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INTRODUCTION

The renin-angiotensin system plays a
decisive role in the pathophysiology
of hypertension. Renin release is
regulated by a number of factors,
including circulating angiotensin II
(Ang II), the so-called short feedback
loop. Both angiotensin-converting
enzyme inhibitors and ATII receptor
blockers show dose dependent effects
on plasma renin activity [1, 2]. This
renin release appears to be modula-
ted by sympathetic nerve activity
and can be attenuated by β-blockade
[2]. Renin-secreting tumors of both
renal and non-renal origin have
been known for a long time [3, 4]
and cause a surgically curable form
of hypertension. Hyperreninemia
can derive from various sources and
is thus involved in the pathophysio-
logy of arterial hypertension [5–8].
Hence, hyperreninemic hypertension
in a patient certainly warrants
special attention under the aspect of
diagnosis and treatment. However,
the fact that treatment with ATII
receptor blockers per se can lead to
marked hyperreninemia has so far

not received noteworthy attention in
the literature. Here, we describe a
case of a young man with severe
hypertension and multi-drug anti-
hypertensive treatment with reversi-
ble hyperreninemia.

CASE

A 28 year old man (75 kg/179 cm)
presented with acute chest pain,
dyspnoea and arterial hypertension
of 240/120 mmHg at rest. He had
arterial hypertension for 15 years
and a positive family history. At
admission, he had already been
under treatment with lercanidipin
and candesartan.

Physical examination, chest x-ray,
CT of head/brain, abdominal sono-
graphy, ocular fundus, EEG, CCDS of
renal arteries, renal flow scintigraphy
as well as renal MR angiography
were normal.

ECG: sinus rhythm, 64 bpm, left type
electrical position, positive Sokolov
Index.

Echocardiography: moderate left
ventricular hypertrophy, mild dia-
stolic dysfunction, minimal mitral
and tricuspid insufficiency, LVEF 70 %,
PAP 38 mmHg.

Cycle ergometer stress testing (under
multidrug treatment – see below):
maximum 175 Watt (25 Watt inter-
vals), maximal frequency: 170 bpm,
maximal BP 230/100 (147/95 at rest),
reason for discontinuation: weakness
of legs and elevated blood pressure.

The initially very high BP was treated
with intravenous urapidil and, after
10 days, the patient could leave
hospital with a multidrug antihyper-
tensive therapy (lercanidipine 10 mg
bid, candesartan 8 mg bid, hydro-
chlorothiazide 12,5 mg once a day,
urapidil 60 mg bid and rilmenidine
1 mg once a day).

Routine laboratory: renal, cardiac,
hepatic functional parameters,
electrolytes, protein, serum lipids,
BCC, thyroid hormones within the
normal range. 24 h urine catechol-
amins were normal.

Several months later, in order to
exclude hyperaldosteronism, radio
immune assay analysis of basal plasma
aldosteron had been performed. The
latter was 5.0 ng/dl (normal: 3.0–15)
and basal plasma renin (horizontal
position of patient) was > 500 µU/ml
(normal: 2.4–29 horizontal position,
3.3–41.0 vertical position). CT of the
abdomen and retroperitoneum pro-
vided no evidence for a tumor. Under
the assumption that hyperreninemia
could possibly not be the cause of
hypertension in this case, but be the
effect of treatment, candesartan was
discontinued for 1 month and basal
renin returned to 30.8 µU/ml, while
basal aldosteron was down at 2.7 ng/
dl. Then, candesartan was again
administered at a dose of 8 mg bid
and within 3 weeks basal plasma renin
rose to 213.3 µU/ml (Fig. 1).
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Figure 1: Plasma renin in a patient with severe hypertension pre-treated with
the ATII receptor candesartan. Arrow indicates discontinuation (“off”) and re-
start (“on”) of candesartan treatment (8 mg bid).
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CONCLUSION

Renin is regulated by angiotensin
subtype (AT1) receptor, but its com-
plex regulation and function is still
under investigation. For example, it
has just recently been shown in rat
that AT2 receptors regulate the renin-
angiotensin system activity via inhi-
bition of renin synthesis [9]. Hyper-
reninemia can per se be the cause of
hypertension and, especially in
severe hypertension, one tends to a
more complex investigation inclu-
ding measurement of basal plasma
renin and aldosterone. Like in our
case, the patient had been pretreated
with an ATII receptor blocker and
showed very high plasma renin
levels, which could be misleading
for the individual exploration. We
conclude that basal plasma renin
activity and aldosterone should be
measured in patients with severe
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hypertension. However, both have to
be viewed in the context of ACE-
inhibition or ATII receptor blockade.
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