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iskiren Bests Ramipril for Diabetic Hypertension

BY ERIK GOLDMAN
Contributing Writer

MADRID — Aliskiren, the novel renin-
blocking drug, improved 24-hour blood
pressure control and showed greater sys-
tolic pressure reductions, compared with
ramipril, in diabetics with uncontrolled
hypertension, according to data presented
at the annual meeting of the European So-
ciety of Hypertension.

Aliskiren also can be safely combined

with the ACE inhibitor in this population,
the combination giving the greatest de-
gree of pressure reduction.

Aliskiren works by blocking the renin-
regulated conversion of circulating an-
giotensinogen to angiotensin-1. The new
drug, also known by the brand name
Rasilez, is the first of a new class of renin
blockers. It is being considered for ap-
proval by regulatory authorities in Eu-
rope and the United States.

Dr. Yagiz Uresin, professor of clinical

pharmacology at Istanbul (Turkey) Uni-
versity, presented a multicenter interna-
tional study of 837 patients with diabetes
and hypertension. At baseline, the patients
had blood pressures of over 155 mm Hg
systolic and 98 mm Hg diastolic.

After a washout period and a 2- to
4-week placebo run-in, the patients were
randomized to aliskiren monotherapy, 150
mg/day; ramipril monotherapy, 5
mg/day; or a combination of 150 mg
aliskiren plus 5 mg ramipril per day. After
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INDICATIONS AND USAGE

AndroGel is indicated for replacement therapy in males for conditions

associated with a deficiency or absence of endogenous testosterone:

1. Primary hypogonadism (congenital or acquired) — testicular failure
due to cryptorchidism, bilateral torsion, orchitis, vanishing testis syn-
drome, orchiectomy, Klinefelter’s syndrome, chemotherapy, or toxic
damage from alcohol or heavy metals. These men usually have low
serum testosterone levels and gonadotropins (FSH, LH) above the
normal range.

2. Hypogonadotropic hypogonadism (congenital or acquired) — idio-
pathic gonadotropin or luteinizing hormone-releasing hormone
(LHRH) deficiency or pituitary-hypothalamic injury from tumors, trau-
ma, or radiation. These men have low testosterone serum levels
but have gonadotropins in the normal or low range.

AndroGel has not been clinically evaluated in males under 18 years of

age.

CONTRAINDICATIONS

Androgens are contraindicated in men with carcinoma of the breast or

known or suspected carcinoma of the prostate.

AndroGel is not indicated for use in women, has not been evaluated
in women, and must not be used in women.

Pregnant women should avoid skin contact with AndroGel applica-
tion sites in men. Testosterone may cause fetal harm. In the event that
unwashed or unclothed skin to which AndroGel has been applied does
come in direct contact with the skin of a pregnant woman, the general
area of contact on the woman should be washed with soap and water as
soon as possible. In vitro studies show that residual testosterone is
removed from the skin surface by washing with soap and water.

AndroGel should not be used in patients with known hypersensitivity
to any of its ingredients, including testosterone USP that is chemically
synthesized from soy.

WARNINGS

1. Prolonged use of high doses of orally active 17-alpha-alkyl andro-
gens (e.g., methyltestosterone) has been associated with serious
hepatic adverse effects (peliosis hepatis, hepatic neoplasms,
cholestatic hepatitis, and jaundice). Peliosis hepatis can be a life-
threatening or fatal complication. Long-term therapy with testos-
terone enanthate, which elevates blood levels for prolonged periods,
has produced multiple hepatic adenomas. AndroGel is not known to
produce these adverse effects.

2. Geriatric patients treated with androgens may be at an increased
risk for the development of prostatic hyperplasia and prostatic carci-
noma.

3. Geriatric patients and other patients with clinical or demographic
characteristics that are recognized to be associated with an
increased risk of prostate cancer should be evaluated for the pres-
ence of prostate cancer prior to initiation of testosterone replace-
ment therapy. In men receiving testosterone replacement therapy,
surveillance for prostate cancer should be consistent with current
practices for eugonadal men. Increases in serum PSA from base-
line values were seen in approximately 18% of individuals in an
open label study of 162 hypogonadal men treated with AndroGel for
up to 42 months. Most of these increases were seen within the first
year of therapy. (see ADVERSE REACTIONS and PRECAU-
TIONS: Carci i i of Fertility
and Laboratory Tests).

4. Edema with or without congestive heart failure may be a serious
complication in patients with preexisting cardiac, renal, or hepatic
disease. In addition to discontinuation of the drug, diuretic therapy
may be required.

5. Gynecomastia frequently develops and occasionally persists in
patients being treated for hypogonadism.

6. The treatment of hypogonadal men with testosterone esters may
potentiate sleep apnea in some patients, especially those with risk
factors such as obesity or chronic lung diseases.

7. ALCOHOL BASED GELS ARE FLAMMABLE. AVOID FIRE,
FLAME OR SMOKING UNTIL THE GEL HAS DRIED.

PRECAUTIONS

Transfer of testosterone to another person can occur when vigorous

skin-to-skin contact is made with the application site. The following pre-

cautions are recommended to minimize potential transfer of testosterone
from AndroGel-treated skin to another person:

+  Patients should wash their hands immediately with soap and water
after application of AndroGel.

« Patients should cover the application site(s) with clothing after the
gel has dried (e.g. a shirt).

« In the event that unwashed or unclothed skin to which AndroGel has
been applied does come in direct contact with the skin of another
person, the general area of contact on the other person should be
washed with soap and water as soon as possible. In vitro studies
show that residual testosterone is removed from the skin surface by
washing with soap and water.

Changes in body hair distribution, significant increase in acne, or other

signs of virilization of the female partner should be brought to the atten-

tion of a physician.

General

The physician should instruct patients to report any of the following:

+ Too frequent or persistent erections of the penis.

«  Any nausea, vomiting, changes in skin color, or ankle swelling.

«  Breathing disturbances, including those associated with sleep.

Information for Patients

Advise patients to carefully read the information brochure that accompa-

nies each carton of AndroGel single-use packets or 75 g AndroGel

Pump.

Advise patients of the following:

+ AndroGel should not be applied to the scrotum.

+  AndroGel should be applied once daily to clean dry skin.

«  After application of AndroGel, it is currently unknown for how long
showering or swimming should be delayed. For optimal absorption
of testosterone, it appears reasonable to wait at least 5-6 hours after
application prior to showering or swimming. Nevertheless, shower-
ing or swimming after just 1 hour should have a minimal effect on
the amount of AndroGel absorbed if done very infrequently.

+ SINCE ALCOHOL BASED GELS ARE FLAMMABLE, AVOID FIRE,
FLAME OR SMOKING UNTIL THE GEL HAS DRIED.

Laboratory Tests

1. Hemoglobin and hematocrit levels should be checked periodically
(to detect polycythemia) in patients on long-term androgen therapy.

2. Liver function, prostatic specific antigen, cholesterol, and high-densi-
ty lipoprotein should be checked periodically.

3. To ensure proper dosing, serum testosterone concentrations should
be measured (see DOSAGE AND ADMINISTRATION).

Drug Interactions

Oxyphenbutazone: Concurrent administration of oxyphenbutazone

and androgens may result in elevated serum levels of oxyphenbutazone.

Insulin: In diabetic patients, the metabolic effects of androgens may

decrease blood glucose and, therefore, insulin requirements.

Propranolol: In a published pharmacokinetic study of an injectable

testosterone product, administration of testosterone cypionate led to an

increased clearance of propranolol in the majority of men tested.
Corticosteroids: The concurrent administration of testosterone with
ACTH or corticosteroids may enhance edema formation; thus, these
drugs should be administered cautiously, particularly in patients with car-
diac or hepatic disease.

Drug/Laboratory Test Interactions

Androgens may decrease levels of thyroxin-binding globulin, resulting in
decreased total T4 serum levels and increased resin uptake of T3 and
T4. Free thyroid hormone levels remain unchanged, however, and there
is no clinical evidence of thyroid dysfunction.

Carcinogenesis, Mutagenesis, Impairment of Fertility

Animal Data: Testosterone has been tested by subcutaneous injection
and implantation in mice and rats. In mice, the implant induced cervical-
uterine tumors, which metastasized in some cases. There is suggestive
evidence that injection of testosterone into some strains of female mice
increases their susceptibility to hepatoma. Testosterone is also known
to increase the number of tumors and decrease the degree of differenti-
ation of chemically induced carcinomas of the liver in rats.

Human Data: There are rare reports of hepatocellular carcinoma in
patients receiving long-term oral therapy with androgens in high doses.
Withdrawal of the drugs did not lead to regression of the tumors in all
cases.

Geriatric patients treated with androgens may be at an increased
risk for the development of prostatic hyperplasia and prostatic carcino-
ma.

Geriatric patients and other patients with clinical or demographic
characteristics that are recognized to be associated with an increased
risk of prostate cancer should be evaluated for the presence of prostate
cancer prior to initiation of testosterone replacement therapy.

In men receiving testosterone replacement therapy, screening for
prostate cancer should be consistent with current practices for eugo-
nadal men. Increases in serum PSA from baseline values were report-
ed in approximately 18% of individual patients treated for up to 42
months in an open-label safety study (see ADVERSE REACTIONS).
Pregnancy Category X (see CONTRAINDICATIONS) — Teratogenic
Effects: AndroGel is not indicated for women and must not be used in
women.

Nursing Mothers: AndroGel is not indicated for women and must not
be used in women.

Pediatric Use: Safety and efficacy of AndroGel in pediatric patients
have not been established.

ADVERSE REACTIONS

In a controlled clinical study, 154 patients were treated with AndroGel for
up to 6 months. Adverse Events possibly, probably or definitely related to
the use of AndroGel and reported by =1% of the patients are listed in
Table 1.

TABLE 1. Adverse Events Possibly, Probably or Definitely Related
to Use of AndroGel in the 180-Day Controlled Clinical Trial

Adverse Event Dose of AndroGel®

5g 759 10g
n=77 =40 n=78

Acne 1% 3% 8%
Alopecia 1% 0% 1%
Application Site Reaction 5% 3% 4%
Asthenia 0% 3% 1%
Depression 1% 0% 1%
Emotional Lability 0% 3% 3%
Gynecomastia 1% 0% 3%
Headache 4% 3% 0%
Hypertension 3% 0% 3%
Lab Test Abnormal* 6% 5% 3%
Libido Decreased 0% 3% 1%
Nervousness 0% 3% 1%
Pain Breast 1% 3% 1%
Prostate Disorder** 3% 3% 5%
Testis Disorder™* 3% 0% 0%

Lab test abnormal occurred in nine patients with one or more of the
following events: elevated hemoglobin or hematocrit, hyperlipi-
demia, elevated triglycerides, hypokalemia, decreased HDL, elevat-
ed glucose, elevated creatinine, or elevated total bilirubin.

Prostate disorders included five patients with enlarged prostate, one
patient with BPH, and one patient with elevated PSA results.

*** Testis disorders were reported from two patients: one patient with
left varicocele and one patient with slight sensitivity of left testis.

The following adverse events possibly related to the use of
AndroGel occurred in fewer than 1% of patients: amnesia, anxiety, dis-
colored hair, dizziness, dry skin, hirsutism, hostility, impaired urination,
paresthesia, penis disorder, peripheral edema, sweating, and vasodila-
tion.

In this clinical trial of AndroGel, skin reactions at the site of applica-
tion were reported with AndroGel, but none was severe enough to
require treatment or discontinuation of drug.

Six (4%) patients in this trial had adverse events that led to discon-
tinuation of AndroGel. These events included the following: cerebral
hemorrhage, convulsion (neither of which were considered related to
AndroGel administration), depression, sadness, memory loss, elevated
prostate specific antigen and hypertension. No AndroGel patients dis-
continued due to skin reactions.

In an uncontrolled pharmacokinetic study of 10 patients, two had
adverse events associated with AndroGel; these were asthenia and
depression in one patient and increased libido and hyperkinesia in the
other. Among 17 patients in foreign clinical studies there was one
instance each of acne, erythema and benign prostate adenoma associ-
ated with a 2.5% testosterone gel formulation applied dermally.

One hundred sixty-two (162) patients received AndroGel for up to 3
years in a long-term follow-up study for patients who completed the con-
trolled clinical trial. Table 2 summarizes those adverse events possibly,
probably or definitely related to the use of AndroGel and reported by 2
or more subjects in at least one treatment group.

TABLE 2. Incidence of Adverse Events Possibly, Probably or
Definitely Related to the Use of AndroGel in the 3 Year Open-Label
Extension Clinical Trial

Adverse Event Treatment Group

Category/Classification % (N = 162)
Lab Test Abnormal* 9.3% (15)
Skin dry 1.9% (3)
Application Site Reaction 5.6% (9)
Acne 3.1% (5)
Pruritus 1.9% (3)
Enlarged Prostate 11.7% (19)
Carcinoma of Prostate 1.2% (2)
Urinary Symptoms* 3.7% (6)
Testis Disorder** 1.9% (3)
Gynecomastia 2.5% (4)
Anemia 2.5% (4)

*  Lab test abnormal occurred in fifteen patients with one or more of

the following events: elevated AST, elevated ALT, elevated testosterone,
elevated hemoglobin or hematocrit, elevated cholesterol, elevated cho-
lesterol/LDL ratio, elevated triglycerides, elevated HDL, or elevated
serum creatinine.

Urinary symptoms included nocturia, urinary hesitancy, urinary
incontinence, urinary retention, urinary urgency and weak urinary
stream.

Testis disorder included three patients. There were two patients
with a non-palpable testis and one patient with slight right testicular ten-
derness.

Two patients reported serious adverse events considered possibly
related to treatment: deep vein thrombosis (DVT) and prostate disorder
requiring a transurethral resection of the prostate (TURP). Nine patients
discontinued treatment due to adverse events possibly related to treat-
ment with AndroGel, including two patients with application site reac-
tions, one with kidney failure, and five with prostate disorders (including
increase in serum PSA in 4 patients, and increase in PSA with prostate
enlargement in a fifth patient). All patients who discontinued due to an
increase in serum PSA did so by Day 357.

Increases in Serum PSA

During the initial 6-month study, the mean change in PSA values
had a statistically significant increase of 0.26 ng/mL. Serum PSA was
measured every 6 months thereafter. While there was no statistically
significant increase in mean PSA from 6 months through 36 months of
AndroGel treatment for the overall group of 162 patients enrolled in the
long-term extension study, there were increases in serum PSA seen in
approximately 18% of individual patients. In the long-term extension
study, the overall mean change from baseline in serum PSA values for
the entire group was 0.11 ng/mL.

Twenty-nine (29) (18%) patients met the per-protocol criterion for
increase in serum PSA value, defined as a value >2X the baseline value
or any single absolute value >6 ng/mL. Twenty-five of these patients
met this criterion by virtue of a post-baseline value at least twice the
baseline value. In most of these cases (22/25), the maximum serum
PSA value attained was <2 ng/mL. The first occurrence of a pre-speci-
fied, post-baseline increase in serum PSA was seen at or prior to Month
12 in most of the patients who met this criterion (23 of 29; 79%). Four
patients met this criterion by having a serum PSA >6 ng/mL and in
these, maximum serum PSA values were 6.2 ng/mL, 6.6 ng/mL, 6.7
ng/mL, and 10.7 ng/mL (in AndroGel-treated patients). In two of these
AndroGel-treated patients, prostate cancer was detected on biopsy.

The first patient's PSA levels were 4.7 ng/mL and 6.2 ng/mL at baseline
and at Month 6/Final, respectively. The second patient’s PSA levels
were 4.2 ng/mL, 5.2 ng/mL, 5.8 ng/mL, and 6.6 ng/mL at baseline,
Month 6, Month 12, and Final, respectively.

DRUG ABUSE AND DEPENDENCE

AndroGel contains testosterone, a Schedule Il controlled substance as
defined by the Anabolic Steroids Control Act.

Oral ingestion of AndroGel will not result in clinically significant
serum testosterone concentrations due to extensive first-pass metabo-
lism.

OVERDOSAGE

No reports of AndroGel overdose have been received. However, there
is one report of acute overdosage by injection of testosterone enanthate:
testosterone levels of up to 11,400 ng/dL were implicated in a cere-
brovascular accident.

DOSAGE AND ADMINISTRATION

The recommended starting dose of AndroGel is 5 g delivering 5 mg of
testosterone systemically, applied once daily (preferably in the morning)
to clean, dry, intact skin of the shoulders and upper arms and/or
abdomen. Serum testosterone levels should be measured approximate-
ly 14 days after initiation of therapy to ensure proper dosing. If the
serum testosterone concentration is below the normal range, or if the
desired clinical response is not achieved, the daily AndroGel dose may
be increased from 5 g to 7.5 g and from 7.5 g to 10 g as instructed by
the physician.

AndroGel is available in either unit-dose packets or multiple-dose
pumps. The metered-dose pump delivers 1.25 g of product when the
pump mechanism is fully depressed once.

AndroGel must not be applied to the genitals.

If using the multi-dose AndroGel Pump, patients should be instruct-
ed to prime the pump before using it for the first time by fully depressing
the pump mechanism (actuation) 3 times and discard this portion of the
product to assure precise dose delivery. After the priming procedure,
patients should completely depress the pump one time (actuation) for
every 1.25 g of product required to achieve the daily prescribed dosage.
The product may be delivered directly into the palm of the hand and
then applied to the desired application sites, either one pump actuation
at a time or upon completion of all pump actuations required for the daily
dose. Alternatively, the product can be applied directly to the application
sites. Application directly to the sites may prevent loss of product that
may occur during transfer from the palm of the hand onto the application
sites. Please refer to the chart below for specific dosing guidelines
when the AndroGel Pump is used.

Prescribed Daily Dose Number of Pump Actuations
59 4 (once daily)
759 6 (once daily)
10g (once daily)

If using the packets, the entire contents should be squeezed into the
palm of the hand and immediately applied to the application sites.
Alternately, patients may squeeze a portion of the gel from the packet
into the palm of the hand and apply to application sites. Repeat until
entire contents have been applied.

Application sites should be allowed to dry for a few minutes prior to
dressing. Hands should be washed with soap and water after AndroGel
has been applied.

HOW SUPPLIED

AndroGel is supplied in non-aerosol, metered-dose pumps. The pump is
composed of plastic and stainless steel and an LDPE/aluminum foil inner
liner encased in rigid plastic with a polypropylene cap. Each individual
packaged AndroGel Pump is capable of dispensing 75 g or 60 metered
1.25 g doses.

AndroGel is also supplied in unit-dose aluminum foil packets in car-
tons of 30. Each packet of 2.5 g or 5 g gel contains 25 mg or 50 mg
testosterone, respectively.

NDC Number
0051-8488-88

Package Size
2 x 75 g pumps (each pump dispenses 60 metered
1.25 g doses)
30 packets (2.5 g per packet)
30 packets (5 g per packet)

0051-8425-30
0051-8450-30

Keep AndroGel out of the reach of children.
Manufactured by:

Laboratoires Besins International

Montrouge, France

For:

Unimed Pharmaceuticals, Inc.

A Solvay Pharmaceuticals, Inc. Company
Marietta, GA 30062-2224, USA

© 2005 Solvay Pharmaceuticals, Inc.
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4 weeks, the investigators doubled the
doses in all study groups.

After 8 weeks, aliskiren gave mean pres-
sure reductions of 14.7 mm Hg systolic
and 11.3 mm Hg diastolic. This was sig-
nificantly better than the 12.0- and 10.7-
mm Hg reductions obtained with ramipril
alone. In combination, the two drugs gave
mean pressure reductions of 16.6 mm Hg
systolic and 12.8 mm Hg diastolic.

Using a target pressure of 130/80 mm
Hg, slightly over 8% of the patients in the
monotherapy arms could be considered
well controlled by the end of the study.
Combination therapy bumped this up to
13%. The low number of patients who
were able to reach target pressures re-
flects the difficulty of treating longstand-
ing hypertension in diabetic patients.

A separate subgroup analysis drawn
from the same international cohort
showed that aliskiren alone and in com-
bination with ramipril gave significantly
better round-the-clock diastolic pressure
control than did ramipril alone.

A total of 173 patients, 55 on ramipril
alone, 57 on aliskiren alone, and 61 on the
combination, underwent 24-hour ambu-
latory monitoring. Using the smoothness
index, a scale that measures the consis-
tency of pressure control over a 24-hour
period, the investigators found that
aliskiren alone and in combination with
ramipril provides significantly greater con-
sistency over the course of a day. Smooth-
ness index scores correlate with reversal of
left ventricular hypertrophy and carotid
artery wall thickening.

The difference between renin-blockade
and ACE inhibition was greatest in the ear-
ly morning hours. At 21-24 hours post
dose, the renin blocker alone and in com-
bination with ramipril gave significantly
better pressure control than did ramipril
alone. Systolic pressures remained be-
tween 4 and 12 mm Hg below baseline in
patients on aliskiren or aliskiren plus
ramipril. In the ramipril group, systolic
pressure rose to near baseline levels at the
end of the 24-hour dosing cycle.

The impact of side effects was low in all
treatment groups, said Dr. Uresin. About
one-third of the patients in each
monotherapy group had some untoward
effects, the most common being headache,
cough, nasopharyngitis, and diarrhea.
These were mild and self-limiting in the
vast majority. Just over 2% of the ramipril
monotherapy group and just under 3% of
the aliskiren group had serious side effects;
the incidence was reduced to 1.4% for the
combination.

The addition of aliskiren to ramipril can
cut the incidence of coughing, which is the
most common reason patients quit ACE
inhibitor therapy. Dr. Uresin pointed out
that incidence of cough was just under 5%
in the ramipril-alone group, and just over
2% for aliskiren. The rate was 1.8% among
those taking the combination. The differ-
ence was statistically significant.

“This was definitely not expected,” said
Dr. Uresin.

Though the mechanism underlying the
cough attenuation is not clear, it may have
to do with reduced bradykinin levels fol-
lowing renin blockade, he said. [ ]
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