003, 34, 1699.

Fournier, A.; Messerli, F.; Achard, J.; Fernandez, L. J. Am. Coll. Cardiol.,
2004, 43, 1343.

Strandberg, T.E. Stroke, 2005, 36, 1225.

Luders, S.; Hammersen, F.; Kulschewski, A. Ditsch. Med. Wochenschr.,
2006, 731, 2580.

Pathak, A.; Hanon, O.; Negre-Pages, L. Fundamen. Clin. Pharmacol., 2007,
21,199.

Shlyakhto, E. Curr. Med. Res. Opin., 2007, 23(suppl. 5), S13.

Received: 21 September, 2007

Revised: 28 January, 2008

Accepted: 05 February, 2008




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


