Pharmacotherapy

Aliskiren: A New ldea
in Blood Pressure

Management

by Sarah Hopkins and Karen Kopacek, RPh

liskiren hemifu-

marate (Tekturna’,

Novartis) is the first

renin inhibitor ap-

proved in the U.S.

and Europe for the
treatment of hypertension.! While this
category of antihypertensive medications
is new to current health care professionals,
the concept of inhibiting renin to lower
blood pressure has been a focus of over 50
years of research.” Previous first generation
renin inhibitors, enalkiren, remikiren, and
zankiren, had problems with low potency,
poor bioavailability, and short durations
of action.? Unlike its predecessors, aliski-
ren has a high aflinity for the renin recep-
tor, demonstrates a long plasma half-life,
and is orally active. In addition to discov-
ering aliskiren, Speedel, a Swiss biophar-
maceutical company, has three more renin
inhibitors currently undergoing phase I
and II trials.*

MECHANISM OF ACTION: RENIN
INHIBITION
The renin-angiotensin system (RAS) is
a hormonal cascade that plays a key role
in blood pressure regulation through the
action of angjotensin II. Renin is secreted
by the kidneys in response to decreases in
blood volume and renal perfusion. Renin
cleaves angiotensinogen to form angioten-
sin I. Angiotensin I is further converted
to angiotensin II by the angiotensin I-
converting enzyme (ACE). Angiotensin
IT then binds with the angiotensin II type
I receptor in arteries to produce vasocon-
striction, which leads to increases in pe-
ripheral vascular resistance, and ultimately
an elevation in blood pressure.

The renin-angiotensin system has been
a popular drug target for blood pressure
control, as renin is the main determinant

of RAS activity. Overactivity of RAS has
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been associated with approximately 70% of
cases of essential hypertension.” Inhibition
of RAS with ACE inhibitors (ACEI) and
angiotensin II receptor blockers (ARB) has
proven to be effective for lowering blood
pressure. However, these agents do not pro-
vide complete suppression of RAS, as they
cause a compensatory increase in renin re-
lease, plasma renin activity, and angiotensin
I and II levels. Renin inhibitors neutral-

ize plasma renin activity and prevent the
formation of angiotensin I and II, which
leads to a more complete blockade of this
system.” (Figure 1)

ALISKIREN PHARMACODYNAMICS:
REVIEW OF THE CLINICAL TRIALS
Aliskiren was approved for the treatment
of hypertension
based upon data
from six random-

the U.S., Germany, Belgium and Switzer-
land were randomized to receive aliskiren
150 mg, aliskiren 300 mg, aliskiren 600
mg, irbesartan 150 mg, or placebo once
daily for 8 weeks. Patients were instructed
to take the study drug daily with water at
8 a.m. All aliskiren doses and irbesartan
significantly lowered mean sitting systolic
blood pressure (SBP) and diastolic blood
pressure (DBP) compared to placebo
(p<0.001 and p<0.05, respectively). The
degree of blood pressure lowering was
similar between the aliskiren 150 mg

and irbesartan 150 mg treatment arms
(p=0.69), while higher aliskiren doses
(300 mg and 600 mg) lowered blood pres-
sure more than irbesartan (p<0.05). How-
ever, the authors noted a plateau effect

on blood pressure lowering with aliskiren
doses >300 mg/day. Aliskiren therapy was
well tolerated at all doses; the incidence of
adverse events and study discontinuations
was similar with all treatment arms. The
most common adverse events included
headache, dizziness, and diarrhea. Higher
doses of aliskiren (300-600 mg per day)
were associated with more complaints of
diarrhea than the other treatment arms.
While clinical laboratory values remained
normal in the majority of study patients,

ized, double-blind,
placebo-controlled
trials.® However,
only five of these
trials have been
published.?®!
When results from
these studies are
combined, these
trials demonstrate
marked blood pres-
sure lowering with
aliskiren in more
than 3900 patients
with mild to mod-
erate hypertension.

(Table 1)

ALISKIREN MONOTHERAPY

Objectives. 1) Explain why inhibition of the renin-angioten-
sin system is important in the control of blood pressure and
discuss the effectiveness of current pharmacologic inhibitors
of this system; 2) Identify targets within the renin-angiotensin
system for the following antihypertensive agents: ACE inhibi-
tors, angiotensin receptor blockers and renin inhibitors; 3) Dis-
cuss the advantages and disadvantages of using a direct renin
inhibitor as monotherapy or in combination for the treatment

of hypertension; 4) Specify the approved dosing of aliskiren
therapy, list potential side effects that have been associated
with aliskiren, identify potential drug interactions and provide
recommendations to minimize complications from concomitant
therapies; 5) Explain future uses of renin inhibitors in the pri-
mary and secondary prevention of cardiovascular diseases.

ACPE Universal Program Number: 175-000-08-004-H01-P
Target Audience: Pharmacists

it is not clear if any cases of hyperkalemia
developed in those receiving aliskiren or

The first trial to demonstrate the anti-
hypertensive effects of aliskiren in mild
to moderate hypertension was published
by Gradman, et al in 2005.% After a two-
week washout period, 652 patients from

irbesartan. An important limitation of this
study is the homogenous patient popula-
tion enrolled (>70% Caucasian), as racial
differences in response to antihypertensive
therapies and renin activity have been pre-
viously reported.



To address the efficacy and safety of
aliskiren in Asian populations, Kushiro, et
al randomized 455 Japanese adults with
essential hypertension to receive aliski-
ren 75 mg, aliskiren 150 mg, aliskiren
300 mg, or placebo once daily for eight
weeks.? Each dose of study drug was taken
daily between 6 a.m. and10 a.m., at least
30 minutes before a meal. All doses of
aliskiren significantly reduced both mean
sitting SBP and DBP compared to pla-
cebo (p<0.001). The reductions in blood
pressure from baseline after 8 weeks of
aliskiren 150 mg and 300 mg per day
(8.7/7.8 mmHg and 14.7/10.7 mmHg,
respectively) were similar to the reduc-
tions reported in the Gradman et al study
(11.4/9.3 mmHg and 15.8/11.8 mmHg,
respectively),® where the same aliskiren
doses were administered to a predomi-

FIGURE 1. DRUG TARGETS TO INHIBIT

nately Caucasian Western population.
The percentage of patients whose blood
pressure reached goal (<140/90 mmHg)
was higher in the aliskiren treatment arms
than the placebo arm (p<0.05%). Attain-
ment of goal blood pressure increased in
a dose dependent manner from 23.5%

to 41.6% of subjects. Interestingly, the
reductions in mean sitting DBP from
aliskiren treatment were sustained at one
week following treatment withdrawal,
demonstrating the drug’s long half-life
and reduced risk of rebound hypertension
after discontinuation of treatment. Ad-
verse events were similar in all treatment
arms; however, there was no evidence that
higher aliskiren doses increased the inci-
dence of adverse events, particularly diar-
rhea. Two case of hyperkalemia (defined
as 220% increase in potassium concentra-
tions from baseline) were
reported in the aliskiren
75 mg treatment arm.

THE RENIN-ANGIOTENSIN SYSTEM In a final study that
demonstrated the anti-
I A hypertensive efficacy of
| AngOlEnSINOGen | aliskiren monotherapy,
Oh et al randomized 672
i ) Korean and American
! Site of aclion for fean and Am
Renin | * OR| patients with mild to
o moderate hypertension
Mt to receive aliskiren 150
mg, aliskiren 300 mg,
Angiotensin | aliskiren 600 mg or pla-
cebo for eight weeks.’
1 Study drug was taken
[ 14 Sitg of action for at approximately 8 a.m.
L F_"CE J ACEI daily without regards to
™, ’,.--'x meals. All aliskiren doses
significantly lowered
| Angigtensin | mean sitting SBP and
. DBP compared to pla-
cebo (p<0.0001). While
J L e Site of action for aliskiren 600 mg caused
b ARE larger blood pressure
' Angiclensin Il Type | ' reductions than the 300
| Recapior mg dose, this difference
o was not statistically sig-
nificant. Blood pressure
1L lowering with aliskiren
il was not equal in all pa-
| Vasoconstriction and increased tients. Compared to Cau-
hiood orassure casians (n=408), Black
o _ _ S patients (n=79) experi-
ACE- g conerrg anyme o et i i, | cpced smale reducron
receptor blocker of both SBP (p<0.0004)
and DBP (p<0.0001).

All aliskiren doses were well tolerated and

there were no differences in the number
of adverse effects reported among the
four treatment arms. The most common
adverse effects included headache and
nasopharyngitis. Similar to the report

by Gradman et al,® a higher number of
patients reported diarrhea in the aliskiren
600 mg arm than the 150 mg and 300
mg groups (11.4% vs 1.2% and 1.8%,
respectively; p<0.0001). The authors did
not report the incidence of hyperkalemia
in aliskiren-treated subjects.

Several conclusions can be drawn from
the results of the aliskiren monotherapy
trials. While all aliskiren doses successfully
lower BP, the evidence does not support
using the 600 mg dose for further anti-
hypertensive effect.®’ The benefit of using
aliskiren 600 mg/day is also limited by
complaints of diarrhea.®” A major limita-
tion of all three trials is the short treat-
ment course (eight weeks) that prohibits
any correlation between aliskiren’s antihy-
pertensive effects and end-organ protec-
tion (i.e. heart and kidney) or reduction
in cardiovascular events — outcomes well
documented with ACE inhibitor and
ARB therapies. Another important point
that requires further clarification is the use
of aliskiren in patient populations other
than Caucasians and males who were un-
der-represented in these trials.

The remaining two trials submitted for
aliskiren’s FDA approval examined the
blood pressure lowering effects of aliskiren
as both monotherapy and in combination
with other antihypertensive agents.'*"!
The first of these two trials compared
aliskiren therapy to valsartan.'® Eleven
hundred twenty-three patients from the
U.S., Germany, France, Denmark and Po-
land with mild to moderate hypertension
were randomized to one of eleven treat-
ment arms after a 3 to 4-week placebo
run-in. Treatment arms included aliskiren
75 mg, 150 mg, and 300 mg monothera-
py; valsartan 80 mg, 160 mg, and 320 mg
monotherapy, increasing doses of aliskiren
in combination with valsartan; valsartan
with hydrochlorothiazide; and placebo.
Study drugs were to be taken daily at 8
a.m. for eight weeks without regards to
meals. Due to a large placebo effect in
this trial, the only aliskiren monotherapy
arm that significantly reduced both SBP
and DBP compared to placebo was the
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300 mg dose (p<0.05). The placebo ef-
fect was also noted in a higher percentage
of patients reaching blood pressure goal
with placebo therapy than was reported in
previous aliskiren studies.*’ The antihy-
pertensive effect of aliskiren 75 mg to 300
mg was equivalent to that of valsartan 80
mg to 320 mg. When the aliskiren/valsar-
tan combinations were compared to pla-
cebo, all three combinations significantly
lowered blood pressure (p<0.05). When
combination therapy was compared to
the respective component monotherapies,
only small differences were noted (p=NS),
except for the aliskiren 150 mg treatment
arm (p<0.05). Both antihypertensive
agents were well tolerated as monotherapy
or in combination. The incidence of ad-
verse effects and study discontinuation
was similar among all treatment arms. The
most commonly reported adverse effects
included headache, fatigue, back pain,
and diarrhea. Five cases of mild hyper-
kalemia (serum potassium concentration
>5.5 mEq/L) were reported, one each

in the placebo, aliskiren 75 mg, aliski-

ren 300 mg, aliskiren 150 mg/valsartan
160 mg, and aliskiren 300 mg/valsartan
320 mg groups. Not only was the large
placebo effect a limitation of this study,
but the patient population recruited was
predominately middle-aged, Caucasian
males. What this study adds to the grow-
ing knowledge concerning aliskiren is the
apparent safety of using a renin inhibitor
with an ARB, as the number of adverse ef-
fects was not statistically different among
the combination arms and the respective
monotherapy arms.

The last study evaluated the antihyper-
tensive efficacy of aliskiren alone and in
combination with hydrochlorothiazide."
A total of 2776 patients with mild to
moderate hypertension were enrolled in
this trial; the majority were Caucasian
(>80%), with 25-30% being Hispanic,
and few were Asian or Black. Patients
were randomized to receive aliskiren (75
mg, 150 mg, or 300 mg), hydrochloro-
thiazide (6.25 mg, 12.5 mg, or 25 mg), a
combination of aliskiren with hydrochlo-
rothiazide, or placebo after a one-week
washout period. The study drug was
administered daily for eight weeks. No
information was provided on dosing time
of day or relationship to food ingestion.
While all three aliskiren doses signifi-
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cantly lowered DBP compared to placebo
(p<0.05), the aliskiren 75 mg dose failed
to significantly lower SBP versus placebo.
All combinations were superior to placebo
(p<0.0001) and most combinations were
superior to the individual monotherapies.
The greatest blood pressure reduction
occurred in the aliskiren 300 mg/hydro-
chlorothiazide 25 mg group. A higher per-
centage of patients receiving combination
therapy achieved the blood pressure goal
(37.4-59.5%) compared to those receiv-
ing either aliskiren or hydrochlorothiazide
monotherapies (29-46.7%, 32.5-37.8%,
respectively). The most common adverse
effects were headache and nasopharyngitis.

ALISKIREN COMBINATION THERAPIES
Although aliskiren monotherapy controls
blood pressure in patients with mild to
moderate hypertension, many patients
will require two or more antihyperten-
sive agents to attain blood pressure goals.
Earlier trials demonstrated further blood
pressure lowering when aliskiren was
administered with valsartan'® and hydro-
chlorothiazide' compared to the indi-
vidual drugs alone. More recent studies
have confirmed the benefit of combining
aliskiren with a thiazide diuretic,'*'? an
ACEIL" an ARB,'>" and a calcium chan-
nel blocker® to treat hypertension.
Aliskiren with a diuretic or calcium
channel blocker. In an open-label study
conducted by O’Brien et al, hydrochlo-
rothiazide 25 mg was added to Caucasian
patients (approximately 75% males) who
continued to have blood pressure read-
ings >135/85 mmHg after three weeks
of aliskiren 150 mg/day.'” Patients were
asked to take all study drugs daily, 30
minutes prior to eating the morning meal.
Following three weeks of combination
therapy, patients had a significant decrease
in daytime SBP and DBP as compared
to aliskiren monotherapy (p=0.007 and
p=0.0006, respectively). Changes in
nighttime SBP and DBP had similar
trends but did not reach statistical signifi-
cance (p=0.06 and p=0.09, respectively).
The results from the study conducted
by Jordan et al further demonstrate the
benefit of adding aliskiren to hydrochlo-
rothiazide." Four hundred eighty-nine
patients from Belgium, France, Germany;,
Israel, Norway, Russia, and Spain, all of
whom were receiving hydrochlorothiazide

25 mg/day with a DBP 295 and <110
mmHg, were randomized to one of the
following treatment arms: aliskiren 150
mg/hydrochlorothiazide 25 mg, irbesar-
tan 150 mg/hydrochlorothiazide 25 mg,
amlodipine 5 mg/hydrochlorothiazide

25 mg and hydrochlorothiazide 25 mg
monotherapy. After four weeks of therapy,
the doses of aliskiren, irbesartan and am-
lodipine were doubled and treatment con-
tinued for another eight weeks. Aliskiren/
hydrochlorothiazide combination therapy
produced significant decreases in both
SBP and DBP as compared to hydro-
chlorothiazide monotherapy (p<0.0001).
While the aliskiren/hydrochlorothiazide
combination produced greater reductions
in blood pressure than the other combi-
nations, the decrease was not statistically
significant. All study treatments were well
tolerated. The amlopidine/hydrochloro-
thiazide combination had a higher inci-
dence of adverse effects, mainly peripheral
edema. Five patients (4.1%) developed
hyperkalemia (potassium concentration
>5.5 mEq/L) while receiving aliskiren/hy-
drochlorothiazide.

Aliskiren with an ACEI. The second
arm of the O’Brien et al study added
aliskiren 75 mg to ramipril 5 mg after
three weeks of monotherapy.' Significant
reductions in daytime SBP occurred in
the ramipril/aliskiren group versus those
receiving ramipril alone (p=0.003). When
the aliskiren dose was increased to 150
mg after three weeks, daytime SBP was
further reduced compared to ramipril
alone (p=0.0006). However, there were
no significant differences between SBP
reductions comparing aliskiren 150 mg/
ramipril 5 mg to aliskiren 75 mg/ramipril
5 mg. Both therapies were well tolerated;
the maximum individual serum potassium
concentration was 5.3 mEq/L when aliski-
ren was added to ramipril.

Aliskiren with an ARB. In the final
treatment arm of the O’Brien et al study,
aliskiren 75 mg was added to irbesar-
tan150 mg after three weeks of mono-
therapy.'? While the addition of aliskiren
75 mg did not produce significant reduc-
tions in daytime SBP or DBD, it did cause
significant reductions in nighttime SBP
and DBP compared to irbesartan alone
(p<0.05). When the aliskiren dose was
increased to 150 mg after three weeks,
there was a trend for both daytime and



nighttime blood pressure measurements to
increase rather than decrease. As with the
other treatment arms, both medications
were well tolerated; the maximum indi-
vidual potassium concentration following
the addition of aliskiren to irbesartan was
5.5 mEq/L.

ALISKIREN PHARMACOKINETICS
Aliskiren is poorly absorbed in the small
intestine with an oral bioavailability of
approximately 2.5%.” After oral admin-
istration, peak plasma concentrations are
reached within one to three hours. Food
may cause variability in drug absorption.
In the clinical trials where aliskiren was
administered without regards to meals,
fatty meals decreased the area-under-the-
concentration time curve (AUC) and
maximum concentration (Cmax) by 71%
and 85%, respectively. The half-life of
aliskiren is 24 hours and steady state con-
centrations are reached in seven to eight
days. One-quarter of an administered
dose is excreted unchanged in the urine,
but how much of the absorbed dose is
actually metabolized remains unclear. In
vitro studies indicate aliskiren is primarily
metabolized by the cytochrome P450 3A4

enzyme.

ALISKIREN DOSING AND
ADMINISTRATION
The usual recommended starting dose of
aliskiren is 150 mg once daily and may
be increased to 300 mg once daily based
on patient response; however, these doses
may not be appropriate for all patient
populations.” For example, in patients
>65 years of age with mild to moderate
hypertension, there was a better blood
pressure response to lower aliskiren doses
(75-150 mg) than in younger patients.'
Caucasians responded well to all aliskiren
doses used in the clinical trials (75-600
mg) while African Americans had a lesser
response with all doses. Asians had a bet-
ter response to the 75 mg dose with no
added benefit noted in blood pressure
lowering when the doses were increased to
300-600 mg. However, the manufacturer
states that pharmacokinetic differences
between Caucasian, Asian, and Black pa-
tients are minimal.”

An important area requiring further
clarification is whether the appropriate

doses of aliskiren were approved for mar-
keting.! Since elderly patients had better
blood pressure responses to lower doses in
the clinical trials and, given the potential
for adding aliskiren to other antihyperten-
sive agents, higher aliskiren starting doses
could result in symptomatic hypotension
in these patients. Also, while aliskiren is
approved for use as monotherapy or in
combination with other agents, no stud-
ies have been conducted using maximal
doses of ACEI. Therefore, further studies
are needed to determine if lower aliski-
ren doses, such as 37.5 mg and 75 mg,
would be equally effective but safer to use
as monotherapy or in combination with
doses of ACEI commonly used in patients
with comorbid conditions such as heart
failure. Currently the prescribing informa-
tion for aliskiren does not recommend
any dosage adjustments for the elderly,

for patients with mild to moderate renal
impairment or patients with mild to mod-
erate hepatic impairment.”

Patients should be instructed to take
aliskiren once a day, at the same time
each day, with or without food. However,
patients should establish a routine for
taking aliskiren with regards to meals, as
fatty meals will affect the absorption of
the drug.”

DRUG INTERACTIONS

Although aliskiren does not inhibit or
induce cytochrome P450 enzymes, the
drug can be affected by other medica-
tions that do."” Medications commonly
prescribed to patients for treatment of
hypertension and diabetes were selected to
test for potential interactions with aliski-
ren. Concomitant lovastatin, atenolol,
warfarin, digoxin, celecoxib, hydrochlo-
rothiazide, ramipril, valsartan, metformin
and amlodipine did not affect aliskiren
pharmacokinetics.” Aliskiren’s effect on
warfarin pharmacokinetics has not been
well studied in clinical trials, so caution
should be used when adding aliskiren to
warfarin therapy. Interactions with aliski-
ren include a 50% reduction in Cmax
after routine dosing with irbesartan, a
50% increase in both AUC and Cmax

by atorvastatin, and an 80% increase in
aliskiren plasma levels by ketoconazole
200 mg twice daily. Aliskiren can decrease
the AUC and Cmax of furosemide by
30% and 50%, respectively. Since few

drug interactions have been documented
or studied at this time, few dosage adjust-
ments for aliskiren are recommended.’
For patients receiving a non-topical form
of ketoconazole, it is recommended that
the aliskiren dose be decreased by 50%.”
For patients taking furosemide, no dos-
age adjustments are recommended when
aliskiren therapy is added,” but patients
should be monitored for side effects and
the furosemide dose should be decreased
if necessary.

ALISKIREN SIDE EFFECTS

In the clinical trials, aliskiren therapy was
relatively safe and associated with minimal
serious side effects. The most commonly
noted side effects were gastrointestinal
(GI) complaints, mainly diarrhea. In clini-
cal trials, diarrhea was reported in 2.3%
of patients receiving 300 mg/day and the
percentage of patients who experienced
this side effect increased as the dose was
increased. Women and patients >65 years
of age were also more likely to experience
diarrhea with the 150 mg/day dose than
men and younger patients. Other GI side
effects, such as abdominal pain, dyspepsia,
and GI reflux, were experienced by pa-
tients taking 600 mg per day. These side
effects were considered to be mild and
rarely led to the discontinuation of aliski-
ren.>® The manufacturer recommends
that doses >300 mg/day should not be
used, as there is no increased response to
blood pressure at higher doses and the risk
for diarrhea increases.”

Hypotension rarely occurred in the
clinical trials whether patients were receiv-
ing aliskiren alone (0.1%) or in combina-
tion with other antihypertensive agents
(<1%).” The manufacturer does warn
that if starting aliskiren in patients who
are volume or salt depleted, these condi-
tions should be corrected before initiat-
ing aliskiren to prevent symptomatic
hypotension.”

There is a slight risk for increased
serum uric acid concentrations, kidney
stones, and gout with aliskiren.® While the
incidence is less than that associated with
hydrochlorothiazide, these effects may be
additive when the two are used in combi-
nation.

As with other inhibitors of RAS,
aliskiren therapy has a slightly higher rate
of cough than placebo (1.1% vs 0.6%,
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respectively), but this incidence is ap-
proximately one-third to one-half of that
reported with ACEL’ Patients rarely dis-
continued aliskiren therapy due to cough
during the clinical trials. Aliskiren may
lower the incidence of ACEI-induced
cough when the two are used in combina-
tion, but this has not yet been proven in
studies.! Another potential side effect from
inhibiting the RAS system is hyperkale-
mia. Increases in serum potassium >5.5
mEq/L were infrequent in patients treated
with aliskiren monotherapy compared

to placebo (0.9% vs 0.6%, respectively).
However, the percentage of patients with
elevated potassium increased to 5.5% in
the clinical trials, particularly in diabetic
patients taking aliskiren with an ACEL”
Routine monitoring of serum potassium
and renal function is recommended in
these patients. Aliskiren therapy has rarely
been associated with the development of
angioedema (0.06%).”

Since other medications that inhibit
the RAS have been found to be harmful
to the fetus (i.e. ACEI and ARB), aliskiren
is not recommended for use in pregnant
women.” The FDA-approved labeling for
aliskiren was revised in August 2007 to
advise prescribers and patients of the risk
for fetal/neonatal morbidity and mortality
with aliskiren therapy.

CURRENT STUDIES
Blockage of RAS activity by aliskiren has
the potential to provide organ protection
independent of its blood pressure effects.
Other medications that inhibit the RAS
have been proven to slow and prevent the
end-organ damage associated with long-
standing hypertension.>”'? There are sever-
al ongoing trials investigating the benefits
of aliskiren alone or in combination with
an ACEI or ARB on enhanced end-organ
protection and improved outcomes.
Avant-Garde-Timi 43. “Aliskiren
and VAlsartan to reduce N-Terminal
prohormone brain natriuretic peptide
(N'T-proBNP) via renin-anGiotensin-Al-
dosteRone-system blockade” is studying
whether aliskiren monotherapy, valsartan
monotherapy, or combination therapy will
improve ventricular remodeling by reduc-
ing the levels of NT pro-BNP in 1152 hos-
pitalized patients who have been stabilized
following acute coronary syndrome.>"
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Aspire. “Aliskiren Study in Post-ml
patients to reduce Remodeling” will deter-
mine if aliskiren, when added to standard
post-myocardial infarction therapy, will
reduce the remodeling of the heart as de-
termined by left ventricular end systolic
volume in 860 high-risk post infarction

patients.>!

Avoid. “Aliskiren in the eValuation
of prOteinuria In Diabetes” is evaluat-
ing whether aliskiren, in combination
with losartan 100 mg/day and optimal
antihypertensive therapy, will decrease
proteinuria in patients who have both hy-
pertension and type 2 diabetes with pro-
teinuria.>'* This study has been completed
and results from the 754 patients enrolled
in the trial are pending.®

Aloft. “ALiskiren Observation of heart
Failure Treatment” will determine the
safety and tolerability of aliskiren when
added to standard heart failure therapy in
patients with stable heart failure (NYHA
class II-IV).>'* This study has also been
completed and results from the 320 pa-
tients enrolled in the trial are pending.’

Allay. “ALiskiren in Left ventriculAr
hypertrophy” will compare the effects of
aliskiren in combination with losartan to
losartan alone on left ventricular hypertro-
phy regression in 754 obese patients with
hypertension.>!

Ageless. The “aliskiren versus ramipril
for blood pressure control in the elderly”
study will compare the antihypertensive
effects of aliskiren to ramipril in 912
patients 265 years with systolic hyperten-
sion.

Altitude. The “ALiskiren in Type 2
dlabeTics Using cardiorenal Disease End-
points” study will determine if aliskiren
can reduce cardiovascular and renal mor-
bidity and mortality when combined with
conventional treatments in 8,400 high-
risk patients with type 2 diabetes.?

CONCLUSION

Aliskiren is a new antihypertensive drug in
a novel therapeutic class. It has been prov-
en to effectively lower blood pressure as
well as other antihypertensive agents with
a placebo-like side effect profile. It has also
been shown to be effective in combination
with other agents when blood pressure
goals have not been reached with mono-
therapy. Aliskiren should be considered as

add-on therapy for patients who remain
above blood pressure goal on hydrochlo-
rothiazide, an ACEI, or an ARB, as these
medications can cause a reactive rise in
plasma renin concentrations. The poten-
tial role of aliskiren in the elderly, patients
with heart disease, heart failure or diabe-
tes will be more clearly defined after the
results of multiple clinical trials are avail-
able. However, aliskiren is a patent drug
without a generic equivalent, so the cost
of this medicine may limit its usefulness,
as other equally effective blood pressure
medications already exist in less expensive
generic forms. ®

Sarah Hopkins is a third-year PharmD student at
the UW School of Pharmacy. Karen Kopacek is
a clinical assistant professor at the UW School of
Pharmacy.

REFERENCES

1. U.S. Food and Drug Administration. Tekturna (Aliskiren)
Tablets New Drug Application. http://www.fda.gov/cder/foi/
nda/2007/021985s000TOC.htm. Published April 30, 2007.
Accessed May 31, 2007.

2. Hollenberg NK. Renin inhibition: What are the therapeutic
opportunities? ] Am Soc Nephrol 2005; 16:592-599.

3. Kushiro T, Itakura H, Abo Y, et al. Aliskiren, a novel oral
renin inhibitor, provides dose-dependent efficacy and placebo-
like tolerability in Japanese patients with hypertension. Hyper-
tens Res 2006; 29:997-1005.

4. Speedel’s Third Renin Inhibitor Advances to the Clinic.
http://www.marketwire.com/mw/release.do?id777284. Pub-
lished October 4, 2007. Accessed November 9, 2007.

5. Pool JL. Direct renin inhibition: focus on aliskiren. JMCP
2007; 13:521-833.

6. Aliskiren (Tekturna) for hypertension. Med Lett Drugs Ther
2007; 49:29-31.

7. Tekturna [package insert]. East Hanover, NJ: Novartis Phar-
maceuticals Corporation; 2004.

8. Gradman AH, Schmieder RE, Lins RL, et al. Aliskiren, a
novel orally effective renin inhibitor, provides dose-dependent
antihypertensive efficacy and placebo-like tolerability in hyper-
tensive patients. Circulation 2005; 111:1012-1018.

9. Oh BH, Mitchell J, Herron JR, et al. Aliskiren, an oral
renin inhibitor, provides dose-dependent efficacy and sustained
24-hour blood pressure control in patients with hypertension. J
Am Coll Cardiol 2007; 49:1157-1163.

10.Pool JL, Schmieder RE, Azizi M, et al. Aliskiren, an orally
effective renin inhibitor, provides antihypertensive efficacy
alone and in combination with valsartan. Am ] Hypertens
2007; 20:11-20.

11.Villamil A, Chrysant SG, Calhoun D, et al. Renin inhibi-
tion with aliskiren provides additive antihypertensive efficacy
when used in combination with hydrochlorothiazide. ] Hyper-
tens 2007; 25:217-226.

12.O’Brien E, Barton J, Nussberger J, et al. Aliskiren reduces
blood pressure and suppresses plasma renin activity in com-
bination with a thiazide diuretic, an angiotensin-converting
enzyme inhibitor, or an angiotensin receptor blocker. Hyper-
tension 2007; 49:276-284.

13.Jordan J, Engeli S, Boye SW;, et al. Direct renin inhibition
with aliskiren in obese patients with arterial hypertension. Hy-
pertension 2007; 49:1047-1055.

14.Khodzhayev A. [written communication]. June 20, 2007.



SELF ASSESSMENT QUESTIONS

Aliskiren: A New ldea in Blood
Pressure Management

1. Which of the following is secreted by the kidneys in response to
low plasma volume or decreased renal perfusion and is the main
determinant of renin-angiotensin system activity?

a. Angiotensinogen c. Angiotensin-converting enzyme
b. Angiotensin II d. Renin

2. Which of the following statements concerning the renin-

angiotensin system is correct?

a. Angiotensin I is a potent vasoconstrictor that increases
peripheral vascular resistance.

b. Angiotensinogen is the active precursor of both
angiotensin I and angiotensin II.

c. Angjotensin-converting enzyme is required to convert
angiotensinogen to angiotensin I.

d. Renin is required to convert angiotensinogen to
angiotensin 1.

3. While current antihypertensive medications such as ACE
inhibitors and angiotensin receptor blockers effectively lower
blood pressure, they do not completely suppress the renin-
angiotensin system.

a. True b. False

4. What percentage of patients with essential hypertension has
overactivity of the renin-angiotensin system?
a. 25% c. 70%
b. 50% d. 90%

5. Which of the following ethnic patient populations was
underrepresented in the aliskiren trials and may experience less
blood pressure lowering from aliskiren therapy?

a. Asians c. Caucasians

b. Blacks d. Hispanics

6. Which of the following adverse effects was reported most
frequently by patients taking aliskiren in the clinical trials?

a. Angioedema c. Hyperkalemia
b. Headache d. Hypotension
7. Which patients are at higher risk for developing diarrhea from
aliskiren?
a. Elderly (>65 years of age)
b. Males

c. Patients taking aliskiren doses >150 mg/day
d. Patients taking concomitant ACE inhibitors or
angiotensin receptor blockers

8. Which of the following statements regarding aliskiren

pharmacokinetics is correct?

a. Aliskiren has good absorption in the gut with an oral
bioavailability of 80%.

b. Approximately 50% of an aliskiren dose is excreted
unchanged in the urine.

c. Peak plasma concentrations are reached within 4-6 hours
after oral administration.

d. Steady-state plasma concentrations are reached within 7-8
days of therapy.

10.

11.

12.

13.

14.

a0

15.

16.

17.

COMPLETE ARTICLE AND CE EXAM AVAILABLE ONLINE.
WWW.PSWI.ORG

Which of the following statements regarding aliskiren dosing is

correct?

a. Aliskiren should be initiated at 150 mg once daily and can
be titrated up to 600 mg/day if clinical improvement in
blood pressure is not seen.

b. Alikiren doses >300 mg/day provide further
blood pressure lowering with minimal complaints of
gastrointestinal side effects like diarrhea.

c. For patients taking oral ketoconazole, the starting dose of
aliskiren should be doubled to account for cytochrome
P450 enzyme induction.

d. The furosemide dose should not be adjusted when starting
aliskiren but the patient should be watched closely for
signs of toxicity.

Which of the following counseling points should be discussed

with a patient beginning aliskiren therapy for hypertension?

a. Aliskiren absorption may be affected by fatty meals, so
she/he should take aliskiren consistently with regard to
meals.

b. Aliskiren should be avoided if a female patient is planning
to become pregnant, as this medication may cause fetal
complications or death.

c. Patients with a history of gout who are also taking
hydrochlorothiazide should have uric acid levels
monitored after aliskiren is started.

d. All of the above

When aliskiren is added to warfarin therapy, the patient
should be monitored closely for signs of bleeding or warfarin
failure as little data is available on aliskiren’s effect on warfarin
pharmacokinetics.

a. True b. False

Based on data from the aliskiren trials, which of the following
antihypertensive medications can be safely added to aliskiren if a
patient fails to reach his/her blood pressure goal?

a. Amlodipine c. Valsartan

b. Hydrochlorothiazide d. All of the above

A reduction in cardiovascular events, such as myocardial
infarction and stroke, has not been associated with aliskiren
therapy.

a. True b. False

Which of the following clinical outcomes are being assessed in
ongoing studies with aliskiren?

Decreased cardiovascular and renal morbidity and mortality
Decreased proteinuria in patients with hypertension and
diabetes

Decreased ventricular remodeling after myocardial infarction

All of the above

How do you rate this lesson?

a. Very Good b. Good c. Poor

Did it meet the learning objectives?
a. Yes b. No

How long did it take you to complete this lesson?

January/February 2008 JPSW 21




Creative Budgeting

ost of us could easily spend every penny we make and more.

Saving doesn’t mean making radical changes in your lifestyle.
Just becoming more conscious of where your money is being spent
should help you find ways to save.

Complete a spending plan worksheet to take a look at where you’re
spending your money over a three-month period. Start taking notes
about where your money is going, or consider using your debit card
to help you keep track. You'll be amazed at the waste patterns you
spot, and recognizing them is the key to changing.

Before you start investing your new savings, make sure you have
an adequate emergency fund. Most experts recommend that you
set aside three to six months worth of living expenses in a money
market account or CDs that will be easily accessible inan emergency.
Having an adequate emergency account will put you at ease about
investing for the future.

Then be creative about ways you can save; view it as a challenge
and you may find you’re having fun along the way. Here are a few
relatively painless ways to tighten your belt a notch or two:

¢ Raise your insurance deductibles (and drop the towing on
your auto insurance — it costs more in increased premiums
over time than you’ll pay to the tow truck operator). With what
you’ll save in premiums, you’ll usually cover any cash outlay
you might have to make.

¢ Don’t over-withhold on your taxes. As nice as it is to get a re-
fund, the government is using your money interest-free while
you could have been investing it. If you got a refund last year,

adjust your withholding to eliminate it and allocate the extra to
your IRA or 401 (k). Just be sure not to under-withhold, or you
could be liable for penalties and interest.

e Use your 401(k) or IRA account to save money by cutting
taxes and generating earnings tax deferred. For example,
if you're in the 28% tax bracket, one dollar out of every four
dollars you put into a pre-tax retirement account is paid for
by reduced taxes — not reduced take-home pay. Also be sure
to take full advantage of your employer’s match by investing
enough to qualify for that important benefit. If you don't, it’s
like turning down free money.

¢ Avoid late fees on credit cards or video rentals. It’s just money
down the drain.

* Avoid ATM surcharges. Use your debit card, plan ahead to use
your own bank’s ATM or get cash back when you grocery shop.

¢ Shop around for the lowest long-distance telephone carrier
— or better yet — use email when you can.

¢ Comparison shop among airlines. Watch for sales and utilize
e-saver online specials. If possible, be flexible about your
departure/arrival cities — 30 miles or less between cities can
sometimes save you hundreds of dollars in fares.

e Pay your bills online or use auto-withdrawal to save on the
cost of postage.

¢ Have your hair cut every five weeks instead of every four
weeks and you can save two haircuts a year. ®

Provided by courtesy of Pat Reding, CFP of Pro Advantage Services Inc., in
Algona, Iowa. For more information, please call Pat Reding at 1-800-288-6669.

a CE FOR PHARMACISTS ONLY.)

CONTINUING EDUCATION

1) a b C d

CREDIT INFORMATION 2o boed
The Pharmacy Society » T F
of Wisconsin is accredit- 4 a b c d
ed by the Accreditation i
« Council for Pharmacy »a b ¢ d
Education as a provider 6) a b ¢ d
of continuing pharmacy education.
ACPE approved continuing educa- Na b oc d
tion credit can be earned by circling 8) a b c d
the appropriate letters and sending 9 a b 4
the completed answer form to PSW, d ¢
701 Heartland Trail, Madison, W1
53717. Name

QUIZ ANSWER FORM circle one answer per question F

I ‘_cSuﬂml"(' CE Onfine —

WWW.pswi.org
10) a
1T
12) a
13) T
14) a
15) a
16) a

T T T m T =™ T

17)

Designation (RPh, PharmD, etc.)

Participants receiving a score of
70% or better will receive by mail a
statement acknowledging 1.0 hours

City

Preferred Mailing Address

State Zip

(0.10 CEUgs) of continuing education
credit within 4 to 6 weeks.

This CE offering is offered free-of-

Is this your home [ or work [d address?

charge to all PSW member pharma-

cists. Nonmembers are charged $10
for each exam submitted to cover
administrative costs.

January/February 2008

Aliskiren: A New Idea in Blood Pressure Management
ACPE Universal Program Number: 175-000-08-004-H01-P  Target Audience: Pharmacists
(No longer valid for CE credit after January 1, 2011)

Release Date: January 1, 2008

22 JPSW January/February 2008



