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Cardiovascular Treatment Outcomes
By Risk Category

Routine invasive

Invasive Strategy Shown Best
For All NSTEMI Patients

Selective invasive Absolute risk

Risk (n =2,721) (n = 2,746) difference

Low 8.2% 10.2% 2.0% BY BRUCE JANCIN according to a meta-analysis of all perti-
Moderate 17.3% 21.1% 3.8% nent clinical trials.

High 33.0% 44.1% 11.1% ATLANTA — A routine invasive strat- “The key result is that 5 years after the

Note: Based on a meta-analysis of data from three randomized clinical trials.
Percentages represent the 5-year rate of cardiovascular death or MI. All differences

are statistically significant.
Source: Dr. Fox

ELseviErR GLoBAL MebpicaL NEws

egy in patients with non-ST-segment el- randomization there is a net absolute
evation acute coronary syndrome re- difference of 3.2% and a 19% relative risk
sults in significantly fewer cardiovascular  reduction in cardiovascular death or MI
deaths and nonfatal MIs over the subse- in the routine invasive group. I don't
quent 5 years than does a selective, symp-  know of any pharmacologic therapy that
tom-driven revascularization approach, has that 5 years from randomization,” Dr.

Two cases of angioedema with respiratory symptoms were reported with
aliskiren use in the clinical studies. Two other cases of periorbital edema
without respiratory symptoms were reported as possible angioedema and
resulted in discontinuation. The rate of these angioedema cases in the
completed studies was 0.06%.

In addition, 26 other cases of edema involving the face, hands, or whole
body were reported with aliskiren use, including 4 leading to discontinuation.

In the placebo-controlled studies, however, the incidence of edema involv-
ing the face, hands, or whole body was 0.4% with aliskiren compared with
0.5% with placebo. In a long-term active-controlled study with aliskiren
and HCTZ arms, the incidence of edema involving the face, hands, or
whole body was 0.4% in both treatment arms.

Aliskiren produces dose-related gastrointestinal (GI) adverse reactions.
Diarrhea was reported by 2.3% of patients at 300 mg, compared to 1.2%
in placebo patients. In women and the elderly (age =65) increases in diar-
rhea rates were evident starting at a dose of 150 mg daily, with rates for
these subgroups at 150 mg similar to those seen at 300 mg for men or
younger patients (all rates about 2%). Other GI symptoms included abdom-
inal pain, dyspepsia, and gastroesophageal reflux, although increased rates
for abdominal pain and dyspepsia were distinguished from placebo only at
600 mg daily. Diarrhea and other GI symptoms were typically mild and
rarely led to discontinuation.

Aliskiren was associated with a slight increase in cough in the placebo-
controlled studies (1.1% for any aliskiren use vs. 0.6% for placebo). In
active-controlled trials with ACE inhibitor (ramipril, lisinopril) arms, the
rates of cough for the aliskiren arms were about one-third to one-half the
rates in the ACE inhibitor arms.

Other adverse reactions with increased rates for aliskiren compared to
placebo included rash (1% vs. 0.3%), elevated uric acid (0.4% vs. 0.1%),
gout (0.2% vs. 0.1%), and renal stones (0.2% vs. 0%).

Single episodes of tonic-clonic seizures with loss of consciousness were
reported in two patients treated with aliskiren in the clinical trials. One
patient had predisposing causes for seizures and had a negative electro-
encephalogram (EEG) and cerebral imaging following the seizures; for the
other patient, EEG and imaging results were not reported. Aliskiren was
discontinued and there was no rechallenge in either case.

The following adverse events occurred in placebo-controlled clinical trials
at an incidence of more than 1% of patients treated with aliskiren, but also
occurred at about the same or greater incidence in patients receiving
placebo: headache, nasopharyngitis, dizziness, fatigue, upper respiratory
tract infection, back pain and cough.

No clinically meaningful changes in vital signs or in ECG (including QTc
interval) were observed in patients treated with aliskiren.

Valsartan

Valsartan has been evaluated for safety in more than 4,000 hypertensive
patients in clinical trials, including over 400 treated for over 6 months, and
more than 160 for over 1 year.

In trials in which valsartan was compared to an ACE inhibitor with or with-
out placebo, the incidence of dry cough was significantly greater in the
ACE inhibitor group (7.9%) than in the groups who received valsartan
(2.6%) or placebo (1.5%). In a 129 patient trial limited to patients who had
had dry cough when they had previously received ACE inhibitors, the inci-
dences of cough in patients who received valsartan, HCTZ, or lisinopril
were 20%, 19%, and 69% respectively (p<0.001).

Other adverse reactions, not listed above, occurring in >0.2% of patients in
controlled clinical trials with valsartan are:

Body as a Whole: allergic reaction, asthenia

Musculoskeletal: muscle cramps

Neurologic and Psychiatric: paresthesia

Respiratory: sinusitis, pharyngitis

Urogenital: impotence

Other reported events seen less frequently in clinical trials were: angioedema.
Adverse reactions reported for valsartan for indications other than hyper-
tension may be found in the prescribing information for Diovan.

6.2 Clinical Laboratory Test Abnormalities

RBC count, hemoglobin and hematocrit:

Small mean decreases from baseline were seen in RBC count, hemoglobin
and hematocrit in both monotherapies and combination therapy. These
changes were small, but changes in hemoglobin were slightly more pro-
nounced with the combination therapy (-0.26 g/dL) than with monotherapy
regimens (-0.04 g/dL in aliskiren or -0.13 g/dL in valsartan) or placebo
(+0.07 g/dL).

~

Blood Urea Nitrogen (BUN)/Creatinine:

Elevations in BUN (>40 mg/dL) and creatinine (>2.0 mg/dL) in any treat-
ment group were less than 1.0%. For creatinine, 0.5% (3/599) of patients
on combination treatment had a creatinine level >1.5 mg/dL at the end of
the study and a 30% increase from baseline compared to none in either
monotherapy or placebo.

Serum Electrolytes: See Warnings and Precautions (5.7)

6.3 Post-Marketing Experience

The following adverse reactions have been reported in aliskiren post-
marketing experience. Because these reactions are reported voluntarily
from a population of uncertain size, it is not always possible to reliably
estimate their frequency or establish a causal relationship to drug exposure.

Hypersensitivity: angioedema requiring airway management and
hospitalization

Peripheral edema

DRUG INTERACTIONS

No drug interaction studies have been conducted with Valturna and other
drugs, although studies with the individual aliskiren and valsartan compo-
nents are described below.

Aliskiren
Effects of Other Drugs on Aliskiren
Based on in vitro studies, aliskiren is metabolized by CYP 3A4.

Irbesartan: Coadministration of irbesartan reduced aliskiren Cmax Up to
50% after multiple dosing.

P-glycoprotein Effects: Pgp (MDR1/Mdr1a/1b) was found to be the major
efflux system involved in absorption and disposition of aliskiren in preclinical
studies. The potential for drug interactions at the Pgp site will likely depend
on the degree of inhibition of this transporter. Coadministration of aliskiren
with Pgp substrates or weak to moderate inhibitors such as atenolol,
digoxin, and amlodipine did not result in clinically relevant interactions.

Atorvastatin: Coadministration of atorvastatin, a weak Pgp inhibitor,
resulted in about a 50% increase in aliskiren Cpax and AUC after multiple
dosing.

Ketoconazole: Coadministration of 200 mg twice-daily ketoconazole, a
moderate Pgp inhibitor, with aliskiren resulted in approximate 80%
increase in plasma levels of aliskiren. A 400-mg once-daily dose was not
studied but would be expected to increase aliskiren blood levels further.

Cyclosporine: Coadministration of 200 mg and 600 mg cyclosporine, a
potent Pgp inhibitor, with 75 mg aliskiren resulted in an approximately
2.5-fold increase in Cmayx and 5-fold increase in AUC of aliskiren. Concomi-
tant use of aliskiren with cyclosporine is not recommended.

Verapamil: Coadministration of 240 mg of verapamil, a moderate Pgp
inhibitor, with 300 mg aliskiren resulted in an approximately 2-fold
increase in Cmax and AUC of aliskiren. However, no dosage adjustment is
necessary.

Drugs with no clinically significant effects: Coadministration of lovastatin,
atenolol, warfarin, furosemide, digoxin, celecoxib, hydrochlorothiazide,
ramipril, valsartan, metformin and amlodipine did not result in clinically
significant increases in aliskiren exposure.

Effects of Aliskiren on Other Drugs
Aliskiren does not inhibit the CYP450 isoenzymes (CYP1A2, 2C8, 2C9,
2G19, 2D6, 2E1, and CYP 3A) or induce CYP 3A4.

Furosemide: When aliskiren was coadministered with furosemide, the AUC
and Cpax Of furosemide were reduced by about 30% and 50%, respectively.
Patients receiving furosemide could find its effect diminished after starting
aliskiren.

Drugs with no clinically significant effects: Coadministration of aliskiren did
not significantly affect the pharmacokinetics of lovastatin, digoxin, valsartan,
amlodipine, metformin, celecoxib, atenolol, atorvastatin, ramipril or
hydrochlorothiazide.

Warfarin: The effects of aliskiren on warfarin pharmacokinetics have not
been evaluated.

Valsartan

No clinically significant pharmacokinetic interactions were observed when
valsartan was coadministered with aliskiren, amlodipine, atenolol, cimeti-
dine, digoxin, furosemide, glyburide, hydrochlorothiazide, or indomethacin.
The valsartan-atenolol combination was more antihypertensive than either
component, but it did not lower the heart rate more than atenolol alone.
Warfarin: Coadministration of valsartan and warfarin did not change the
pharmacokinetics of valsartan or the time-course of the anticoagulant
properties of warfarin.

CYP 450 Interactions: In vitro metabolism studies have indicated that
CYP450 mediated drug interactions between valsartan and coadministered
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Keith A.A. Fox observed in presenting the
meta-analysis at the annual meeting of
the American College of Cardiology.
The routine invasive strategy, consist-
ing of early angiography with an eye
toward revascularization, showed signif-
icant benefit in patients with non-ST-el-
evation acute coronary syndrome
(NSTE-ACS) deemed at low baseline risk
of cardiovascular events as well as in
those at higher risk. This finding consti-
tutes a compelling argument for a
change in the existing ACC/American
Heart Association guidelines, which rec-
ommend a routine invasive strategy in

NSTE-ACS patients with high-risk indi-
cators, but state that in moderate- or low-
risk patients the routine invasive or se-
lective invasive approach is appropriate,
said Dr. Fox, professor of cardiology at
the University of Edinburgh, Scotland.
The meta-analysis is called the FIR
Trial Collaboration; FIR is an acronym
for the three randomized clinical trials
that feature 5-year follow-up: FRISC-II
(Lancet 2006;368:998-1004), ICTUS (N.
Engl. J. Med. 2005;353:1095-104), and
RITA 3 (Lancet 2005;366:914-20). The
meta-analysis was conducted because
the individual trials had inconsistent
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long-term findings. By combining indi-
vidual patient data from the 5,467 NSTE-
MI patients who participated in the three
trials, conclusive results emerged.
Indeed, the 5-year cumulative rate of
cardiovascular death or MI was 14.7%
with a routine invasive strategy com-
pared with 17.9% with a selective inva-
sive approach in which angiography was
done only in patients with refractory
angina or rest ischemia despite optimal
medical therapy. The nonfatal MI rate
was 10.0% with a routine invasive strat-
egy, compared with 12.9% with a selec-
tive invasive approach, a statistically sig-

drugs are unlikely because of low extent of metabolism [see Pharmaco-
kinetics — Valsartan (12.3) in the full prescribing information].

Transporters: The results from an in vitro study with human liver tissue
indicate that valsartan is a substrate of the hepatic uptake transporter
OATP1B1 and the hepatic efflux transporter MRP2. Coadministration of
inhibitors of the uptake transporter (rifampin, cyclosporine) or efflux trans-
porter (ritonavir) may increase the systemic exposure to valsartan.

As with other drugs that block angiotensin Il or its effects, concomitant
use of potassium sparing diuretics (e.g., spironolactone, triamterene,
amiloride), potassium supplements, or salt substitutes containing potas-
sium may lead to increases in serum potassium and in heart failure
patients to increases in serum creatinine.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Pregnancy Category D [see Warnings and Precautions (5.1)].

Valturna contains both aliskiren (a direct renin inhibitor) and valsartan

(an angiotensin Il receptor blocker). When administered during the second
or third trimester of pregnancy, drugs that act directly on the renin-
angiotensin-aldosterone system can cause fetal and neonatal morbidity and
death. Valturna can cause fetal harm when administered to a pregnant
woman. If this drug is used during pregnancy, or if the patient becomes
pregnant while taking this drug, apprise the patient of the potential hazard
to the fetus.

Angiotensin Il receptor antagonists, like valsartan, and angiotensin-
converting enzyme (ACE) inhibitors exert similar effects on the renin-
angiotensin-aldosterone system. In several dozen published cases, ACE
inhibitor use during the second and third trimesters of pregnancy was
associated with fetal and neonatal injury, including hypotension, neonatal
skull hypoplasia, anuria, reversible or irreversible renal failure, and death.
Oligohydramnios was also reported, presumably from decreased fetal renal
function. In this setting, oligohydramnios was associated with fetal limb
contractures, craniofacial deformation, and hypoplastic lung development.
Prematurity, intrauterine growth retardation, and patent ductus arteriosus
were also reported, although it is not clear whether these occurrences were
due to exposure to the drug. In addition, first trimester use of ACE inhibitors,
a specific class of drugs acting on the renin-angiotensin-aldosterone
system, has been associated with a potential risk of birth defects in retro-
spective data.

When pregnancy occurs in a patient using Valturna, discontinue Valturna
treatment as soon as possible. Inform the patient about potential risks
to the fetus based on the time of gestational exposure to Valturna (first
trimester only or later). If exposure occurs beyond the first trimester,
perform an ultrasound examination.

In rare cases when another antihypertensive agent cannot be used to treat
the pregnant patient, perform serial ultrasound examinations to assess the
intraamniotic environment. Routine fetal testing with non-stress tests, bio-
physical profiles, and/or contraction stress tests may be appropriate based
on gestational age and standards of care in the community. If oligohydram-
nios occurs in these situations, individualized decisions about continuing
or discontinuing Valturna treatment and about pregnancy management
should be made by the patient, her physician, and experts in the manage-
ment of high risk pregnancy. Patients and physicians should be aware that
oligohydramnios may not appear until after the fetus has sustained irre-
versible injury.

Closely observe infants with histories of in utero exposure to Valturna for
hypotension, oliguria, and hyperkalemia. If oliguria occurs, these infants
may require blood pressure and renal perfusion support. Exchange trans-
fusion or dialysis may be required to reverse hypotension or support
decreased renal function.

No reproductive toxicity studies have been conducted with the combination
of aliskiren and valsartan. However, these studies have been conducted for
aliskiren as well as valsartan alone [see Nonclinical Toxicology (13) in the
full prescribing information].

8.3 Nursing Mothers

It is not known whether aliskiren is excreted in human milk, but aliskiren
was secreted in the milk of lactating rats. It is not known whether valsartan
is excreted in human milk. Valsartan was excreted into the milk of lactating
rats; however, animal breast milk drug levels may not accurately reflect
human breast milk levels. Because of the potential for adverse effects on
the nursing infant, a decision should be made whether to discontinue nurs-
ing or discontinue the drug, taking into account the importance of the drug
to the mother.

8.4 Pediatric Use
Safety and effectiveness of Valturna in pediatric patients have not been
established.

8.5 Geriatric Use
In the short-term controlled clinical trials of Valturna, 99 (15.9%) patients
treated with Valturna were =65 years and 14 (2.2%) were =75 years.

No overall differences in safety or effectiveness were observed between
these subjects and younger subjects, and other reported clinical experience
has not identified differences in responses between the elderly and younger
patients, but greater sensitivity of some older individuals cannot be ruled
out.

10 OVERDOSAGE
Aliskiren
Limited data are available related to overdosage in humans. The most likely
manifestation of overdosage would be hypotension. If symptomatic hypo-
tension occurs, provide supportive treatment.

Valsartan

Limited data are available related to overdosage in humans. The most likely
effect of overdose with valsartan would be hypotension and tachycardia;
bradycardia could occur from parasympathetic (vagal) stimulation.
Depressed level of consciousness, circulatory collapse and shock have
been reported. If symptomatic hypotension occurs, provide supportive
treatment.

Valsartan is not removed from the plasma by hemodialysis.

Valsartan was without grossly observable adverse effects at single oral
doses up to 2000 mg/kg in rats and up to 1000 mg/kg in marmosets,
except for the salivation and diarrhea in the rat and vomiting in the mar-
moset at the highest dose (60 and 31 times, respectively, the maximum
recommended human dose on a mg/m2 basis). (Calculations assume an
oral dose of 320 mg/day and a 60-kg patient.)

16 STORAGE
Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) in origi-
nal container. [See USP Controlled Room Temperature.]

Protect from moisture.
Dispense in tight container (USP).
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nificant 23% relative risk reduction.

The absolute benefit of a routine in-
vasive strategy was greatest in the 13%
of patients who fell into the highest-risk
group at baseline, but the strategy also
showed significant advantages in the
moderate- and low-risk groups (see
chart). Furthermore, the difference in
outcomes between the two strategies in-
creased steadily over time within all
three risk subgroups.

A by-product of the FIR meta-analy-
sis was the development of a new risk-
stratification scoring system that is con-
siderably simpler than the TIMI and
GRACE risk-assessment tools recom-
mended in current guidelines. It can be
easily figured at the bedside without a
personal digital assistant. The risk score
assigns one or more points based on age,

‘l don’t know

of any
pharmacologic
therapy that has
[such a result]
5 years from
randomization.’

DR. FOX

body mass index, diabetes, ECG evi-
dence of ischemia, hypertension, and
prior ML

Discussant Donald E. Cutlip called
the FIR Trial Collaboration “an ex-
tremely valuable analysis,” but advised
Dr. Fox and coworkers against putting
heavy emphasis on the new risk-stratifi-
cation method because it undercuts the
study’s key message, which is that rou-
tine invasive management of NSTE-
ACS is beneficial for patients across the
full spectrum of risk.

“That’s what’s different about this
study from current thinking. We already
assume there’s benefit in the high-risk
population; to see it in low-risk patients
is an important observation,” said Dr.
Cutlip, an interventional cardiologist at
Beth Israel Deaconess Medical Center,
Boston.

The meta-analysis was funded by the
British Heart Association and the host
academic institutions for the three trials.
Dr. Fox disclosed serving as a consultant
to Sanofi-Aventis and Bristol-Myers
Squibb. |

Can't Find Your
Last Issue?

m&'\%\“%‘i““*:i

A o
s st¥ “,‘:f“:‘:w“ Rep Y
i

e

You have FREE access to
articles from this issue
and past issues of
CarbpIoLOGY NEws at
www.ecardiologynews.com.




