
VYTORIN® (ezetimibe/simvastatin)
VYTORIN: There are insufficient data for the safe and effective use of VYTORIN in pediatric
patients. (See Ezetimibe and Simvastatin below.)
Ezetimibe: The pharmacokinetics of ezetimibe in adolescents (10 to 18 years) have been
shown to be similar to that in adults. Treatment experience with ezetimibe in the pediatric
population is limited to 4 patients (9 to 17 years) with homozygous sitosterolemia and 5
patients (11 to 17 years) with HoFH. Treatment with ezetimibe in children (<10 years) is not
recommended. 
Simvastatin: Safety and effectiveness of simvastatin in patients 10-17 years of age with
heterozygous familial hypercholesterolemia have been evaluated in a controlled clinical trial
in adolescent boys and in girls who were at least 1 year post-menarche. Patients treated with
simvastatin had an adverse experience profile generally similar to that of patients treated with
placebo. Doses >40 mg have not been studied in this population. In this limited
controlled study, there was no detectable effect on growth or sexual maturation in the
adolescent boys or girls, or any effect on menstrual cycle length in girls. Adolescent females
should be counseled on appropriate contraceptive methods while on therapy with
simvastatin (see CONTRAINDICATIONS and PRECAUTIONS, Pregnancy). Simvastatin has
not been studied in patients younger than 10 years of age, nor in pre-menarchal girls.
Geriatric Use
Of the patients who received VYTORIN in clinical studies, 792 were 65 and older (this
included 176 who were 75 and older). The safety of VYTORIN was similar between these
patients and younger patients. Greater sensitivity of some older individuals cannot be ruled
out. (See CLINICAL PHARMACOLOGY, Special Populations and ADVERSE REACTIONS.)
ADVERSE REACTIONS
VYTORIN has been evaluated for safety in more than 3800 patients in clinical trials.
VYTORIN was generally well tolerated.
Table 1 summarizes the frequency of clinical adverse experiences reported in ≥2% of
patients treated with VYTORIN (n=1236) and at an incidence greater than placebo
regardless of causality assessment from 3 similarly designed, placebo-controlled trials.
Table 1*
Clinical Adverse Events Occurring in ≥2% of Patients Treated with VYTORIN
and at an Incidence Greater than Placebo, Regardless of Causality
Body System/ Placebo Ezetimibe Simvastatin** VYTORIN**
Organ Class (%) 10 mg (%) (%)

Adverse Event (%)
n=311 n=302 n=1234 n=1236

Body as a whole – general disorders
Headache 6.4 6.0 5.9 6.8

Infection and infestations
Influenza 1.0 1.0 1.9 2.6
Upper respiratory 2.6 5.0 5.0 3.9
tract infection

Musculoskeletal and connective tissue disorders
Myalgia 2.9 2.3 2.6 3.5
Pain in extremity 1.3 3.0 2.0 2.3

* Includes 2 placebo-controlled combination studies in which the active ingredients equivalent to
VYTORIN were coadministered and 1 placebo-controlled study in which VYTORIN was administered.

** All doses. 

Post-marketing Experience: The adverse reactions reported for VYTORIN are consistent
with those previously reported with ezetimibe and/or simvastatin.
Ezetimibe: Other adverse experiences reported with ezetimibe in placebo-controlled
studies, regardless of causality assessment: Body as a whole – general disorders: fatigue;
Gastrointestinal system disorders: abdominal pain, diarrhea; Infection and infestations:
infection viral, pharyngitis, sinusitis; Musculoskeletal system disorders: arthralgia, back
pain; Respiratory system disorders: coughing.
Post-marketing Experience: The following adverse reactions have been reported in post-
marketing experience, regardless of causality assessment: Hypersensitivity reactions,
including angioedema and rash; elevated creatine phosphokinase; elevations in liver
transaminases; hepatitis; thrombocytopenia; pancreatitis; nausea; cholelithiasis;
cholecystitis; and, very rarely,  myopathy/rhabdomyolysis (see WARNINGS,
Myopathy/Rhabdomyolysis).
Simvastatin: Other adverse experiences reported with simvastatin in placebo-controlled
clinical studies, regardless of causality assessment: Body as a whole – general disorders:
asthenia; Eye disorders: cataract; Gastrointestinal system disorders: abdominal pain,
constipation, diarrhea, dyspepsia, flatulence, nausea; Skin and subcutaneous tissue
disorders: eczema, pruritus, rash.
The following effects have been reported with other HMG-CoA reductase inhibitors. Not
all the effects listed below have necessarily been associated with simvastatin therapy.
Musculoskeletal system disorders: muscle cramps, myalgia, myopathy, rhabdomyolysis,
arthralgias.
Nervous system disorders: dysfunction of certain cranial nerves (including alteration of
taste, impairment of extra-ocular movement, facial paresis), tremor, dizziness, memory
loss, paresthesia, peripheral neuropathy, peripheral nerve palsy, psychic disturbances.
Ear and labyrinth disorders: vertigo.
Psychiatric disorders: anxiety, insomnia, depression, loss of libido.
Hypersensitivity Reactions: An apparent hypersensitivity syndrome has been reported
rarely which has included 1 or more of the following features: anaphylaxis, angioedema,
lupus erythematous-like syndrome, polymyalgia rheumatica, dermatomyositis, vasculitis,
purpura, thrombocytopenia, leukopenia, hemolytic anemia, positive ANA, ESR increase,
eosinophilia, arthritis, arthralgia, urticaria, asthenia, photosensitivity, fever, chills, flushing,
malaise, dyspnea, toxic epidermal necrolysis, erythema multiforme, including Stevens-
Johnson syndrome.
Gastrointestinal system disorders: pancreatitis, vomiting.
Hepatobiliary disorders: hepatitis, including chronic active hepatitis, cholestatic jaundice,
fatty change in liver, and, rarely, cirrhosis, fulminant hepatic necrosis, and hepatoma.
Metabolism and nutrition disorders: anorexia.
Skin and subcutaneous tissue disorders: alopecia, pruritus. A variety of skin changes (eg,
nodules, discoloration, dryness of skin/mucous membranes, changes to hair/nails) have
been reported.
Reproductive system and breast disorders: gynecomastia, erectile dysfunction.
Eye disorders: progression of cataracts (lens opacities), ophthalmoplegia.
Laboratory Abnormalities: elevated transaminases, alkaline phosphatase, γ-glutamyl
transpeptidase, and bilirubin; thyroid function abnormalities.
Laboratory Tests
Marked persistent increases of serum transaminases have been noted (see WARNINGS,
Liver Enzymes). About 5% of patients taking simvastatin had elevations of CK levels of 3
or more times the normal value on 1 or more occasions. This was attributable to the
noncardiac fraction of CK. Muscle pain or dysfunction usually was not reported (see
WARNINGS, Myopathy/Rhabdomyolysis).
Concomitant Lipid-Lowering Therapy
In controlled clinical studies in which simvastatin was administered concomitantly with
cholestyramine, no adverse reactions peculiar to this concomitant treatment were
observed. The adverse reactions that occurred were limited to those reported previously
with simvastatin or cholestyramine. 
Adolescent Patients (ages 10-17 years)
In a 48-week controlled study in adolescent boys and girls who were at least 1 year 
post-menarche, 10-17 years of age with heterozygous familial hypercholesterolemia
(n=175), the safety and tolerability profile of the group treated with simvastatin (10-40 mg
daily) was generally similar to that of the group treated with placebo, with the most
common adverse experiences observed in both groups being upper respiratory infection,
headache, abdominal pain, and nausea (see CLINICAL PHARMACOLOGY, Special
Populations and PRECAUTIONS, Pediatric Use).
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Fate of Dual-Action Diabetes Drug in Limbo
B Y  M I R I A M  E . T U C K E R

Senior Writer

It would take about 5 years to complete
a trial to satisfy the Food and Drug Ad-
ministration’s concerns about the car-

diovascular safety of the investigational di-
abetes drug muraglitazar, according to a
statement issued by Bristol-Myers Squibb. 

The company, which manufactures the
dual-acting agent under the trade name
Pargluva, has begun discussions with its

marketing partner Merck to terminate
their collaborative agreement. 

At press time, Bristol-Myers Squibb was
discussing a range of options with the
FDA, including possible termination of
muraglitazar’s development.

The announcement came just 9 days af-
ter the FDA granted an “approval” letter
for the combination perox-
isome proliferator-activat-
ed receptor α and γ
activator, in which the
agency had also requested
more data regarding the
drug’s safety profile.

Later that same week, an
article by Steven E. Nissen,
M.D., of the Cleveland
Clinic Foundation and his
associates outlined in-
creased cardiovascular
event rates among muragli-
tazar-treated patients in
phase II and III clinical tri-
als of the drug. 

The investigators recommended that
the drug not be approved until its safety is
documented in a dedicated cardiovascular
(CV) events trial ( JAMA 2005;294: [Epub
doi:10.1001/jama.294.20.joc50147]).

Their analysis was based on data made
public on the Food and Drug Administra-
tion’s Web site on Sept. 8 and discussed in
detail at a Sept. 9 meeting of the FDA’s
Endocrinologic and Metabolic Drugs Ad-
visory Committee. At that time, the pan-
el voted to recommend approval of the
drug as monotherapy and in combina-
tion with metformin, but not with sul-
fonylureas (FAMILY PRACTICE NEWS, Oct. 1,
2005, p. 10).

For their analysis, Dr. Nissen, Eric J.
Topol, M.D., and Kathy Wolski combined
data from five clinical trials, limiting the
analysis to diabetic patients given the 2.5-
mg and 5-mg doses of muraglitazar for
which the companies are seeking licen-
sure. 

The primary outcome measure—all-
cause mortality, nonfatal MI, or nonfatal
stroke—occurred in 1.47% (35) of 2,374
subjects versus 0.67% (9) of 1,351 control
patients who received either placebo or 30-

mg pioglitazone, for a relative risk (RR) of
2.23.

Substituting CV death for all-cause mor-
tality, the combined end points occurred
in 1.14% (27) of 2,374 muraglitazar-treat-
ed patients, versus 0.52% (7) of 1,351 con-
trols (RR 2.21). When heart failure and
transient ischemic attacks were added to

the composite, the incidence
rates were 2.11% for
muraglitazar and 0.81% for
controls (RR 2.62). 

Relative risk was consis-
tently higher for individual
components of the primary
end point in the muragli-
tazar-treated group versus
controls. Rates ranged from
2.14 for fatal or nonfatal MI
to 7.43 for adjudicated heart
failure. However, the num-
ber of events was small and
differences for individual
components of the primary

outcome measure were not statistically
significant, the investigators reported.

These and other safety data were ana-
lyzed and presented in detail at the Sept.
9 hearing by Julie Golden, M.D., a medical
officer in the FDA’s Division of Metabol-
ic and Endocrine Drug Products. She, too,
had noted that the percentage of CV
events in the muraglitazar groups was ap-
proximately twice that of comparators.
However, when broken down by
monotherapy (two studies) and combina-
tion therapy (three studies), the imbalance
of CV adverse events was seen only in the
combination studies, and in fact was most-
ly driven by one study in which muragli-
tazar or placebo was added to glyburide
(11 vs. 0 events). At least two of these sub-
jects had evidence of other causes for the
event.

CV deaths occurred in 9 of 3,226
muraglitazar subjects, 1 of 591 placebo
subjects, and none of 823 on pioglitazone,
giving an overall death rate 1.5 times high-
er with muraglitazar than with the com-
parators. Overall deaths occurred in 19, 1,
and 2 patients, respectively; the incidence
was 2.5-3 times higher with muraglitazar,
Dr. Golden said. However, “the rates in

the comparator groups, based on exceed-
ingly small numbers of events, are highly
unstable, meaning that even one addi-
tional death in either group could impact
the result,” she said at the hearing.

Eight of the CV deaths were in subjects
taking 2.5 or 5 mg of muraglitazar, and six
were subjects from a single study in which
5-mg muraglitazar or 30-mg pioglitazone
was added to metformin. 

In that study, which had about 580 sub-
jects per treatment arm, there was no
marked difference in overall CV events.
Moreover, no clear clinical or pathologic
pattern could be identified for either
deaths or CV events, and the pooled stud-
ies did not show a dose-response pattern,
she noted. 

For its part, Bristol-Myers Squibb had
analyzed the data taking into account the
duration of drug exposure. For CV events,
there were 28.2/1,000 patient-years on
muraglitazar, compared with 33.4/1,000
for placebo and 19.7/1,000 with pioglita-
zone—a nonsignificant difference, Rene
Belder, M.D., vice president of global clin-
ical research at Bristol-Myers Squibb, said
at the hearing. 

Similarly, for the CV deaths, the rates
were 3/1,000 patient-years for placebo,
compared with 2.6/1,000 with muragli-
tazar. “By taking into account the differ-
ence in patient exposure, the apparent
imbalance in cardiovascular death is re-
versed,” Dr. Belder said.

But that analysis was challenged by
James M. Brophy, M.D. in an editorial ac-
companying the Dr. Nissen’s report. He
pointed out that the company’s analysis in-
cluded 495 patients who had received sub-
therapeutic doses of 2.5 mg or less in
whom there were no CV events, thereby
diluting the risk estimate. When the rates
were recalculated to include only those pa-
tients receiving the proposed marketed
doses of 2.5 or 5 mg, the muraglitazar
group shows a 20% increase in events,
compared with placebo, and a 67% in-
crease, compared with the combined pi-
oglitazone/placebo control group, said
Dr. Brophy, of McGill University, Mon-
treal, who also listed several other flaws in
the analysis. ■

Acarbose Reduces MI Risk in Type 2 Diabetes

By Nearly Two-Thirds in Metaanalysis

B Y  B R U C E  J A N C I N

Denver Bureau

VA N C O U V E R ,  B . C .  — Acarbose
markedly reduces the risk of cardiovascu-
lar events in patients with type 2 diabetes,
according to a metaanalysis of seven ran-
domized trials, Dieter Petzinna, M.D., said
at a meeting sponsored by the Interna-
tional Academy of Cardiology.

The trials, each double-blind, placebo-
controlled, and of at least 1 year’s dura-
tion, included 2,180 patients with type 2 di-
abetes mellitus. Roughly 60% of
participants were on background intensive
cardiovascular risk reduction therapy, in-

cluding statins, ACE inhibitors, and an-
tiplatelet agents.

The primary end point in the meta-
analysis was the occurrence of any new-
ly diagnosed cardiovascular event. The
rate was 6.1% in the acarbose patients
and 9.4% in the placebo patients, for a
highly significant 35% relative risk re-
duction favoring acarbose, said Dr. Pet-
zinna of Bayer HealthCare, Wuppertal,
Germany.

The reduction in overall cardiovascular
events was driven largely by a 64% de-
crease in the relative risk of MI. The inci-
dence was 2.0% in the placebo arm and
0.7% in patients assigned to acarbose.

There was also a consistent but statisti-
cally nonsignificant trend for lower rates
of new-onset heart failure, angina, stroke,
peripheral vascular disease, revasculariza-
tion procedures, and cardiovascular death
in the acarbose group.

Treatment with acarbose significantly
lowered triglyceride levels, body weight,
and systolic blood pressure. It also signif-
icantly improved glycemic control. These
metabolic benefits, as well as the reduction
in cardiovascular events, are attributable to
the drug’s ability to curb postprandial
blood glucose excursions, which are
known to trigger a cascade of atherogenic
events, he said. ■

The primary
outcome measure
occurred in
1.47% of treated
patients vs.
0.67% of
controls who
received either
placebo or 30-mg
pioglitazone.
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