
astigmine, at a dose of 3-12 mg per day,
was safe in this population. The panel
voted 7-0 with one abstention that, based
on its results, the study did not need to
be replicated for the FDA to approve the
new indication.

“What convinces me that one study is
enough” is the amount of safety data
available for its use in Alzheimer’s disease
and “robust finding[s] on all secondary
end points” for Parkinson’s dementia,
which were congruous with findings on
the primary end points, said panel mem-
ber Dr. Ralph L. Sacco, professor of neu-
rology and epidemiology at the Neuro-
logical Institute of New York at
Columbia University. 

Novartis markets rivastigmine as Ex-
elon, which was approved in the United
States in 2000 for mild to moderate de-
mentia of the Alzheimer’s type. It was
approved for the Parkinson’s indication
in the European Union earlier this year,
but there are no treat-
ments currently approved
for this indication in the
United States. The FDA
usually follows the rec-
ommendations of its ad-
visory panels.

The EXPRESS study
compared the impact of
rivastigmine with that of
placebo over 24 weeks in
541 patients with mild to
moderate dementia (362
on treatment, 179 on
placebo) with a mean age
of 72 years. They had
been diagnosed with Parkinson’s a mean
of about 9 years earlier, and a mean of
about 7 years had elapsed between their
diagnosis and the appearance of the first
dementia symptoms.

At 24 weeks, changes from baseline in
the primary efficacy outcome end points,
two subscales of the Alzheimer Disease
Assessment Scale (ADAS) that assessed
cognition and overall dementia, signifi-
cantly favored those treated with riv-
astigmine. The secondary outcome mea-
sures of activities of daily living,
executive function, attention, and be-
havior at 24 weeks were also significant-
ly improved among the treated patients.

Among those on rivastigmine, 27%
discontinued treatment, compared with
18% of those in the placebo group; in
both groups, most discontinued because
of an adverse event. During the study
and an extension study that followed pa-
tients for another 48 weeks, the most fre-
quent side effects among treated patients
were cholinergic, including nausea
(29%), vomiting (17%), and worsening
tremor (10%), which in most cases were
mild to moderate and infrequently re-
sulted in discontinuing treatment, ac-
cording to Novartis. 

Speaking on behalf of Novartis at the
meeting, Dr. Clive Ballard, professor of
age-related diseases at the Institute of
Psychiatry, King’s College, London, de-
scribed Parkinson’s dementia as a distinct
dementia syndrome that can be “unam-
biguously diagnosed in routine clinical
practice” by using three principles: The

patient has an established diagnosis of id-
iopathic Parkinson’s disease, develops
dementia at least 1-2 years after the on-
set of PD, and has had other causes of
dementia excluded. Autopsy studies in-
dicate that these criteria accurately di-
agnose 90% of cases, he said, adding that
there is emerging evidence that a cholin-
ergic deficit, shared by PD and
Alzheimer’s, is associated with many of
the key cognitive deficits and neuropsy-
chiatric symptoms and “presents a com-
mon treatment target.”

In a unanimous vote, the panel agreed
that there was a separate form of de-
mentia associated with Parkinson’s that
is distinct from Alzheimer’s disease, and
that there are operational criteria that
could be used for making the diagnosis
clinically. Dr. Russell Katz, director of the
FDA’s division of neurology products,
explained that FDA reviewers had want-
ed to know whether the panel believed

that the average practicing
neurologist could reliably
diagnose dementia in these
patients and distinguish it
from Alzheimer’s demen-
tia using the algorithm de-
scribed by the company.

Panel member Dr. J. Eric
Ahlskog, professor of neu-
rology at the Mayo Clinic,
Rochester, Minn., said that
although clinicians in a
busy clinic may not be
good at sorting out specif-
ic changes such as changes
in executive function, “we

are pretty good as neurologists in saying
yes, this person is demented.” He agreed
that the type of dementia could be as-
certained by the two-step process of de-
termining whether a patient has Parkin-
son’s and whether he or she has
developed dementia after an interval of
time.

Panel member Dr. Irene Litvan, di-
rector of the movement disorders pro-
gram at the University of Louisville
(Kentucky), said she agreed that Parkin-
son’s disease dementia is “a clear neuro-
logical entity.” While criteria for making
the clinical diagnosis of dementia asso-
ciated with Parkinson’s are needed, Dr.
Litvan, who is Raymond Lee Lebby pro-
fessor of Parkinson’s disease research at
the university, said that for now, she “be-
lieve[s] that a neurologist will be able to
apply the simple criteria and make a di-
agnosis of Parkinson’s disease dementia
and be able to treat it.” She emphasized
the importance of ruling out other treat-
able causes of dementia.

Speaking during the open public ses-
sion of the meeting, Dr. Peter Lurie, of
Public Citizen’s Health Research Group,
a health advocacy group, said that the or-
ganization opposed approval of the new
indication because it did not meet the
minimum criteria for approval; the crite-
ria include the disease being clearly de-
fined and distinct clinically, and the un-
dertaking of a second trial that replicates
the findings for efficacy. The drug has “de-
batable efficacy for a condition that may
not exist as a unique entity,” he said. ■
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FDA Approves Use of MAO

Inhibitor for Parkinson’s
B Y  E L I Z A B E T H  M E C H C AT I E

Senior Writer

The recent approval of an irre-
versible monoamine oxidase in-
hibitor for treating Parkinson’s dis-

ease includes an indication for patients
with early disease as well as for those
with more advanced disease who are al-
ready on levodopa.

The Food and Drug Administration ap-
proved rasagiline for
treating the signs and
symptoms of idio-
pathic Parkinson’s
disease as initial
monotherapy and as
adjunct therapy to
levodopa. Rasagiline,
which will be mar-
keted under the trade
name Azilect by the
Israel-based company Teva Pharmaceuti-
cal Industries Ltd., will be available some-
time in July, according to the company.
The recommended monotherapy dose is
1 mg once daily; for adjunctive therapy, the
recommended starting dose is 0.5 mg once
daily, increasing to 1 mg once daily if the
clinical response is not adequate.

The approval comes with a warning
about the need to restrict dietary tyramine
and amines contained in medications in
order to avoid the risk of a hypertensive
crisis, as well as a precaution about mon-
itoring patients for melanoma.

Rasagiline—a new molecular entity that
was approved in Europe and Israel last
year—inhibits monoamine oxidase type B
(MAO-B). Whether it is selective for and
inhibits only MAO-B and not MAO-A in
humans has not been adequately studied
yet, according to the drug’s label. The la-
bel also states that its precise mechanism
of action is unknown, but is believed to be
“related to inhibition of MAO-B,” which
results in increased extracellular levels of
dopamine in the striatum.

FDA approval was based on three 18- to
26-week, randomized, placebo-controlled
studies. In the monotherapy study of 404
patients with early Parkinson’s disease,
those treated with rasagiline experienced
significantly less worsening in the total
score of the Unified Parkinson’s Disease
Rating Scale (UPDRS) at 6 months, when
compared with those on placebo. The
two other studies assessed the drug in
more than 1,100 patients with more ad-
vanced disease. Study participants had had
Parkinson’s for an average of 9 years, were
on chronic levodopa therapy, and were
having motor fluctuations. Compared
with those on placebo, subjects who re-
ceived rasagiline had significantly less dai-
ly “off ” time when their function and mo-
bility were relatively poor.

Dr. Irene Litvan, the Raymond Lee Leb-
by Professor of Parkinson Disease Re-
search at the University of Louisville (Ky.),
described the approval as “great news” be-
cause the drug can be used both as
monotherapy early in the course of the
disease as well as an adjunct agent later in
the disease’s progression. In addition, the

drug causes few side effects, is taken once
a day, and does not need to be titrated.

Rasagiline is “an important new treat-
ment ... that can not only improve some
of the symptoms of Parkinson’s disease,
but has the potential to slow the progres-
sion of the disease,” she said in an inter-
view. This potential neuroprotective effect
of the drug is the most exciting aspect of
the approval and is what many patients
have been waiting for, she added, noting

that animal and in
vitro data and some
clinical evidence sug-
gest rasagiline has
some neuroprotec-
tive benefits.

Teva is currently
recruiting patients
with early idiopathic
Parkinson’s disease
for a multinational

trial to evaluate the effects of rasagiline on
slowing the progression of the disease. 

Even before approval, the 2006 Ameri-
can Academy of Neurology practice pa-
rameters had assigned the drug the high-
est level of evidence for having a
significant beneficial effect, Dr. Litvan
pointed out.

The FDA and the label warn that rasag-
iline may be associated with hypertensive
crisis if patients consume tyramine-rich
foods and beverages, such as aged cheese,
tap beer, and red wine; dietary supple-
ments; or amines contained in cough and
cold medicines. A table of tyramine-rich
food and beverages to avoid, as well as ac-
ceptable foods containing little or no
tyramine, is included in the product label.

Dr. Litvan said she was surprised about
the recommendation to restrict tyramine
because of the selectivity of the drug.
Rasagiline is more selective than selegiline
(Eldepryl), which inhibits MAO-A in ad-
dition to MAO-B, she noted.

Rasagiline’s label states that the drug’s
selectivity for inhibiting only MAO-B—not
MAO-A—in humans, and a sensitivity to
tyramine during treatment with rasagiline
at any dose have “not been sufficiently
characterized to avoid restriction of di-
etary tyramine and amines contained in
medications.”

Dr. Litvan was not involved in clinical
trials of the drug, and has no ties to the
manufacturer, other than having received
an education grant. Several of her pa-
tients who acquired the drug in Europe or
Israel have done well on it, she said.

The FDA is also recommending that pa-
tients on the drug be checked regularly for
signs of melanoma because people treated
with rasagiline during its development
were diagnosed with melanoma at a rate
greater than that seen in the general pop-
ulation. However, the risk was comparable
to that seen in some epidemiologic studies
of Parkinson’s disease patients; at this point,
whether the greater melanoma rate is a re-
sult of the disease or the drug treatment is
unclear. Teva will evaluate the relative risk
of melanoma in a 6-month postmarketing
study of rasagiline added to standard treat-
ment, in about 5,000 patients. ■

Even before approval, the
American Academy of
Neurology had assigned the
drug the highest level of
evidence for having a
significant beneficial effect.
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