January 2006 ¢ www.ecardiologynews.com
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High-Dose Atorvastatin Cuts HF Hospitalization

BY MITCHEL L. ZOLER
Philadelphia Bureau

DALLAS — Intensive treatment with
atorvastatin in patients with stable coro-
nary heart disease led to a significant re-
duction in hospitalization for heart failure
in a secondary analysis of results from a
study with 10,000 patients.

The results are the best evidence so far
that statin treatment confers a heart-fail-
ure benefit. The findings also suggest

that the benefit is not mediated by a re-
duction in ischemic coronary events but
by another, as-yet unknown, mechanism,
Dr. David D. Waters said at the annual sci-
entific sessions of the American Heart
Association.

“Randomized, controlled trials of
statins in patients with heart failure will
likely yield important findings,” reported
Dr. Waters, who is chief of the division
of cardiology at San Francisco General
Hospital.

The heart failure analysis was a pre-
specified, secondary analysis of the Treat-
ing to New Targets (TNT) study, which
randomized 10,001 patients with stable
coronary disease to daily treatment with
10 mg or 80 mg atorvastatin (Lipitor) and
then followed them for a median of 4.9
years.

The primary end point of the study was
the combined rate of coronary death,
nonfatal myocardial infarction, resuscitat-
ed cardiac arrest, and stroke. The 80-mg

BENICAR® Tablets (olmesartan medoxomil)/BENICAR HCT® Tablets (olmesartan medoxomil-hydrochlorothiazide)

Although any chloride deficit is generally mild and usually does not require spe-
cific treatment except under extraordinary circumstances (as in liver disease or
renal disease), chloride replacement may be required in the treatment of meta-
bolic alkalosis.

Dilutional hyponatremia may occur in edematous patients in hot weather; appro-
priate therapy is water restriction, rather than administration of salt except in rare
instances when the hyponatremia is life-threatening. In actual salt depletion,
appropriate replacement is the therapy of choice.

Hyperuricemia may occur or frank gout may be precipitated in certain patients
receiving thiazide therapy.

In diabetic patients dosage adjustments of insulin or oral hypoglycemic agents
may be required. Hyperglycemia may occur with thiazide diuretics. Thus latent
diabetes mellitus may become manifest during thiazide therapy.

The antihypertensive effects of the drug may be enhanced in the post-
sympathectomy patient.

If progressive renal impairment becomes evident consider withholding or discon-
tinuing diuretic therapy.

Thiazides have been shown to increase the urinary excretion of magnesium; this
may result in hypomagnesemia.

Thiazides may decrease urinary calcium excretion. Thiazides may cause intermit-
tent and slight elevation of serum calcium in the absence of known disorders of
calcium metabolism. Marked hypercalcemia may be evidence of hyperpara-
thyroidism. Thiazides should be discontinued before carrying out tests for para-
thyroid function.

Increases in cholesterol and triglyceride levels may be associated with thiazide

diuretic therapy.
Impaired Renal Function
Asa of inhibiting the r aldosterone system,

changes in renal function may be anticipated in susceptible individuals treated
with olmesartan medoxomil. In patients whose renal function may depend upon
the activity of the renin-angiotensin-aldosterone system (e.g., patients with severe
congestive heart failure), treatment with angiotensin converting enzyme inhibitors
and angi receptor ists has been i with oliguria and/or
progressive azotemia and (rarely) with acute renal failure and/or death. Similar
results may be anticipated in patients treated with olmesartan medoxomil.

(See CLINICAL PHARMACOLOGY, Special Populations in the full prescribing
information.)

In studies of AGE inhibitors in patients with unilateral or bilateral renal artery
stenosis, increases in serum creatinine or blood urea nitrogen (BUN) have been
reported. There has been no long-term use of olmesartan medoxomil in patients
with unilateral or bilateral renal artery stenosis, but similar results may be
expected.

Thiazides should be used with caution in severe renal disease. In patients with
renal disease, thiazides may precipitate azotemia. Cumulative effects of the drug
may develop in patients with impaired renal function.

Information for Patients

Pregnancy: Female patients of childbearing age should be told about the conse-
quences of second and third trimester exposure to drugs that act on the renin-
angiotensin system and they should be told also that these consequences do not
appear to have resulted from intrauterine drug exposure that has been limited to
the first trimester. These patients should be asked to report pregnancies to their
physicians as soon as possible.

Symptomatic Hypotension: A patient receiving BENICAR HCT® should be cau-
tioned that light can occur, especially during the first days of therapy,
and that it should be reported to the prescribing physician. The patients should
be told that if syncope occurs, BENICAR HCT® should be discontinued until the
physician has been consulted.

All patients should be i that fluid intake, ive perspira-
tion, diarrhea or vomiting can lead to an excessive fall in blood pressure, with the
same consequences of light-headedness and possible syncope.

Drug Interactions

Olmesartan medoxomil

No significant drug interactions were reported in studies in which olmesartan
medoxomil was co-administered with hydrochlorothiazide, digoxin or warfarin in
healthy volunteers. The bioavailability of olmesartan was not significantly altered
by the co-administration of antacids [Al(OH)s/Mg(OH)]. Olmesartan medoxomil is
not metabolized by the cytochrome P450 system and has no effects on P450
enzymes; thus, interactions with drugs that inhibit, induce or are metabolized by
those enzymes are not expected.

Hydrochlorothiazide

When administered concurrently the following drugs may interact with thiazide
diuretics:

Alcohol, Barbiturates, Or Narcotics — of orthostatic h ion may
occur.

Antidiabetic Drugs (oral agents and insulin) - dosage adjustment of the anti-

administration study in the Hras?2 transgenic mouse, at doses of up to 1000 mg/kg/day
(about 120 times the MRHD), revealed no evidence of a carcinogenic effect of
olmesartan medoxomil.

Both olmesartan medoxomil and olmesartan tested negative in the in vitro Syrian
hamster embryo cell transformation assay and showed no evidence of genetic
toxicity in the Ames (bacterial mutagenicity) test. However, both were shown to
induce chromosomal aberrations in cultured cells in vitro (Chinese hamster lung)
and both tested positive for thymidine kinase mutations in the in vitro mouse lym-
phoma assay. Olmesartan medoxomil tested negative in vivo for mutations in the
MutaMouse intestine and kidney, and for clastogenicity in mouse bone marrow
(micronucleus test) at oral doses of up to 2000 mg/kg (olmesartan not tested).
Fertility of rats was unaffected by administration of olmesartan medoxomil at dose
levels as high as 1000 mg/kg/day (240 times the MRHD) in a study in which dos-
ing was begun 2 (female) or 9 (male) weeks prior to mating.

Hydrochlorothiazide

Two-year feeding studies in mice and rats conducted under the auspices of the
National Toxicology Program (NTP) uncovered no evidence of a carcinogenic
potential of hydrochlorothiazide in female mice (at doses of up to approximately
600 mg/kg/day) or in male and female rats (at doses of up to approximately

100 mg/kg/day). The NTP, however, found equivocal evidence for hepatocarcino-
genicity in male mice.

Hydrochlorothiazide was not genotoxic in vitro in the Ames mutagenicity assay of
Salmonella typhimurium strains TA 98, TA 100, TA 1535, TA 1537 and TA 1538,
or in the Chinese Hamster Ovary (CHO) test for chromosomal aberrations. It was
also not genotoxic in vivo in assays using mouse germinal cell chromosomes,
Chinese hamster bone marrow chromosomes, or the Drosophila sex-linked reces-
sive lethal trait gene. Positive test results were obtained in the in vitro CHO Sister
Chromatid Exchange (clastogenicity) assay, the Mouse Lymphoma Cell (muta-
genicity) assay and the Aspergillus nidulans non-disjunction assay.
Hydrochlorothiazide had no adverse effects on the fertility of mice and rats of
either sex in studies wherein these species were exposed, via their diet, to doses
of up to 100 and 4 mg/kg, respectively, prior to mating and throughout gestation.
Pregnancy

Pregnancy Categories C (first trimester) and D (second and third trimesters)

(See WARNINGS: Fetal/Neonatal Morbidity and Mortality.)

Nursing Mothers

It is not known whether olmesartan is excreted in human milk, but olmesartan is
secreted at low concentration in the milk of lactating rats. Because of the potential
for adverse effects on the nursing infant, a decision should be made whether to
discontinue nursing or discontinue the drug, taking into account the importance
of the drug to the mother.

Thiazides appear in human milk. Because of the potential for adverse effects on
the nursing infant, a decision should be made whether to discontinue nursing

or discontinue the drug, taking into account the importance of the drug to the
mother.

Pediatric Use

Safety and effectiveness in pediatric patients have not been established.

Geriatric Use

Clinical studies of BENICAR HCT® did not include sufficient numbers of subjects
aged 65 and over to determine whether they respond differently from younger
subjects. Other reported clinical experience has not identified differences in
responses between the elderly and younger patients. In general, dose selection
for an elderly patient should be cautious, usually starting at the low end of the
dosing range, reflecting the greater frequency of decreased hepatic, renal or car-
diac function and of concomitant diseases or other drug therapy.

Olmesartan and hydrochlorothiazide are substantially excreted by the kidney, and
the risk of toxic reactions to this drug may be greater in patients with impaired
renal function.

ADVERSE REACTIONS

Olmesartan medoxomil-hydrochlorothiazide

Olmesartan medoxomil-hydrochlorothiazide has been evaluated for safety in 1243
hypertensive patients. Treatment with olmesartan medoxomil-hydrochlorothiazide
was well tolerated, with an incidence of adverse events similar to placebo. Events
generally were mild, transient and had no relationship to the dose of olmesartan
medoxomil-hydrochlorothiazide.

In the clinical trials, the overall frequency of adverse events was not dose-related.
Analysis of gender, age and race groups demonstrated no differences between
olmesartan medoxomil-hydrochlorothiazide and placebo-treated patients. The rate
of withdrawals due to adverse events in all trials of hypertensive patients was
2.0% (25/1243) of patients treated with olmesartan medoxomil-hydrochlorothiazide
and 2.0% (7/342) of patients treated with placebo.

In a placebo-controlled clinical trial, the following adverse events reported with
olmesartan medoxomil- hydrochlorothlazwde occurred in >2% of patlents and
more often on the olmesartan than

Body as a Whole: weakness

Digestive: pancreatitis, jaundice (intrahepatic cholestatic jaundice), sialadeni-

tis, cramping, gastric irritation

Hematologic: aplastic anemia,

thrombocytopenia

Hyp itivity: purpura, urticaria, necrotizing angiitis

(vasculitis and cutaneous vasculitis), fever, respiratory distress including

pneumonitis and pulmonary edema, anaphylactic reactions

Metabolic: hyperglycemia, glycosuria, hyperuricemia

Musculoskeletal: muscle spasm

Nervous System/Psychiatric: restlessness

Renal: renal failure, renal dysfunction, interstitial nephritis

Skin: erythema multiforme including Stevens-Johnson syndrome, exfoliative

dermatitis including toxic epidermal necrolysis

Special Senses: transient blurred vision, xanthopsia
Laboratory Test Findings
In controlled cliical trials, clinically important changes in standard laboratory

were rarely with of olmesartan medoxomil-

hydrochlorothiazide.
Creatinine, Blood Urea Nitrogen: Increases in blood urea nitrogen (BUN) and
serum creatinine of >50% were observed in 1.3% of patients. No patients were
discontinued from clinical trials of olmesartan medoxomil-hydrochlorothiazide due
to increased BUN or creatinine.
Hemoglobin and Hematocrit: A greater than 20% decrease in hemoglobin and
hematocrit was observed in 0.0% and 0.4% (one patient), respectively, of
olmesartan medoxomil-hydrochlorothiazide patients, compared with 0.0% and
0.0%, respectively, in placebo-treated patients. No patients were discontinued due
to anemia.
Post-Marketing Experience: The following adverse reactions have been reported in
post-marketing experience:

Body as a Whole: Asthenia, angioedema

Gastrointestinal: Vomiting

Musculoskeletal: Rhabdomyolysis

Urogenital System: Acute renal failure, increased blood creatinine levels

Skin and Appendages: Alopecia, pruritus, urticaria
OVERDOSAGE
Olmesartan medoxomil
Limited data are available related to overdosage in humans. The most likely mani-
festations of overdosage would be hypotension and tachycardia; bradycardia
could be ed if p ic (vagal) sti ion occurs. If sympto-
matic hypotension should occur, supportive treatment should be initiated. The
dialyzability of olmesartan is unknown.
No lethality was observed in acute toxicity studies in mice and rats given single
oral doses up to 2000 mg/kg olmesartan medoxomil. The minimum lethal oral
dose of olmesartan medoxomil in dogs was greater than 1500 mg/kg.
Hydrochlorothiazide
The most common signs and symptoms of overdose observed in humans are
those caused by electrolyte depletion (hypokalemia, hypochloremia, hypo-
natremia) and dehydration resulting from excessive diuresis. If digitalis has also
been may cardiac arrhythmias. The degree
to which hydrochlorothlande is removed by hemodialysis has not been estab-
lished. The oral LDsg of hydrochlorothiazide is greater than 10 g/kg in both mice
and rats.
DOSAGE AND ADMINISTRATION
The usual recommended starting dose of BENICAR® (olmesartan medoxomil) is
20 mg once daily when used as monotherapy in patients who are not volume-
contracted. For patients requiring further reduction in blood pressure after 2
weeks of therapy, the dose may be increased to 40 mg. Doses above 40 mg do
not appear to have greater effect. Twice-daily dosing offers no advantage over the
same total dose given once daily.
No initial dosage adjustment is recommended for elderly patients, for patients
with moderate to marked renal impairment (creatinine clearance <40 mL/min) or
with moderate to marked hepatic dysfunction (see CLINICAL PHARMACOLOGY,
Special Populations in the full prescribing information). For patients with possi-
ble depletion of intravascular volume (e.g., patients treated with diuretics, particu-
larly those with impaired renal function), BENICAR® should be initiated under
close medical supervision and consideration should be given to use of a lower
starting dose (see WARNINGS, Hypotension in Volume- or Salt-Depleted
Patients).
Hydrochlorothiazide is effective in doses between 12.5 mg and 50 mg once daily.
The side effects (see WARNINGS) of BENICAR® are generally rare and indepen-
dent of dose; those of hydrochlorothlazwde are most typically dose-dependent
(primarily hy ia). Some dos (e.g., pancreatitis)
do occur with hydrochlorothiazide. Therapy with any combination of olmesartan

, leukopenia, h anemia,

on placebo, regardless of drug relationship:

il and hydrochlorothiazide will be associated with both sets of dose-
side effects.

To minimize dose-independent side effects, it is usually appropriate to begin com-
bination therapy only after a patient has failed to achieve the desired effect with

Therapy

diabetic drug may be required. Olmesartan/

Other Antihypertensive Drugs - additive effect or potentiation. HCTZ Placebo Olmesartan | HCTZ
. Ny . N B (N=247) (N=42) (N=125) (N=88) monotherapy.

l,‘hulestyram/ne and Colestipol Resins — absorption of hydrochlorothiazide is (%) (%) (%) (%)

impaired in the presence of anionic exchange resins. Single doses of either G - inal

cholestyramine or colestipol resins bind the hydrochlorothiazide and reduce its astrointestina

absorption from the gastrointestinal tract by up to 85 and 43 percent, resp ly. Nausea 3 0 2 1

Corticosteroids, ACTH - mtensmed electrolyte depletion, particularly

Pressor Amines (e.g., - possible response to pressor

amines but not sufficient to | preclude their use. Hyperuricemia 4 2 0 2

_Skeletal Muscle Relaxants, Non depolarizing (e.g., Tubocurarine) - possible

|ncr§ased responsiveness to the ml{sc\e rg\axarn, ) Nervous System

Lithium - should not generally be given with diuretics. Diuretic agents reduce the Dizziness 9 2 1 3

renal clearance of lithium and add a high risk of lithium toxicity. Refer to the pack-

age insert for lithium preparations before use of such preparation with olmesartan

medoxomil-hydrochlorothiazide. y

Non-steroidal Anti-inflammatory Drugs — in some patients the administration of a Upper Respiratory

non-steroidal anti-inflammatory agent can reduce the diuretic, natriuretic and anti- Tract Infection 7 0 6 7

hypertensive effects of loop, potassium-sparing and thiazide diuretics. Therefore,
when olmesartan medoxomil-hydrochlorothiazide tablets and non-steroidal anti-
inflammatory agents are used concomitantly, the patients should be observed
closely to determme if the de5|red effect of the diuretic is obtained.

Carci i of Fertility

ol y jazi

No carcinogenicity studies with olmesartan medoxomil-hydrochlorothiazide have
been conducted.

Olmesartan medoxomll hydrcchlcrcth\ande in a ratio of 20:12.5 was negative in
the microsome reverse mutation test up
to the maxlmurn recommended plate concentration for the s1andard assays.
Olmesartan h were tested individually and in
combination ratios of 40:12. 5 20:12.5 and 10:12.5, for clastogenic activity in the
in vitro Chinese hamster lung (CHL) chromosomal aberration assay. A positive
response was seen for each component and combination ratio. However, no
synergism in clastogenic activity was detected between olmesartan medoxomil
and hydrochlorothiazide at any combination ratio. Olmesartan medoxomil-
hydrochlorothiazide in a ratio of 20:12.5, administered orally, tested negallve in

The following adverse events were also reported at a rate of >2%, but were as, or
more, common in the placebo group: headache and urinary tract infection.
Other adverse events that have been reported with an incidence of greater than
1.0%, whether or not attributed to treatment, in the more than 1200 hypertensive
patients treated with olmesartan medoxomil-hydrochlorothiazide in controlled or
open-label trials are listed below.

Body as a Whole: chest pain, back pain, peripheral edema

Central and Peripheral Nervous Syslem vertigo

pain, itis, diarrhea
Liver ami Biliary System SGOT \ncreased GGT increased, SGPT increased
and creatine increased,

hyperglycem\a

Musculoskeletal: arthritis, arthralgia, myalgia
Respiratory System: coughing

Skin and Appendages Disorders: rash
Urinary System: hematuria

Facial edema was reported in 2/1243 patients receiving olmesartan medoxomil-

the in vivo mouse bone marrow erythrocyte micronucleus assay at
doses of up to 3144 mg/kg.

No studies of impairment of fertility with olmesartan medoxomil-hydrochlorothiazide
have been conducted.

Olmesartan medoxomil

Olmesartan il was not ic when ed by dietary
administration to rats for up to 2 years. The highest dose tested (2000 mg/kg/day)
was, on a mg/m2 basis, about 480 times the maximum recommended human
dose (MRHD) of 40 mg/day. Two carcinogenicity studies conducted in mice, a
6-month gavage study in the p53 knockout mouse and a 6-month dietary

hydr ide. Al has been reported with angiotensin Il receptor
antagonists.

Olmesartan medoxomil

Other adverse events that have been reported with an incidence of greater than
0.5%, whether or not attributed to treatment, in more than 3100 hypertensive
patients treated with olmesartan medoxomil monotherapy in controlled or open-
label trials are ycardia and hyp olemia.

Hydrochlorothiazide

Other adverse experiences that have been reported with hydrochlorothiazide,
without regard to causality, are listed below:

BENICAR HCT® (olmesartan medoxomil-hydrochlorothiazide) may be substituted
for its titrated components.

Dose Titration by Clinical Effect

BENICAR HCT® is available in strengths of 20 mg/12.5 mg, 40 mg/12.5 mg

and 40 mg/25 mg. A patient whose blood pressure is inadequately controlled

by BENICAR® or hydrochlorothiazide alone may be switched to once daily
BENICAR HCT® (olmesartan medoxomil-hydrochlorothiazide).

Dosing should be individualized. Depending on the blood pressure response, the
dose may be titrated at intervals of 2-4 weeks.

If blood pressure is not controlled by BENICAR® alone, hydrochlorothiazide may
be added starting with a dose of 12.5 mg and later titrated to 25 mg once daily.
If a patient is taking hydrochlorothiazide, BENICAR® may be added starting with
a dose of 20 mg once daily and titrated to 40 mg, for inadequate blood pressure
control. If large doses of hydrochlorothiazide have been used as monotherapy
and volume depletion or hyponatremia is present, caution should be used when
adding BENICAR® or switching to BENICAR HCT® as marked decreases in blood
pressure may occur (see WARNINGS, Hypotension in Volume- or Salt-Depleted
Patients). Consideration should be given to reducing the dose of hydrochlorothiazide
to 12.5 mg before adding BENICAR®.

The antihypertensive effect of BENICAR HCT® is related to the dose of both com-
ponents over the range of 10 mg/12.5 mg to 40 mg/25 mg (see CLINICAL PHAR-
MACOLOGY, Clinical Trials in the full prescribing information). The dose of
BENICAR HCT® is one tablet once daily. More than one tablet daily is not
recommended.

BENICAR HCT® may be administered with other antihypertensive agents.
Patients with Renal Impairment

The usual regimens of therapy with BENICAR HCT® may be followed provided the
patient’s creatinine clearance is >30 mL/min. In patients with more severe renal
impairment, loop diuretics are preferred to thiazides, so BENICAR HCT® is not
recommended.

Patients with Hepatic Impairment

No dosage adjustment is necessary with hepatic impairment (see CLINICAL
PHARMACOLOGY, Special Populations in the full prescribing information).
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daily dose of atorvastatin was significant-
ly more effective than the 10-mg daily
dose for preventing this end point (N.
Engl. J. Med. 2005;352:1425-35).

The study was sponsored by Pfizer,
which markets Lipitor. Dr. Waters has
been a consultant to and a speaker for Pfiz-
er, and he has also received research grants
from the company.

The impact of treatment on heart fail-
ure was assessed by the number of hospi-
talizations for heart failure during the
study.

A total of 164 patients (3.3%) on the 10-
mg dose were hospitalized for heart fail-
ure, compared with 122 patients (2.4%) in
the 80-mg group, a 26% relative risk re-
duction that was statistically significant,
Dr. Waters said.

The study excluded those patients with
New York
Heart Associa-
tion class IIIb
and class IV
heart failure, as
well as patients
who had a left
ventricular
ejection frac-
tion at baseline
of less than
30%. Among
those who en-
rolled, 8% of
the  patients
had heart fail-
ure at baseline, but this subgroup ac-
counted for 38% of the hospital admis-
sions for heart failure. Among those who
entered the trial without heart failure, the
incidence of heart-failure hospitalizations
was 1.9%.

In the subgroup with preexisting heart
failure, the impact of high-dose atorvas-
tatin was even greater. The hospitalization
rate was 17.3% among those who were on
10 mg, compared with 10.6% among those
on 80 mg, a “very large” absolute reduc-
tion of 6.7%, and a relative risk reduction
of 41% that was statistically significant, Dr.
Waters said.

In a multivariate analysis, the reduction
of low-density lipoprotein (LDL) choles-
terol was a significant modifier of risk af-
ter adjustment for other clinical and de-
mographic variables. For every 1% drop in
the serum level of LDL cholesterol, the
risk of hospitalization for heart failure fell
by 0.6%.

There was no indication that the drop
in heart failure hospitalizations was me-
diated by an effect of high-dose atorvas-
tatin on the incidence of myocardial in-
farctions and other ischemic events.
During the 3 months prior to their first
hospitalization for heart failure, only 15%
of the patients had an acute coronary
event. That meant that 85% of the hospi-
talizations for heart failure were not trig-
gered by a coronary event, Dr. Waters
noted.

Several other beneficial effects of statins
might explain an effect on heart failure, in-
cluding improved endothelial function,
inhibited production of inflammatory cy-
tokines, and direct antifibrotic, antihyper-
trophic, or antioxidant effects. [

In patients with
preexisting heart
failure, the
hospitalization
rate was 17.3%
in the 10-mg
atorvastatin
group, compared
with 10.6% in
the 80-mg group.
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