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Introduction
Hypertension is a significant risk 
factor for cardiovascular disease.
Current practice in the UK is 
to use an angiotensin-converting
enzyme inhibitor (ACEI) – or an
angiotensin II receptor blocker
(ARB) if an ACEI is not tolerated –
first line in patients with hyperten-
sion and diabetes. 

Despite optimum treatment with
currently available antihypertensives,
many patients either have uncon-
trolled hypertension or fail to reach
blood pressure (BP) targets; an effec-
tive new class of antihypertensives 
is therefore welcomed. Aliskiren,
approved in Europe in 2007, is the
first of a new class of orally active
renin inhibitors licensed for the
treatment of essential hypertension. 

Pharmacology
Figure 1 outlines the pharmacologi-
cal action of aliskiren. The renin-
angiotensin system (RAS) plays a 
pivotal role in the regulation of BP.
Renin, released in response to 
hypovolaemia or hypotension, is 
the enzyme responsible for the 
conversion of angiotensinogen to
angiotensin I, which is subsequently
converted to the vasoconstrictor
angiotensin II (ANG II). A negative
feedback system, in response to
increased ANG II levels, is then trig-
gered with a resultant inhibition of
renin release.

By directly inhibiting renin,
aliskiren decreases plasma renin
activity (PRA) and ANG II. ACEIs
and ARBs also reduce ANG II; 
however, they increase PRA. This is
due to reduced activation of the 
negative feedback system as a result
of reduced levels of ANG II to trigger
it. In contrast, aliskiren does not
allow a compensatory increase in

plasma renin to occur because of its
potency for the active renin site. The
clinical implications of the different
effects on PRA are unknown.

Following oral administration,
aliskiren undergoes minimal metabo-
lism and the main route of elimina-
tion is biliary. It is poorly metabolised
by cytochrome P450 and there are no
known clinically significant interac-
tions with drugs commonly pre-
scribed for diabetes or hypertension.
The mean elimination half-life of
approximately 40 hours enables
once-daily dosing.

Trials of safety and efficacy
Various short-term, double-blind,
randomised controlled trials have
assessed the BP lowering effects and
safety of aliskiren in patients with
mild to moderate hypertension. Two
of the key trials are discussed here.

An eight-week trial (n=1797)
showed that aliskiren (300mg) and 
valsartan (320mg) were similar in
terms of mean reduction in diastolic
and systolic BP and that their combina-
tion reduced this BP measurement 
significantly more than either drug
alone (p<0.0001).1 Aliskiren was well
tolerated but patients with severe 
co-morbidities were excluded. The
incidence of hyperkalaemia was low
(2.5%) when aliskiren was used as
monotherapy and more common
when combined with valsartan (4.5%). 

Villamil et al.2 evaluated aliskiren
(75–300mg) alone, hydrochloro -
thiazide (6.25–25mg) alone and 
their combination in an eight-week
placebo-controlled trial (n=2776).
Aliskiren monotherapy significantly
reduced mean sitting diastolic BP
(MSDBP) in a dose-related manner
compared to placebo (p=0.0002). All
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Figure 1. The pharmacological action of aliskiren which does not result in
the compensatory increase in plasma renin activity (PRA) seen with ACE
inhibitors and angiotensin II receptor blockers 
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dosage combinations were superior to
placebo (p<0.0001) and most were
superior to both monotherapies in
reducing MSDBP (p<0.05). All active
treatments in this study were well 
tolerated and the combination of
both drugs did not increase the inci-
dence of adverse events.

Specific evidence for use 
in diabetes
Data on the use of aliskiren in dia-
betic patients are limited. However,
the AVOID study was recently pub-
lished.3 This was a 24-week, double-
blind, randomised, multinational 
trial involving 599 patients with 
hyper tension, type 2 diabetes and
nephropathy. Patients with potassium
levels ≥5.1mmol/L and estimated
glomerular filtration rates of
≤30ml/min/1.73m2 were excluded.
Aliskiren 150mg daily for three
months, followed by aliskiren 300mg
daily for a further three months, was
compared to placebo. All patients
also received 100mg losartan plus
additional antihypertensive therapy if
required. The primary outcome was a
reduction in urinary albumin to crea-
tinine ratio (UACR) at six months.
Aliskiren was significantly more effec-
tive at reducing mean UACR. At week
24, aliskiren had decreased UACR by
20% compared to placebo (p<0.001).
Blood pressure was similar between
the two groups and changes in albu-
minuria did not correlate to changes
in BP. There was no significant differ-
ence in the overall adverse events
between both groups. Hyperkalaemia
was reported in 5% of patients in the
aliskiren group and in 5.7% in the
placebo group. Fourteen (4.7%)
patients in the aliskiren group and
five (1.7%) in the placebo group 
had at least one potassium value
≥6mmol/L (p=0.06). However, the
authors state that nine of the 14
patients in the aliskiren group had
baseline potassium values outwith the
inclusion criteria.

Another double-blind study
(n=837) in diabetic hypertensive
patients evaluated the BP lowering
effect of aliskiren alone and in combi-
nation with ramipril.4 Patients were
randomised to aliskiren 150mg daily,
ramipril 5mg daily or a combination
for four weeks and then doses were
doubled for a further four weeks.

Aliskiren 300mg daily was non-inferior
(p=0.0002) to ramipril 10mg daily
with respect to the primary efficacy
endpoint, reduction in MSDBP. With
regard to secondary efficacy, aliskiren
produced a significantly greater
reduction in mean sitting systolic BP
compared with ramipril (p=0.021).
The aliskiren plus ramipril combina-
tion provided a significant additional
reduction in MSDBP (p<0.05) when
compared with either monotherapy.2
Aliskiren, alone or in combination,
was well tolerated. The incidence of
hyperkalaemia was low (3.2%) when
aliskiren was used as monotherapy
and more common when combined
with ramipril (6.9%). 

Discussion
Studies so far have established the
short-term efficacy of aliskiren in mild
to moderate hypertension either alone
or in combination with commonly
used classes of antihypertensives.
However, studies have not demon-
strated superiority and the long-term
benefits of aliskiren, currently being
studied in the clinical programme
ASPIRE HIGHER, are awaited. 

The AVOID trial assessed the
effect of aliskiren in patients with dia-
betic nephropathy. Although a reduc-
tion in proteinuria is the best clinical
surrogate marker for renoprotection,
long-term morbidity and mortality
data are required to determine the
place of aliskiren in this patient group.
The ALTITUDE trial, underway and
due to report results in 2011, should
help bridge this gap in the evidence. It
investigates the clinical impact of
aliskiren in addition to conventional
therapy on the onset of diabetic 
complications. In addition, a study of
aliskiren and an ARB or ACEI com-
pared with an ACEI and ARB in this
patient group would be beneficial. 

Aliskiren was generally well toler-
ated in clinical trials. However, as with
any new drug, rare and long-term
adverse effects are currently unclear.
Similar to ACEIs and ARBs, careful
monitoring of serum creatinine and
potassium is recommended. 

Aliskiren represents a new class of
drug but evidence to date does not
support its routine use ahead of
established therapies for hyperten-
sion. Unlike conventional antihyper-
tensives, there are currently no long-

term clinical outcome data and the
cost of therapy is more expensive. At
present, it is likely to be reserved as
add-in therapy for patients with
uncontrolled hypertension on exist-
ing therapies or who are intolerant of
them. Further data will help to estab-
lish the role of aliskiren specifically in
diabetic hypertensive patients. 

Acknowledgements
Many thanks to Dr Miles Fisher
(Consultant Physician, Glasgow Royal
Infirmary) and Dr Gerry McKay
(Consultant Physician, Glasgow Royal
Infirmary) for their support with the
article and providing Figure 1.

Conflict of interest statement
There are no conflicts of interest.

References
1. Oparil S, Yarows SA, Patel S, et al. Efficacy

and safety of combined use of aliskiren
and valsartan in patients with hyperten-
sion: a randomised, double-blind trial.
Lancet 2007; 370: 221–229.

2. Villamil A, Chrysant SG, Calhoun D, 
et al. Renin inhibition with aliskiren 
provides additive antihypertensive effi-
cacy when used in combination with
hydrochlorothiazide. J Hypertens 2007;
25: 217–226.

3. Parving H, Persson F, Lewis J, et al.
Aliskiren combined with losartan in type
2 diabetes and nephropathy. N Engl J Med
2008; 358(23): 2433–2446.

4. Uresin Y, Taylor AA, Kilo C, et al. Efficacy
and safety of the direct renin inhibitor
aliskiren and ramipril alone or in 
combination in patients with diabetes
and hypertension. J Renin Angiotensin
Aldosterone Syst 2007; 8(4):190–198.

Pract Diab Int January/February 2009 Vol. 26 No. 1 Copyright © 2009 John Wiley & Sons 35

Key points

• Aliskiren is the first of a new class
of orally active renin inhibitors 

• Evidence to date has shown
aliskiren to be comparable to
conventional antihypertensives in
lowering blood pressure and to
have an additive effect when
used in combination; however,
long-term clinical outcome data
are as yet unavailable

• Aliskiren has been shown to
reduce proteinuria in patients
with diabetic nephropathy but
long-term morbidity and mortality
data are required to establish its
role within the diabetic
population


