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Selective monoamine oxidase (MAO)-B
inhibitors are useful treatments for
Parkinson’s disease (PD). Selegiline and
rasagiline are approved as adjuncts to
levodopa/carbidopa therapy for patients
with PD who exhibit motor fluctua-
tions. Rasagiline is also approved for
use as initial monotherapy. Selegiline is
available as capsules and orally disin-
tegrating tablets (ODT), and rasagiline
is available in tablet form. Pharmacists
and their patients should be aware of
potential dietary concerns and interac-
tions between MAO-B inhibitors and
other medications.

Avoiding Hypertensive Crisis
MAO is one of the main enzymes
responsible for catabolism of dopamine
and other amines. There are two types of
MAO, type A and type B. Each has dif-
ferent substrates: MAO-A metabolizes
noradrenaline, serotonin, and tyramine
while MAO-B metabolizes dopamine
and [-phenylethylamine. Inhibition of
MAO-A can cause a potentially fatal
hypertensive crisis. This so-called
“cheese reaction” is caused by inad-
equate metabolism of large amounts
of foods containing exogenous amines,
notably tyramine, when MAO-A is
inhibited in the gastrointestinal tract.
Because MAO-B inhibitors are primar-
ily active in the brain, they increase the
available pool of dopamine with less
risk of the cheese reaction.

Selegiline may be taken without dietary
restrictions at the recommended daily
doses (10 mg for the capsules or 2.5
mg for the ODT formulation). However,
tyramine restrictions are needed at high-
er doses due to loss of selectivity for
MAO-B. A few cases of hypertensive
crisis have been reported with selegiline
even at recommended doses.
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The rasagiline prescribing information
states that its selectivity has not been
adequately established and therefore
contains a warning that dietary tyramine
be restricted (see Table) at any dose.
However, clinical and laboratory studies
have shown that rasagiline selectively
inhibits MAO-B, and the three regis-
tration trials of rasagiline imposed no
dietary restrictions on participants and
reported no hypertensive reactions. In
addition, two tyramine challenge stud-
ies showed “no statistically significant
interactions between rasagiline [0.5 to
2 mg/d] and high doses of oral tyramine
[50 to 75 mg].”

Hypertensive crisis may also result when
rasagiline is combined with sympatho-
mimetic amines, including amphet-
amines and vasoconstrictor-containing
cold medications and weight-loss prod-
ucts (e.g., pseudoephedrine, phenyleph-
rine, phenylpropanolamine, ephedrine).
Participants in the clinical trials for
rasagiline were not allowed to take sym-
pathomimetic medications.

Pharmacists should advise patients tak-
ing MAO-B inhibitors to be alert to
symptoms of hypertensive reactions,
which require immediate attention.
Possible symptoms include severe head-
ache, tachycardia, fever, disorientation,
sweating, mydriasis, blurred vision,
visual disturbances, difficulty think-
ing, stupor, coma, seizures, chest pain,
unexplained nausea or vomiting, and
symptoms of stroke.

Drug-Drug Interactions

Adjunctive therapy with selegiline
or rasagiline may increase levodopa-
associated side effects, which can be
addressed by reducing the doses of
levodopa/carbidopa.

Table. Dietary Choices With MAO Inhibitors

Reactions have been reported among
patients who combined selegiline with

tricyclic antidepressants, serotonin
reuptake inhibitors, and serotonin-
norepinephrine reuptake inhibitors.

Although these antidepressants are
not absolutely contraindicated, the
prescribing information for both sele-
giline and rasagiline suggest that it
is prudent to avoid these combina-
tions. Patients should wait at least 14
days after discontinuing selegiline or
rasagiline before starting most antide-
pressants, and at least 5 weeks before
starting fluoxetine. Rasagiline clinical
trials allowed use of amitriptyline <50
mg/d, trazodone <100 mg/d, citalopram
<20 mg/d, sertraline <100 mg/d, and
paroxetine <30 mg/d, but prohibited
fluoxetine or fluvoxamine. No interac-
tions were observed, but the number of
patients using these agents was insuf-
ficient to determine safety.

MAO-B inhibitors are contraindicated
with meperidine and other opioid anal-
gesics and with the antitussive agent
dextromethorphan. Additional con-
traindications to rasagiline include St.
John’s wort and the tricyclic muscle
relaxant cyclobenzaprine. Concomitant
use of CYP1A2 inhibitors (e.g., cip-
rofloxacin) may increase rasagiline’s
plasma concentrations.

The Bottom Line

Most patients with PD can safely use
MAO-B inhibitors. Pharmacists should
be alert to possible drug interactions.
It is a good idea to make patients
aware of the tyramine content of foods
and amine-containing over-the-counter
products. Patients should be alerted to
contact their physician immediately if
they experience symptoms of hyperten-
sive crisis.

Type of Food or Beverage

AVOID These Tyramine-Rich Foods and Beverages

Meat, poultry, and fish

« Pickled herring

« Air-dried, aged, and fermented meats, sausages, and salami (including hard
salami and mortadella)

« Any spoiled or improperly stored meat, poultry, and fish (e.g., foods that have
undergone changes in coloration or odor or become moldy)
« Spoiled or improperly stored animal livers

Vegetables/

miscellaneous « Sauerkraut

« Broad bean pods (fava bean pods)

« Most soybean products (including soy sauce and tofu)

Dairy « Aged cheeses, such as cheddar, English Stilton, Swiss, and blue cheese

Beverages

« All varieties of tap beer and beer that has not been pasteurized so as to allow fo
ongoing fermentation

Source: Teva Neuroscience Web site. Azilect (rasagiline tablets) FAQs.
Available at: http://www.azilect.com/Faq/#answer5. Accessed April 15, 2008.
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A group of medications called “mono-
amine oxidase (MAO) inhibitors” is
useful for treating Parkinson’s dis-
ease (PD). These medications include
rasagiline (brand name Azilect) and
selegiline (brand names Zelapar and
Eldepryl). MAO is a protein that helps
break down a chemical called dopa-
mine in the brain. In healthy people,
this helps keep dopamine at a normal
level. However, people with PD have
a shortage of dopamine. MAO inhibi-
tors stop MAO from breaking down
dopamine, leaving more dopamine in
the brain. Rasagiline is approved as
initial treatment of early PD. Rasagiline
or selegiline may be added to another
commonly used drug called levodopa if
levodopa’s benefits begin to lessen.

Avoiding the “Cheese Reaction”
The first MAO inhibitors, used to treat
depression, were not safe unless patients
strictly limited certain foods and medi-
cations. These products blocked two
types of MAO, known as MAO-A and
MAO-B. MAO-A breaks down a sub-
stance called tyramine, which is found
in certain foods. Patients taking medi-
cations that block MAO-A who did not
avoid these foods sometimes developed
potentially fatal increases in blood pres-
sure. This came to be known as the
“cheese reaction” because aged cheeses
contain a lot of tyramine.

Newer MAO inhibitors in doses used
to treat PD block only MAO-B and are
less likely to cause this reaction. To
avoid a potential problem, patients who
take rasagiline are advised not to con-
sume tyramine-rich foods or beverages
(see Table for a list). However, patients
taking rasagiline in clinical studies did
not restrict their diets and no cheese
reactions occurred. Speak with your
pharmacist or doctor about whether to
change your diet.

Certain medications, when taken with
rasagiline, may also cause the cheese
reaction. Patients taking rasagiline are
advised not to take cold remedies or
weight-loss products containing pseu-
doephedrine, phenylephrine, phenyl-
propanolamine, or ephedrine. Ask your
pharmacist which products to avoid.

Patients taking selegiline may not need
to restrict diet or over-the-counter medi-
cations unless they are prescribed higher
than usual doses. There have been rare
cases of patients developing excessive
high blood pressure even at usual doses,
so care should still be exercised.

Signs of excessive high blood pressure
include severe headache, blurred vision,
difficulty thinking, seizures, chest pain,
unexplained nausea or vomiting, or
signs or symptoms of a stroke. Seek
immediate medical attention if these or
other unusual symptoms develop.

Table. Dietary Choices With MAO Inhibitors

Drug-Drug Interactions

When used with levodopa, selegiline or
rasagiline may increase levodopa side
effects. Your doctor may need to lower
your dose of levodopa if this happens.

Selegiline and rasagiline may cause
a reaction if used with most antide-
pressants. You should consult your
pharmacist or doctor about the use of
antidepressants with these medicines.

MAO-B inhibitors should not be
taken with the cough suppressant dex-
tromethorphan or with narcotic pain-
killers such as meperidine. Rasagiline
also should not be taken with St. John’s
wort or the muscle relaxant cycloben-
zaprine. Certain other drugs such as the
antibiotic ciprofloxacin may increase
the level of rasagiline in your blood-
stream.

Remember

Rasagiline or selegiline can be safe and
effective treatment for PD, but they
should be used as directed. Ask your
pharmacist or doctor for more informa-
tion about foods and medications that
you should be aware of or avoid when
taking MAO-B inhibitors. Be sure to
let your pharmacist and doctor know
about all medications you are taking
before starting an MAO inhibitor.

Type of Food or Beverage

AVOID These Tyramine-Rich Foods and Beverages

CHOOSE a Food That Contains Little or No Tyramine

Meat, poultry, and fish

« Pickled herring

« Air-dried, aged, and fermented meats, sausages,
and salami (including hard salamiand mortadella)

« Any spoiled or improperly stored meat, poultry,
and fish (for example, foods that have undergone
changes in coloration or odor or become moldy)

« Spoiled or improperly stored animal livers

sliced ham)

« Fresh meat, poultry, and fish
« Fresh processed meats (for example, lunch
meats, hot dogs, breakfast sausage, and cooked

Velveeta and Cheez Whiz)
« Cream cheese
+ Mozzarella
« Ricotta cheese
« Cottage cheese
- Yogurt

Vegetables/miscellaneous | - Broad bean pods (fava bean pods) « All other vegetables Photocopy
« Sauerkraut « Soy milk .
« Most soybean products (including soy sauce « Commercial chain-restaurant pizzas prepared with this page
and tofu) cheeses low in tyramine and give It to
appropriate
Dairy « Aged cheeses, such as cheddar, English Stilton, « Processed cheese (for example, American cheese .
Swiss, and blue cheese slices and the brand-name cheese products Patlents-

Beverages

fermentation

« All varieties of tap beer and beer that has not
been pasteurized so as to allow for ongoing

« Bottled and canned beer

Source: Teva Neuroscience Web site. Azilect (rasagiline tablets) FAQs. Available at: http://www.azilect.com/Faq/#answer5. Accessed April 15, 2008.
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