
NCEP update promotes more aggressive
statin therapy for some patients
Goal still may not be reachable for some, panel pharmacist says

The National Cholesterol Education Program’s (NCEP) clinical prac-
tice guidelines on cholesterol management have been updated to
set even lower treatment goals for low-density lipoprotein (LDL)

cholesterol for patients at high and moderately high risk for a heart
attack. The guidelines, for example, offer a new therapeutic option for
very high-risk patients to achieve levels of less than 70 mg/dL.

The update is based on a review of five major clinical trials of statin
therapy conducted since the 2001 release of the NCEP’s cholesterol guide-
lines known as the Adult Treatment Panel (ATP) III Report. The update,
published in the July 13 issue of Circulation: Journal of the American Heart
Association, is endorsed by the National Heart, Lung, and Blood Institute
(NHLBI); the American College of Cardiology; and the American Heart
Association. 

The update is an advance in the treatment options, says James M.
McKenney, PharmD, emeritus professor at the School of Pharmacy,
Medical College of Virginia, Virginia Commonwealth University and
president and CEO of National Clinical Research, both in Richmond.
McKenney has been a member of the coordinating and executive com-
mittees of NCEP since its inception in 1985. He was appointed to the
ATP II and III to develop guidelines for the evaluation and treatment 
of hyperlipidemia.

Recommending more intensive therapy was on the minds of the
developers of the ATP III report, McKenney says. “We were trying to
be as evidence-based with the recommendations as we could, so we
couldn’t advise clinicians in the country to manage patients, even if
they had risk, with low levels of LDL. The Heart Protection Study
[one of the five clinical trials] solved that one for us. I think it’s a
good example of where these guidelines have reached a little bit fur-
ther and added a few more patients to the treatment list. They can
justify that based on now-clear evidence that these patients benefit
from that treatment.”
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Major recommendations of the report
Here are some of the major recommendations

of the report, according to the NHLBI:
• High and very high risk. For high-risk

patients, the overall goal remains an LDL level of
less than 100 mg/dL. But for people at very high
risk, the update offers a new therapeutic option of
treating until levels are below 70 mg/dL. For very
high-risk patients whose LDL levels are already
below 100 mg/dL, there also is an option to use
drug therapy to reach the less than 70 mg/dL goal.

For the overall category of high-risk patients,
the update lowers the threshold for drug therapy
to an LDL of 100 mg/dL or higher and recom-
mends drug therapy for those high-risk patients
whose LDL is 100-129 mg/dL. ATP III had set the
threshold for drug therapy for high-risk patients
at an LDL of 130 mg/dL or higher, and made

drug treatment optional for patients with an LDL
level of 100-129 mg/dL.

• Moderately high risk. For these patients, the
goal remains an LDL of less than 130 mg/dL, but
the update provides a therapeutic option to set a
lower LDL goal of less than 100 mg/dL and to
use drug therapy at LDL levels of 100-129 mg/dL
to reach this lower goal. 

For high-risk or moderately high-risk patients,
the report advises that the intensity of LDL-lower-
ing drug therapy be sufficient to achieve at least 
a 30%-40% reduction in LDL levels. This can be
accomplished by taking statins or by combining
lower doses of statins with other drugs (e.g., bile
acid resins, nicotinic acid, or ezetimibe) or with
food products containing plant stanol/sterols.
(For a look at a new statin therapy, see p. 67.)

• Lower/moderate risk. The update did not
revise recommendations for lower-risk people:
those with moderate risk (two or more risk factors
plus a less than 10% risk of a heart attack in 10
years) or those with 0 or 1 risk factor. According
to the report, the absolute benefits for people at
the lower levels of risk are less clear cut, and the
recent clinical trials do not suggest a modification
of treatment goals and cut points. 

Some health care providers have criticized the
use of the term “therapeutic option,” saying it is
too vague. The term is used because the treatment
is driven by clinical judgment, McKenney says.
“What is a very high risk as opposed to just a
high-risk patient? It’s in the eyes of the beholder.
That’s where we think clinical judgment needs to
be played.

“It needs to be a decision made by the clinician
who is trying to put together the risk level of that
patient and the appropriate goal given that patient’s
risk level,” he says. “My answers may be different
from the next person.”

Millions more should be treated
The change in the update may seem small, but it

affects the treatment of millions of people. “In the
original estimate that ATP III published a couple of
years ago, we assumed that none of the high-risk
patients with LDLs less than 100 would be treated,”
McKenney says. “We assumed that only half of
those with untreated levels between 100 and 129 —
borderline range — would be treated. Those are 
the only new pockets of patients who have been
brought in.” 

Those new pockets of people, however, add 8
million patients to the potential drug treatment cat-
egory, he says. “You go from 36 million to about 44
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million. It shows how what seems to be a fairly
small change actually does produce a lot of people
who are potential candidates for drug therapy.”

Bringing these patients to the new recommended
LDL levels may be enormously difficult, McKenney
adds. “No one thinks this is going to be easy. Nor is
it going to be possible in all patients.” 

For example, a physician treating a patient with
familial hypercholesterolemia, who has the average
LDL at the beginning of treatment of 200 or 250,
may not be able to reduce the level to 70. “I think it
may be humanly impossible to add enough drugs
on to get there. After you get to about four drugs, I
can’t think of anything else to add. 

“We understand this is not going to be possible
for everyone, but the message is there. If patients
are very high risk, they deserve the most aggres-
sive treatment that you can give them because their
chance of having a [heart attack] in the next 10
years is more than 25%. They will benefit if you can
come close to the 70, even it you don’t get to it.”

Health care providers must do the best they
can, McKenney says. “You try to bring the patient
down as close to the range that you can and know
that you are helping that patient with every per-
cent lowering that you can achieve.”

Hospital pharmacists need to develop programs
so that patients can be discharged on the most
appropriate and the most aggressive treatment, he
concludes. “We all know that patients who leave
the hospital after their revascularization procedure
or after their stroke or even after their hospitaliza-
tion for diabetes with lipid-lowering therapy are
much more likely to stay on that treatment and
much more likely to get to goal.”  ■

FDA approves ezetimibe/
simvastatin combination
Drug must be weighed against single agents

Health care providers now have another
choice of cholesterol-lowering treatments.

The FDA recently approved the combination of
two cholesterol drugs, ezetimibe (Zetia) and sim-
vastatin (Zocor), into a single pill. The product 
is being marketed under the name Vytorin. It is
administered as a once-daily tablet and should be
taken in the evening with or without food.

The marketers of the drug, Merck & Co. and

Schering-Plough Pharmaceuticals, say the ezetim-
ibe/simvastatin drug is the first single cholesterol
treatment to provide LDL cholesterol lowering
through dual inhibition of cholesterol production
and absorption. Ezetimibe limits the absorption
of cholesterol in the intestines; simvastatin inter-
feres with the production of cholesterol in the
liver. The FDA approved the combination drug
for the treatment of high LDL cholesterol in
patients with primary hypercholesterolemia or
mixed hyperlipidemia as adjunctive therapy to
diet when diet alone is not enough.

Some industry analysts feel physicians might
opt for this new combination drug, especially in
light of concerns about side effects such as severe
muscle deterioration and kidney damage from
the use of rosuvastatin calcium (Crestor). 

Physicians, however, will naturally turn to those
drugs or products that will give the most lowering,
says James M. McKenney, PharmD, emeritus pro-
fessor at the School of Pharmacy, Medical College of
Virginia, Virginia Commonwealth University and
president and CEO of National Clinical Research
both in Richmond. 

“That’s where you begin to look at drugs like
Lipitor (atorvastatin) and Crestor. Vytorin does
provide comparable or nearly comparable LDL
reductions to those two potent statins. It gives
you a choice,” he says. “We can argue the point of
whether it is better to give the patient two drugs
in a combination product or just give them one
statin, even in a low dose like Crestor, that can
accomplish the lowering that you need by itself.”
(For more about cholesterol-lowering treat-
ments, see cover story.)

More details about Vytorin
In a 12-week, multicenter, double-blind, placebo-

controlled clinical study of 1,528 patients with LDL
cholesterol levels of 145-250 mg/dL, the ezetim-
ibe/simvastatin drug provided LDL cholesterol
reductions of 52% at the recommended starting
dose (10/20 mg), 55% at the 10/40 mg dose, and
60% at the maximum dose (10/80 mg). The manu-
facturers also claim that in head-to-head trials, the
combination drug provided greater reductions in
LDL cholesterol than atorvastatin and simvastatin
across the dosing range.

Ezetimibe/simvastatin also was evaluated for
safety in more than 3,800 patients in clinical trials
and was generally well tolerated at all doses. In
clinical trials, the most commonly reported side
effects, regardless of cause, included headache
(6.8%), upper respiratory tract infection (3.9%),
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myalgia (3.5%), influenza (2.6%), and extremity
pain (2.3%).

The ezetimibe/simvastatin combination has
been approved for use in patients at the follow-
ing doses: 10/10 mg, 10/20 mg, 10/40 mg, and
10/80 mg. Across the dosing range, the ezetim-
ibe component is held constant at 10 mg, while
the simvastatin component ranges from 10 mg to
80 mg. The recommended starting dose for the
drug is 10/20 mg. Patients requiring LDL choles-
terol reductions greater than 55% can be started
on 10/40 mg. Patients requiring less aggressive
LDL cholesterol reductions may be started at
10/10 mg. The dose of ezetimibe/simvastatin
should be limited to 10/10 mg daily in patients
on cyclosporine and 10/20 mg daily in patients
on amiodarone or verapamil.

Each dose is expected to cost the same: $2.34,
according to statements published by the manu-
facturers. The drug should be broadly available
in pharmacies soon.  ■

Drug contraindicated for
HIV pleural tuberculosis

Prednisolone, a glucocorticoid that is sometimes
added to antituberculosis drug regimens,

should not be used to treat patients with pleural
tuberculosis and HIV infection, nor can it be rec-
ommended for those with pleural tuberculosis who
are not coinfected with HIV, according to a study in
the Aug. 15 issue of The Journal of Infectious Diseases. 

Researchers conducted a double-blind, placebo-
controlled study of prednisolone in 197 patients
with HIV-1-associated pleural tuberculosis. The
expectation was that the drug might retard HIV
progression and thus prolong survival. In fact, it
had no effect on survival but did increase the risk
of the AIDS-related cancer Kaposi’s sarcoma. 

The authors performed their study at the
National Tuberculosis Treatment Centre in
Kampala, Uganda, between November 1998
and January 2002. Of the 197 patients studied,
99 were given prednisolone, and 98, a placebo,
along with standard tuberculosis treatment. 

The patients receiving prednisolone did see
improvement in the principal signs and symptoms
of pleural tuberculosis, especially anorexia, weight
loss, and cough. Although prednisolone use was
not associated with such HIV-associated oppor-
tunistic diseases as cryptococcal meningitis,

esophageal or oral candidiasis, herpes zoster, 
or oral or genital herpes simplex infection, it did
significantly increase the risk of Kaposi’s sarcoma.
Six cases were observed in the prednisolone group
only. A previous Zambian study also had found
that Kaposi’s sarcoma occurred only in a group
given prednisolone to treat pleural tuberculosis. 

Given an increased risk of Kaposi’s sarcoma,
no improvement in survival, and no reported
long-term benefits of glucocorticoids in patients
with pleural tuberculosis who were not HIV-
infected, the authors concluded that pleural
tuberculosis should not be treated with pred-
nisolone, regardless of HIV status. This recom-
mendation did not extend to other uses of
prednisolone, such as treatment of pericardial
tuberculosis or Pneumocystis carinii pneumonia. 

They warned, however, that “prednisolone
should be used with caution in situations where
no beneficial effect on immediate survival can be
expected.”  ■

Treatment shows efficacy
in patients with HIV, HCV

Two studies published in the July 29 issue of 
the New England Journal of Medicine have found

high efficacy rates among patients coinfected with
chronic hepatitis C virus (HCV) and HIV who were
treated with pegylated interferon and ribavirin. 

In the AIDS Pegasys Ribavirin International
Coinfection Trial (APRICOT), researchers studied
the efficacy and safety of combination therapy
with peginterferon alfa-2a plus ribavirin in peo-
ple coinfected with HCV and HIV in an interna-
tional, randomized, placebo-controlled trial.

The researchers randomly assigned a total of
868 people who were infected with both HIV and
HCV and who had not previously been treated
with interferon or ribavirin to receive one of three
regimens: peginterferon alfa-2a (180 µg per week)
plus ribavirin (800 mg per day), peginterferon
alfa-2a plus placebo, or interferon alfa-2a (3 mil-
lion IU three times a week) plus ribavirin.
Patients were treated for 48 weeks and followed
for an additional 24 weeks. The primary endpoint
was a sustained virologic response.

The overall rate of sustained virologic response
wassignificantly higher among the recipients of
peginterferon alfa-2aplus ribavirin than among
those assigned to interferon alfa-2aplus ribavirin
(40% vs. 12%), or peginterferonalfa-2a plus placebo
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(40% vs. 20%).Among patients infected with HCV
genotype 1, the rates of sustainedvirologic response
were 29% with peginterferon alfa-2aplus ribavirin,
14% with peginterferon alfa-2a plus placebo,and
7% with interferon alfa-2a plus ribavirin. The corre-
spondingrates among patients infected with HCV
genotype 2 or 3 were 62%, 36%, and 20%. 

Neutropenia and thrombocytopeniawere more
common among patients treated with regimens that
containedpeginterferon alfa-2a, and anemia was
more common among patients treated with regi-
mens containing ribavirin.

In the second, smaller study, researchers ran-
domly assigned 66 subjects to receive 180 µg
peginterferon alfa-2a weekly for 48 weeks, and 67
subjects to receive 6 million IU interferon alfa-2a
three times weekly for 12 weeks followed by 3
million IU three times weekly for 36 weeks. Both
groups received ribavirin according to a dose-
escalation schedule. At week 24, subjects who did
not have a virologic response underwent liver
biopsy, and medications were continued in sub-
jects with either a virologic response or histologic
improvement.

Treatment with peginterferon and ribavirin was
associatedwith a significantly higher rate of sus-
tained virologic responsethan was treatment with
interferonand ribavirin (27% vs. 12%). In the group
given peginterferon and ribavirin, only 14% of sub-
jectswith HCV genotype 1 infection had a sustained
virologic response(seven of 51), as compared with
73% of subjects with an HCVgenotype other than
genotype 1 (11 of 15). Histologic responseswere
observed in 35% of subjects with no virologic
responsewho underwent liver biopsy.

The two studies show that a sustained virologic
response can be achieved with pegylated inter-
feron alfa and ribavirin therapy in a substantial
proportion of coinfected patients, says Jean-
Michel Pawlotsky, MD, PhD, a professor of
medicine at University of Paris XII and the Chief
of the Virology Unit in Department of Bacteriology
and Virology at the Henri Mondor University
Hospital INSERM Unit 99 in Creteil, France. 

He wrote his comments in an accompanying
editorial. “These results, together with the poor
prognosis for HIV-positive patients with HCV
infection, justify broad use of antiviral therapy in
the treatment of coinfected patients.” 

However, future improvements in treatment
outcomes in difficult-to-treat patients, including
those who are coinfected with HCV and HIV, will
require novel therapeutic approaches, Pawlotsky
says.  ■

JCAHO posts 2005 National
Patient Safety Goals

The Joint Commission on Accreditation of
Healthcare Organizations has posted its 2005

National Patient Safety Goals for hospitals on the
organization’s web site. 

The goals, effective Jan. 1, 2005, include five
of the 2004 goals as well as two new sets of
requirements aimed at improving medication
safety and reducing the risk of patient falls. 
The Joint Commission Board of Commissioners
approved the goals at its July 9-10 meeting. 

Here is a new requirement relating to
medications:

• Under the goal of improving the safety of
using medications, this requirement has been
added: Identify and, at a minimum, annually
review a list of look-alike/sound-alike drugs
used in the organization, and take action to pre-
vent errors involving the interchange of these
drugs.

The two new goals, with their requirements are
as follows:

Goal: Accurately and completely reconcile
medications across the continuum of care.

• During 2005, for full implementation by
January 2006, develop a process for obtaining
and documenting a complete list of the patient’s
current medications upon the patient’s admis-
sion to the organization and with the involve-
ment of the patient. This process includes a
comparison of the medications the organiza-
tion provides to those on the list. 

• A complete list of the patient’s medications 
is communicated to the next provider of service
when it refers or transfers a patient to another
setting, service, practitioner, or level of care
within or outside the organization.

Goal: Reduce the risk of patient harm result-
ing from falls.

• Assess and periodically reassess each
patient’s risk for falling, including the potential
risk associated with the patient’s medication
regimen, and take action to address any identi-
fied risks.  ▼
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ISDA appeals to lawmakers
for antibiotic development

To avert a looming public health crisis with a
unique set of underlying causes, Congress and

the administration, including federal public health
agencies, must act quickly to reinvigorate pharma-
ceutical investment in antibiotic research and
development (R&D), according to a new report
given to lawmakers by the Infectious Diseases
Society of America (IDSA) in Alexandria, VA.

Bad Bugs, No Drugs: As Antibiotic Discovery
Stagnates . . . A Public Health Crisis Brews, is the
product of a year’s worth of research by some of
the country’s top infectious disease physicians,
the society says.

Bad Bugs, No Drugs explains the antibiotic
resistance problem with data, charts, and graphs.
It identifies the obstacles that pharmaceutical
companies face in developing new antibiotics,
and it proposes a range of specific, innovative
policy and administrative measures designed to
head off the impending health crisis. 

The report includes recommendations for
Congress, the FDA, and the National Institute of
Allergy and Infectious Diseases (NIAID), as well
as funding increases for the Centers for Disease
Control and Prevention and other programs.

Highlights of proposed policy and administra-
tive actions in the report include the following:

• Establish an independent Commission to
Prioritize Antimicrobial Discovery. This com-
mission would decide which infectious patho-
gens to target using legislative incentives and
administrative solutions. 

• Create a new type of “wild-card” patent
extension. A company that develops and receives
approval for a priority antibiotic could extend 
the market exclusivity period of another FDA-
approved drug as long as the company commits
to invest a portion of the profits derived during
the extension period back into antibiotic R&D. 

• Provide tax incentives for R&D of priority
antibiotics.

• Establish measured liability protections
similar to those that exist for childhood vaccines.

The report can be accessed and downloaded
from the IDSA home page at www.idsociety. 
org.  ▼

HHS gives details of
Medicare reform proposal

Department of Health and Human Services
Secretary Tommy G. Thompson announced the

proposed regulations for the voluntary prescription
drug benefit under Medicare. The benefit is a key
element of the Medicare Modernization Act that
was signed into law on Dec. 8, 2003.

The prescription drug benefit will allow all
Medicare beneficiaries to enroll in drug coverage
through a prescription drug plan or Medicare
health plan with Medicare paying for 75% of the
premium. Additional benefits for Medicare bene-
ficiaries who have limited means will cover, on
average, 95% of their drug costs. The new bene-
fits also will provide new protections for retirees
who currently receive drug coverage through
their employers or unions. All the new Medicare
benefits are voluntary as seniors can choose to
keep their existing traditional coverage.

The Centers for Medicare & Medicaid Services
also proposed rules to implement another ele-
ment of the law: strengthening and improving
the Medicare Advantage program, including
making regional PPOs available to all Medicare
beneficiaries. These provisions will give benefi-
ciaries broad and more access to coordinated-care
health plans that provide additional benefits and
significantly lower out-of-pocket costs. 

The rule was published in the Federal Register
on Aug. 3. The comment period on the proposed
regulations lasts 60 days, closing on Oct. 4. Final
rules are to be issued early in 2005. Enrollment
for the new prescription drug plans will begin 
in the fall of 2005 for benefits starting on Jan. 1,
2006.  ▼
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These drugs were recently approved by the
FDA:

• New indication for imiquimod (Aldara) topi-
cal cream by 3M Pharmaceuticals. The FDA has
approved imiquimod (Aldara) topical cream for
the treatment of superficial basal cell carcinoma
(sBCC), a type of skin cancer. Imiquimod had pre-
viously been approved for the treatment of actinic
keratosis and external genital warts. SBCC is diag-
nosed by a health care provider after biopsy and
is different from other types of skin cancer, includ-
ing other types of basal cell carcinoma. It usually
is treated by surgical removal. 

Imiquimod should be used for treatment of
sBCC only when surgery is medically less appro-
priate, because the chances of effectively treating
sBCC are generally greater with surgery. Patients
treated with imiquimod for sBCC should have
regular follow-up visits after treatment to make
sure the skin cancer is completely treated.

The safety and effectiveness of imiquimod
were established in two double-blind controlled

studies with approximately 364 patients. In these
studies, 75% of patients (139/185) who had their
sBCC treated with imiquimod had no evidence
clinically or on repeat biopsy of their sBCC at 12
weeks after finishing treatment. In a separate
long-term study involving 182 patients, 79% of
patients had no evidence of their sBCC at two
years after finishing treatment. 

The FDA is approving imiquimod for treat-
ment of sBCC on the body, neck, arms, or legs,
but not for treatment of sBCC on the face. Most
patients using imiquimod cream for the treat-
ment of sBCC experienced skin reactions at the
treatment site, which include redness, swelling, 
a sore or blister, peeling, itching, and burning. 

• NeutroSpec (formerly LeuTech) by Mallinck-
rodt and Palatin Technologies. The FDA has
approved NeutroSpec, a new imaging agent devel-
oped to help diagnose cases of appendicitis in
patients 5 years and older with atypical symptoms. 

NeutroSpec enables physicians to rapidly diag-
nose appendicitis in cases without straightfor-
ward symptoms. Ninety percent of the positive
appendicitis cases in the NeutroSpec III clinical
trial were diagnosed within one hour.

NeutroSpec is a radiolabeled monoclonal anti-
body — Technetium (99m Tc) fanolesomab. When
injected into a patient’s bloodstream, NeutroSpec

September 2004 / DRUG FORMULARY REVIEW 71

FDA establishes new
cancer office, program

The FDA has announced plans to make signifi-
cant changes to its organizational structure 

to provide for a stronger and more consistent
approach to the review process for drugs and
most therapeutic biologics used to diagnose,
treat, and prevent cancer. 

The FDA will create a new oncology office,
called the Office of Oncology Drug Products
(ODP), to be housed in the Center for Drug
Evaluation and Research (CDER). This new
office will be a consolidation of three existing
areas within CDER responsible for the review 
of drugs and therapeutic biologics used to diag-
nose, treat, and prevent cancer. This new office
also will include drugs and certain therapeutic
biologics used in medical imaging, many of
which are used to detect, treat, or monitor cancer. 

The ODP will contain three review divisions.
The therapeutic biologic products that will be

included in this new office include recombinant
therapeutic proteins and monoclonal antibodies. 

This office will also provide technical consul-
tation between CDER and other FDA compo-
nents including the FDA’s Center for Biologics
Evaluation and Research (CBER), the Center for
Devices and Radiological Health (CDRH), and
the Center for Food Safety and Applied Nutri-
tion (CFSAN). 

To support this oncology office, and coordi-
nate work performed throughout the FDA
Centers (CDER, CBER, CDRH, and CFSAN)
related to the prevention, diagnosis, and treat-
ment of cancer, the FDA also is creating an
Oncology Program to be housed within the
oncology office, that will facilitate cross-agency
expert consultation, provide a forum to discuss
and develop regulatory policy and standards,
and serve as a focal point for agency interaction
and collaboration with the oncology professional
societies, National Cancer Institute, and other
important stakeholders. In addition, this pro-
gram will coordinate crosscutting training and
oncology educational activities.  ■



radiolabels white blood cells and myeloid precur-
sors with a radioactive tracer. This enables a
physician to quickly locate the site of infection
with images generated by a gamma camera in a
hospital’s nuclear medicine department.

No additional equipment to use NeutroSpec is
needed and, in most cases, NeutroSpec will be
available as a unit-dose injection. The most fre-
quently reported adverse reactions during the
Phase III trial were flushing (3.6% of patients) and
shortness of breath (1.4% of patients). Unlike other
imaging agents, NeutroSpec does not require blood
handling.

• Fixed-dose combination treatment of aba-
cavir/lamivudine (Epzicom) and tenofovir diso-
proxil/emtricitabine (Truvada) by GlaxoSmithKline
and Gilead Sciences, respectively. The FDA has
approved abacavir/lamivudine (Epzicom) and
tenofovir disoproxil/emtricitabine (Truvada) as 
two fixed-dose combination treatment for HIV-1
infection.

Abacavir/lamivudine and tenofovir disoproxil/
emtricitabine are indicated for use in combination
with other antiretroviral drug products from differ-
ent classes such as non-nucleoside reverse tran-
scriptase inhibitors or protease inhibitors for the
treatment of adults with HIV-1 infection.

Epzicom is a fixed-dose combination of the
antiretroviral drugs abacavir sulfate 600 mg and
lamivudine 300 mg, both of which are approved
individually under the brand names abacavir sul-
fate (Ziagen) and lamivudine (Epivir). Epzicom’s
approval is based on a large clinical study that
showed that abacavir dosed once daily had a
similar antiviral effect as abacavir dosed twice
daily both in conjunction with lamivudine and
with efaviranz, another antiretroviral drug. 

Truvada is a fixed-dose combination of the
antiretroviral drugs tenofovir disoproxil fumarate
300 mg (Viread) and emtricitabine 200 mg (Emtri-
va). The approval of Truvada is based on data
demonstrating therapeutic equivalence between the
combination product and the individual products.
FDA completed its review of Epzicom in 10 months
and its review of Truvada in four months.  ■

• Titan Pharmaceuticals has announced that
the FDA has granted fast track designation for
Spheramine for the treatment of advanced
Parkinson’s disease. Spheramine consists of
normal, human retinal pigment epithelial cells
adhered to spherical microscopic carriers.

• Peninsula Pharmaceuticals has announced
that patient enrollment has begun in the final
Phase III trial of its lead product candidate,
doripenem. Doripenem, a broad-spectrum antibi-
otic, is a new member of the carbapenem class of
beta-lactam antibiotics. This trial will compare
the safety and efficacy of intravenous doripenem
with that of intravenous imipenem in patients
with ventilator-associated pneumonia.

• PTC Therapeutics has announced the
initiation of a Phase I clinical trial of PTC124 
to evaluate the drug’s safety, tolerability, and
pharmacokinetic profile. PTC124 is a small-
molecule drug that is being investigated ini-
tially as a treatment for cystic fibrosis and
Duchenne muscular dystrophy.  ■
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Clinical Studies
Definitions used in study descriptions:

• Modified intent-to-treat (mITT) — All patients
who were randomized and received at least
one dose of study medication.

• Per protocol population (PPc) — Patients who
completed therapy without major protocol
violation and/or an indeterminate response.

• Bacteriologic mITT (bmITT) — Patients in
mITT group with causative pathogen isolated
at pretherapy/entry visit.

• Per protocol population for analysis of bacterio-
logical outcome (PPb) — Patients in PPc group
with a causative pathogen isolated at pre ther-
apy/entry.

• Pre-therapy/entry — Day 1.
• On-therapy — Days 3-5.
• End of therapy — Days 11-13.
• Post-therapy/Test of Cure (TOC) — Days 17-24.
• Late post-therapy — Days 31-45.

Acute bacterial exacerbation of chronic
bronchitis (AECB)

A multicenter, double-blind study evaluating the
efficacy and safety of oral telithromycin 800 mg
daily for five days vs. amoxicillin/clavulanic acid
(AMC) 500 mg/125 mg tid for 10 days for the treat-
ment of AECB found that telithromycin is an effec-
tive and well-tolerated alternative to AMC. Clinical
cure rates for telithromycin at TOC and late post-
therapy were 86.1% and 78.1%, respectively. For
AMC, cure rates were 82.1% (TOC) and 75.0% (late
post-therapy). Both treatments were well tolerated
with similar incidences of adverse drug reactions.
The most common adverse events included diar-
rhea, dyspepsia, and vomiting (telithromycin

13.3%, AMC 25.0%). Clinically noteworthy abnor-
mal laboratory values observed in both groups
(telithromycin 11.3%, AMC 15.6%) were increased
prothrombin time and international normalized
ratio (INR), and decreased creatinine clearance.

Telithromycin 800 mg once daily for five days
also has been compared to cefuroxime axetil and
clarithromycin, each at 500 mg bid for 10 days.
Similar results with efficacy and safety were noted
in each of these trials as well. Again, diarrhea and
nausea were the most common adverse events.
Similar results were found in the mITT group for
AMC; results for the cefuroxime axetil and clar-
ithromycin mITT groups were not available. Of
interest, the trial vs. clarithromycin was not pub-
lished, possibly because telithromycin did not
perform as well as hoped against a similar drug.

Acute bacterial sinusitis (ABS)
Telithromycin, five-  and 10-day treatment, was

shown to be equally efficacious in the treatment of
acute bacterial sinusitis (ABS) vs. AMC in a ran-
domized, double-blind, three-arm, parallel-group,
multicenter trial. The primary efficacy analysis
(TOC) showed that both telithromycin and AMC
achieved a clinical cure in approximately 75% of
patients, and at late post therapy 70%. The most
common pathogens isolated were S. pneumoniae
and H. influenzae, accounting for 55% of the total.
Cure rates for those patients who underwent sinus
puncture were 85.7%, 85.7%, and 80% for the five-
day telithromycin, 10-day telithromycin, and AMC,
respectively. Safety and tolerability also were
equivalent between the groups, with 44% of the
patients experiencing one or more treatment-
emergent adverse events possibly related to study
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Part 2: Clinical Trials, Adverse Events, Drug Interactions, and Recommendation
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medication. Diarrhea and nausea were the most
common adverse events.

Telithromycin also was compared to cefuroxime
axetil for the treatment of ABS. Clinical cure rates 
at the post-therapy/TOC visit in the PPc patients
demonstrated clinical equivalence: 85.2% and 83%
for telithromycin and cefuroxime, respectively.
These results were supported by the mITT groups
(80.4% for telithromycin and 72.4% for cefuroxime
axetil), where indeterminate outcomes were consid-
ered treatment failures. Discontinuation of treat-
ment due to adverse events was comparable
between the groups at 2% for telithromycin and
1.7% for those patients receiving cefuroxime axetil.
Diarrhea and nausea were the most common
adverse events. 

S. pneumoniae and H. influenzae are the pathogens
most often implicated in ABS, accounting for 27%-
70% worldwide. Within the PPb group of the
cefuroxime axetil study, telithromycin successfully
eradicated 89.7% and 81.3% of these pathogens,
respectively, whereas cefuroxime axetil eradication
rates were 100% and 85.7%, respectively. 

Furthermore, in patients with penicillin- or
erythromycin-resistant isolates of S. pneumoniae,
telithromycin achieved a clinical cure rate of
83.3% vs. cefuroxime axetil, which achieved
100.0%. Clinical cure rates for isolates that were
penicillin- and erythromycin-resistant remained 
at 100% for cefuroxime axetil. However, they fell
to 66.7% in the telithromycin-treated isolates.
However, sample size of these populations was
small (24 total patients). 

These results are comparable to telithromycin
cure rates for S. pneumoniae without regard to
penicillin and erythromycin susceptibility. See

Table 4 for telithromycin cure rates.

Community-acquired pneumonia (CAP)
In a randomized, double-blind, parallel-

group clinical trial, telithromycin 800 mg once
daily for seven to 10 days was not found to be
inferior to trovafloxacin 200 mg once daily for
seven to 10 days in the treatment of CAP. The
study terminated prematurely in July 1999
when the FDA restricted use of trovafloxacin to
hospitalized patients with life- or limb-threaten-
ing infection because of post-marketing reports
of hepatic toxicity. Due to the early termination,
the study was inadequately powered secondary
to small sample size and equivalence could not
be demonstrated. 

At conclusion of the study, cure rates in the PPc
population for the telithromycin and trovafloxacin
groups were similar: 90% and 94.2%, respectively.
The single significant difference between groups
was number of smokers (44/104) randomized to
receive trovafloxacin (vs. 25/100 in the telithro-
mycin group). Clinical cure rates between the sub-
groups, however, were comparable at 95% and
97.3% for telithromycin and trovafloxacin, respec-
tively. Atypical organisms (M. pneumoniae and C.
pneumoniae) were causative agents in 31 patients in
this study. Both telithromycin (14/15) and trova-
floxacin (15/16) achieved excellent clinical cure in
these patients. 

Treatment-emergent adverse events reported
during the study were typically mild. A statistically
significant difference was noted in the occurrence 
of diarrhea, 18.5% for telithromycin and 6.4% for
trovafloxacin. In terms of safety, abnormal liver
function tests (2.8%), increased aspartate amino-
transferase (1.9%), and decreased creatinine clear-
ance (1.9%) were reported in the telithromycin
group, whereas increased creatinine clearance
(1.8%) was reported with trovafloxacin. Although
this study was terminated early due to hepatotoxic-
ity associated with trovafloxacin, higher incidence
of abnormal liver function tests actually occurred in
the telithromycin-treated group. Although the LFTs
returned to normal range by the last drawn lab, it
would be wise to limit the use of telithromycin in
those patients at risk for hepatic dysfunction until
further studies have confirmed its safety in this
patient population.

Telithromycin 800 mg daily for seven to 10 days
also was compared with amoxicillin 1,000 mg tid
for 10 days and clarithromycin 500 mg bid for 10
days for the treatment of CAP in separate random-
ized, double-blind studies. Each study assessed
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Table 4: Clinical cure rate by pathogen — PPb population

Infection Type Pathogen Telithromycin Comparator

AECB S. pneumoniae 22/27 (81.5%) 15/19 (78.9%)

H. influenzae 44/60 (73.3%) 45/53 (84.9%)

M. catarrhalis 27/29 (93.1%) 29/34 (85.3%)

ABS S. pneumoniae 27/31 (81.1%) 14/16 (87.5%)

H. influenzae 28/34 (82.4%) 13/15 (86.7%)

M. catarrhalis 7/7 (100.0%) 7/7 (100.0%)

S. aureus 11/12 (91.7%) 2/3 (66.7%)

CAP S. pneumoniae 73/78 (93.6%) 63/70 (90%)

H. influenzae 39/47 (83.0%) 42/44 (95.5%)

M. catarrhalis 12/14 (85.7%) 7/9 (77.8%)

C. pneumoniae 23/25 (92.0%) 18/19 (94.7%)

M. pneumoniae 22/23 (95.7%) 20/22 (90.9%)

Source: KETEK information packet, compliments of Aventis Pharmaceuticals.



more than 300 patients in whom the baseline demo-
graphic and prognostic characteristics were similar.
Overall cure rates were comparable in the PPc
groups in each study and supported by the mITT
findings. Adverse events were predominantly gas-
trointestinal in nature and of mild or moderate
intensity. Nausea and diarrhea occurred somewhat
more frequently in the telithromycin group. 

Clinically noteworthy abnormal laboratory val-
ues (more than three times the upper limit of nor-
mal) were noted in 4.5% of telithromycin patients
and 5.9% of amoxicillin patients. All patients recov-
ered without sequelae.

Adverse events
Like the macrolides, the principal adverse effects

of telithromycin are associated with the gastroin-
testinal tract, including diarrhea and nausea. These
adverse events are usually mild to moderate in
severity. Headache and dizziness also were associ-
ated with telithromycin. More serious but less fre-
quent side effects included abnormal liver function
tests, pseudomembranous colitis, hepatitis with or
without jaundice, and visual disturbances, some
cases severe. Telithromycin is not recommended in
patients with myasthenia gravis unless no other
therapeutic options are available due to reported

exacerbations of the
disease. 

The manufacturer
also recommends that
statins be discontinued
during telithromycin
therapy in those
patients being treated
with atorvastatin, lovas-
tatin, and simvastatin
due to metabolism by
the CYP3A4 isoenzyme. 

In addition, telithro-
mycin has the poten-
tial to prolong the QTc
interval. It would be
wise to limit the use of
telithromycin in those
patients with ongoing,
or who are at increased
risk for, QTc interval
prolongation, and in
those who are being
treated with other
medications that 
may prolong the QTc
interval. 

Drug interactions
Telithromycin is metabolized by the CYP3A4

isoenzyme and is a strong inhibitor of the same
(see Table 5). Additionally, telithromycin is
thought to interact with the 2D6 and possibly
the 1A2 isoenzymes. The manufacturer of
telithromycin considers concomitant adminis-
tration with cisapride or pimozide a contraindi-
cation due to QTc prolongation. 

Recommendations
Telithromycin shows promise as a new agent for

the empiric treatment of community-acquired respi-
ratory tract infections (RTIs). It has shown signifi-
cant activity against S. pneumoniae and also appears
to be very efficacious against atypical pathogens. In
addition, telithromycin neither selects for resistant
strains nor induces MLSB resistance; it shows excel-
lent concentration within respiratory tissue and the
pharmacokinetics are conducive to once-daily dos-
ing without regard to food.

Though telithromycin is a potentially valuable
therapeutic tool for the treatment of community-
acquired RTIs, it also has shown a greater propen-
sity to cause serious adverse events vs. similar
agents. Until these concerns are better addressed,
telithromycin should probably be used as a 
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Table 5: Drug interactions with telithromycin by isoenzyme

CYP3A4 Inhibitors

Itraconazole ↑ telithromycin Cmax 22% and may ↑ AUC 54%
Ketoconazole ↑ telithromycin Cmax 51% and may ↑ AUC 95%
Grapefruit juice None reported

CYP3A4 Substrates

Cisapride ↑ cisapride 95%.
Simvastatin ↑ simvastatin Cmax fivefold, AUC ninefold, active metabolite Cmax 15-fold, and active metabolite AUC 

12-fold; administration 12 hours apart yields slightly lower increases.
Midazolam IV/PO ↑ midazolam AUC two- and sixfold, respectively.

CYP2D6 Substrates

Paroxetine None reported.
Metoprolol ↑ metoprolol Cmax 38%.

CYP3A4 Inducers

Phenytoin Likely to result in subtherapeutic levels of telithromycin and loss of effect.
Carbamazepine
Phenobarbital

Others

Digoxin ↑ digoxin peak and trough 73% and 21%, respectively.
Theophylline ↑ steady-state Cmax 16% and AUC 17%.
Sotalol ↑ sotalol Cmax and AUC 34% and 20%, respectively.
Warfarin None reported.
Oral Contraceptives ↑ levonorgestrel AUC by 50%; no interference with anti-ovulatory effects.
Ranitidine/antacids None reported.
Rifampin ↓ telithromycin Cmax 79% and AUC 86%.

The following have been associated with a prolonged QTc interval; therefore, coadministration with telithromycin 
is not recommended.

Adenosine Arsenic trioxide Bepridil Chloroquine
Antipsychotics Astemizole Chloral Hydrate Cisapride
Clarithromycin Clindamycin Cotrimoxazole Dolasetron

Class IA and III antiarrythmics



second-line agent in those who are refractory to
treatment, and in those who are intolerant of or
have contraindications to traditional first-line
agents. 
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Pharmacists participate in this continuing education pro-
gram by reading the article, using the provided refer-

ences for further research, and studying the CE questions.
Participants should select what they believe to be the cor-
rect answers. 

Participants must complete a post-test and evaluation
form provided at the end of each semester (June and
December) and return them in the reply envelopes provided.
A certificate of completion requires a passing score of 70%
or higher. When a passing test and evaluation form are
received, a certificate and answer guide will be mailed to the
participant. 

This CE program will improve participants' ability to:
• Compare the clinical efficacy and safety of one thera-

peutic agent over another used in the same setting. 
• Assess clinical trial data and explain how the results

influence formulary decision making. 
• Perform cost-effectiveness analyses. 

9. Telithromycin is indicated for the treatment of which of
the following infections in patients 18 years old and
older?
A. Acute bacterial exacerbation of chronic bronchitis 

(AECB) due to S. pneumoniae, H. influenzae, or 
M. catarrhalis.

B. Acute bacterial sinusitis (ABS) due to S. pneumo-
niae, H. influenzae, M. catarrhalis, or S. aureus.

C. Community-acquired pneumonia (CAP) (of mild-
to-moderate severity) due to S. pneumoniae, 
(including multidrug-resistant isolates [MDRSP]), 
H. influenzae, M. catarrhalis, C. pneumoniae, or 
M. pneumoniae.

D. All of the above

10. Telithromycin offers distinct advantages over standard
agents, in that the pharmacokinetic profile of telithro-
mycin allows for once-daily dosing (compared to two and
three times daily dosing with comparator agents), as well
as a shorter duration of treatment (5 days vs. 7-10 days).
A. True 
B. False 

11.More serious but less frequent side effects of telithro-
mycin therapy include: 
A. abnormal liver function tests. 
B. pseudomembranous colitis. 
C. hepatitis with or without jaundice.
D. visual disturbances.
E. All of the above

12.The manufacturer recommends that during telithromy-
cin all of the following statins be discontinued therapy
except: 
A. atorvastatin. 
B. lovastatin. 
C. pravastatin.
D. simvastatin. 

CE Questions


