The Use of Monoamine Oxidase Inhibitors in Primary Care
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Although primary care clinicians have developed considerable expertise in managing patients with major
depressive disorder, and a range of treatment strategies is currently available, some patients still fail to reach
remission. Two strategies have fallen out of common use: treating patients with monoamine oxidase inhibi-
tors (MAQIs) and subgrouping patients by diagnosis when selecting antidepressant treatment. Monoamine
oxidase inhibitors became less popular because other treatments were perceived to be safer and easier to
use. However, a newer transdermal formulation of an MAQI that limits the need for the dietary restrictions
of oral MAOIs may make it worthwhile to consider using this class of medication in patients who have failed
several treatment trials. Although adverse events due to patients’ diets are less likely with the transdermal
MAQI, clinicians should still be alert for drug interactions and observe recommended washout periods.
Patients who may benefit from MAOI treatment include those with treatment-resistant depression, atypical
depression, anxiety, or anergic bipolar depression and those who have experienced intolerable metabolic

or sexual side effects with other medications.

The capacity of clinicians to manage major depres-
sive disorder (MDD) in primary care has increased
in recent decades, but some patients still do not experi-
ence adequate symptomatic improvement and remission,
despite the availability of many new treatments. An older
class of antidepressants, the monoamine oxidase inhibitors
(MAOIs), has been largely abandoned because of perceived
safety issues, but a newer formulation may be a useful and
safer option for difficult-to-treat depression.

ANTIDEPRESSANT TREATMENT IN PRIMARY CARE

The treatment of patients with MDD in primary care has
improved over the past 20 years because of the availability
of multiple selective serotonin reuptake inhibitors (SSRIs),
serotonin-norepinephrine reuptake inhibitors (SNRIs),
and other newer antidepressants with good efficacy and
safety profiles. In addition, the increased emphasis on using
evidence-based guidelines, measurement-based care in eval-
uating treatment response and symptomatic improvement,
and collaborative care approaches have helped primary care
physicians better manage patients with depression.

Although improvements in depression treatment have
occurred, a large proportion of patients still have suboptimal
outcomes and many treatment options have considerable
potential for serious adverse side effects. The Sequenced
Treatment Alternatives to Relieve Depression (STAR*D)
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study! found that one-third of participants with MDD did
not reach remission after 1 year and after receiving up to
4 treatment trials.

Some difficult-to-treat groups of patients with depression
include those who have residual symptoms,? chronic depres-
sion,® multiple recurrent episodes,* anxious features,’ or side
effects that limit the use of first-line treatment.>*” Given
the continued presence of patients who do not completely
respond to first-line therapy, it may be of value to revisit
next-step strategies that are used less frequently now than
in the past.

MONOAMINE OXIDASE INHIBITORS

Interest in using medications that inhibit monoamine oxi-
dase (MAO) enzymes and in dividing patients with MDD
into subgroups that might preferentially respond to particular
treatments was high from the 1960s to the early 1990s. One
subgroup, those with atypical depression, was recognized
as responding better to MAOIs than to tricyclic antidepres-
sants (TCAs).® The classification of atypical depression has
been associated with features of nonendogenous depression,
anxiety, panic, reversed vegetative shift, chronic pain, bipolar
disorder, and rejection sensitivity.”

An understanding of atypical depression can help guide
primary care clinicians in recognizing this group of patients
and in monitoring their treatment response. Up to 40% of
patients with dysthymia or MDD have atypical symptoms,
which are usually present during multiple episodes of
depression.'® To meet the criteria for the atypical features
specifier with an MDD diagnosis, the Diagnostic and Statisti-
cal Manual of Mental Disorders, Fourth Edition, Text Revision
(DSM-1V-TR)"! requires mood reactivity (the ability to have
an improved mood resulting from actual or potential positive
events) plus 2 or more atypical features (significant weight
gain or an increase in appetite, hypersomnia, leaden paralysis,
or along-standing pattern of interpersonal rejection sensitiv-
ity). However, these criteria have been criticized. For example,

PSYCHIATRIST.COM 37



(<))
L7
=
S
=
=
(v
-
o
L.

Using MAOIs in Primary Care

= (onsider using MAOIs for patients with atypical
depression or patients with depression who have not
experienced adequate symptomatic improvement with
traditional first-line treatments.

® Consider MAOIs for other patient populations that may
benefit from MAOI treatment, such as those with anxiety
or panic disorders or anergic bipolar depression.

® When prescribing MAOIs, be mindful of drug interactions
with the patient’s current medications, follow the
required washout period, and advise the patient of
dietary restrictions, if necessary.

® When prescribing MAQIs, consider the transdermal
formulation, which mitigates some concerns about
adverse events and dietary restrictions that accompany
oral MAOIs.

evidence supporting the primacy of mood reactivity has not
been found, and rejection sensitivity may be a better primary
symptom.'? Also, leaden paralysis has become an outdated
term, rarely described by patients today. Atypical MDD is
perhaps better conceptualized as sensitivity to rejection
coupled with dysregulated emotional and self-consolatory
responses that manifest as hypersomnia and hyperphagia.'?

Early studies of patients with features of atypical depres-
sion consistently demonstrated superior response to MAOIs
compared with TCAs. For example, a double-blind, random-
ized study by Liebowitz and colleagues'® compared responses
to the MAOI phenelzine, the TCA imipramine, and placebo
in 119 patients with atypical depression. Response rates
at 6 weeks were 71% for phenelzine, 50% for imipramine,
and 28% for placebo. A double-blind crossover study'* also
demonstrated preferential responsiveness to MAOIs in 89
chronically depressed outpatients with mood-reactive atypi-
cal depression. Among 46 subjects who did not respond to
imipramine, 31 completers (67%) responded to phenelzine,
whereas, among 22 patients who did not respond to phen-
elzine, 9 completers (41%) responded to imipramine.

The number of prescriptions of MAOIs declined in the
1990s because newly introduced SSRIs came to be regarded
as useful for all patient groups and as having better safety
and tolerability profiles.” Monoamine oxidase inhibitors
were seen as difficult to manage and dangerous because of
their potential for serious adverse events, such as hyperten-
sive crisis (caused by either food or drug interactions) and
serotonin syndrome (caused by drug interactions with other
serotonergic agents).

In the 2000s, however, a considerable side effect burden
became apparent for the newer antidepressants (such as sexual
dysfunction and weight gain), which are the recommended
first-line treatment for depression, as well as for the atypical
antipsychotics (like weight gain and metabolic syndrome),
which are used as second- and third-line combination
pharmacotherapies for depression.!> Meanwhile, a safer
MAOI became available in the form of a transdermal
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patch. As many primary care physicians are now skilled in
managing MDD with second- and third-line medications
(including atypical antipsychotics), a re-examination of the
use of MAOIs in primary care is warranted. To use MAOIs in
this setting, clinicians need an understanding of the mecha-
nism of action, common side effects, and treatment options
available within this class of medication.

Mechanism of Action of MAOIs

The MAOISs inhibit the mitochondrial enzyme MAO,
which is found in the brain, gut, liver, and other tissues.'®
Monoamine oxidase converts biogenic amines to aldehydes
and corresponding acids, some of which are changed into
alcohols for elimination. In neurons, MAO normally oxida-
tively deaminates and inactivates excess neurotransmitters
including serotonin, norepinephrine, and dopamine. The
inhibition of this conversion increases these neurotransmit-
ters in the brain and other tissues.

Two isomers of MAO with different inhibitor sensitivities
and substrate affinities have been identified: MAO-A and
MAO-B.'® Monoamine oxidase-A is located in areas of the
brain with a high density of catecholaminergic neurons and
the enzyme dopamine 3-hydroxylase, which converts dopa-
mine to norepinephrine. Additionally, 80% of MAO in the
intestine is MAO-A,!” which metabolizes dietary tyramine
and restricts its uptake into the systemic circulation.'® Mono-
amine oxidase-B occurs in the basal ganglia of the brain,
platelets, and other tissues.'®

Serotonin, norepinephrine, and dopamine, neurotrans-
mitters considered to be active in mood regulation and, thus,
implicated in major depression, are affected by MAO-A.
Therefore, inhibiting MAO-A is thought to induce antide-
pressant effects.!® For more information on the mechanism
of action of MAOIs at the neurotransmitter level, read the
article in this supplement by Chad M. VanDenBerg, MD,
“The Transdermal Delivery System of Monoamine Oxidase
Inhibitors.”"?

Monoamine oxidase inhibitors are either selective for
MAO-A or MAO-B or are nonselective (Table 1). For MAOIs
to be effective for depression, MAO-A inhibition needs to
take place.!® At a high dosage (30-60 mg/d), oral selegi-
line loses its MAO-B selectivity and becomes nonselective,
thereby exhibiting antidepressant effects.

The MAOQIs are either reversible or irreversible (see Table
1). In the United States, the currently available MAOIs bind
to MAO irreversibly, which permanently deactivates MAO,
and the enzyme must be regenerated by the body so that it
can function again.'® Seven to 10 days are required for new
MAO enzymes to be generated.

MAOI Adverse Effects

Side effects most commonly reported for oral MAOIs
include insomnia, sedation, orthostatic hypotension, dizzi-
ness, and nausea.!” Over the longer term, weight gain, edema,
muscle pain, myoclonus, paresthesias, and sexual dysfunction
have been reported. The literature is lacking about whether
weight gain and sexual dysfunction occur to the same extent
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Table 1. MAOI Selectivity and Reversibility

Selectivity Reversibility
Selective Nonselective Reversible Irreversible
MAO-A Isocarboxazid Moclobemide® Clorgiline®
Clorgiline* Phenelzine Isocarboxazid
Moclobemide®  Selegiline Phenelzine
MAO-B (at high doses) Selegiline
Selegiline Tranylcypromine Tranylcypromine
(at low doses)

2Not available in the United States.
Abbreviations: MAO = monoamine oxidase, MAOI=MAO inhibitor.

Table 2. Medications That Can Cause Hypertensive Crisis and
Serotonin Syndrome When Co-Administered With MAOIs and
Conditions Contraindicating MAOI Treatment®

Medications That Can Cause Hypertensive Crisis With MAOIs

Amphetamines
Antihypertensive agents
Antiparkinsonism agents
Antitussive agents®
Dopamine

Epinephrine

Narcotic analgesics
Norepinephrine
Phenylalanine
Stimulants

Tyrosine

Tryptophan
Vasoconstrictors®
Medications That Can Cause Serotonin Syndrome With MAOIs

Amphetamines

Anti-obesity drugs (with serotonergic action)
Bupropion

Other MAOIs

Narcotic and opioid analgesics
Serotonin-norepinephrine reuptake inhibitors (SNRIs)
Selective serotonin reuptake inhibitors (SSRIs)
Tetracyclic antidepressants (TeCAs)

Tricyclic antidepressants (TCAs)

Conditions Contraindicating MAOI Treatment

Hypersensitivity to MAOIs
Cerebrovascular disorders
Pheochromocytoma

Liver disease

Renal impairment

2Based on the manufacturers’ package inserts.?!~%°

Found in cold and cough medications.
‘Found in cold and hay fever medications and weight-reducing products.
Abbreviation: MAOI = monoamine oxidase inhibitor.

with oral MAOIs as with SSRIs, although reversible MAOIs
appear to cause less weight gain than irreversible ones.
More rarely, hepatotoxicity has occurred with MAOI
treatment. Other rare side effects that are of particular con-
cern are hypertensive crisis and serotonin syndrome.
Hypertensive crisis. Dietary tyramine is metabolized in the
intestine by MAO-A, which restricts the uptake of tyramine
into the circulatory system. Inhibition of MAO-A reduces
this protective effect and allows large amounts of tyramine
into the bloodstream, which triggers the release of norepi-
nephrine from sympathetic nerve synapses. This results in
a rapid rise in blood pressure, possibly causing headaches,
tachycardia, nausea, hypertension, cardiac arrhythmias, and
stroke, perhaps even resulting in death.'®?° In patients taking
an oral MAOI or a transdermal MAOI at dosages greater
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than 6 mg/24 hours, dietary restrictions are necessary to
avoid this so-called “cheese effect”!”1%2% These restrictions
require eliminating tyramine-rich foods such as aged cheese,
banana peels, broad bean pods, tap and nonpasteurized beers,
Marmite, sauerkraut, soy products, tofu, and dried, aged,
smoked, spoiled, or improperly stored meat, poultry, or fish.?
Dietary modifications are not needed with low doses of a
transdermal MAOI or with selective MAO-B inhibitors.

In addition to tyramine-related hypertensive crisis with
MAOIs, this condition can also be associated with drug
interactions. When prescribing MAOIs, physicians should
always be careful to avoid the concurrent use of drugs that
can increase the risk of hypertensive crisis, such as agents
containing vasoconstrictors (Table 2).21-2

Serotonin syndrome. Another rare but serious adverse
effect, serotonin syndrome, has been reported as a result
of the interaction between MAOIs and other serotonergic
agents, such as SSRIs, SNRIs, and TCAs (see Table 2).21-%
The syndrome is caused by excess serotonergic activity in
the central nervous system and results in abdominal pain,
diarrhea, flushing, sweating, hyperthermia, rigidity, lethargy,
mental status changes, tremor and myoclonus, rhabdomyoly-
sis, renal failure, cardiovascular shock, and possibly death.'®
While the risk of hypertensive crisis is specific to the MAOI
class of antidepressants, serotonin syndrome can occur with
any serotonin-active antidepressants.

Washout periods. When using MAOIs, a washout period
of about 2 weeks is required before switching to or from con-
traindicated medications.!> A washout period of 5 weeks is
required when switching from fluoxetine, which has a long
half-life. Longer washout periods are also required for patients
with liver impairment.

TRANSDERMAL MAOI

A transdermal formulation of the MAOI selegiline, the
selegiline transdermal system (STS), was developed to pro-
vide a treatment option that mitigates some concerns about
adverse events and dietary restrictions that accompany oral
MAQOI treatment while maintaining the established efficacy
of MAOIs. The patches are available in 6-, 9-, and 12-mg
dosages.

Drug delivery via an adhesive skin patch allows the MAOI
to be directly absorbed into the systemic bloodstream, thereby
minimizing the exposure of the gastrointestinal tract (where
MAO-A metabolizes dietary tyramine) to the drug.?® The
patch, which is changed every 24 hours, lessens the concen-
tration in the portal circulation, and consequently the need
for diet restrictions, and mitigates the risk of hypertensive
crisis.

Additionally, transdermal delivery lowers the dosage
required to produce an antidepressant effect because of its
greater bioavailability: oral selegiline bioavailability is 4%
while STS bioavailability is 74%.?” Bypassing the gut and
first-pass metabolism also provides a marked reduction in
absorption peaks and valleys for the transdermal formulation
versus the oral formulation of selegiline.
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Figure 1. Mean Change From Baseline in MADRS and HDRS g
Scores for Patients Treated With Transdermal Selegiline
Versus Placebo
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Abbreviations: HDRS,g=28-item Hamilton Depression Rating
Scale, MADRS = Montgomery-Asberg Depression Rating Scale,
STS =selegiline transdermal system.

Efficacy, Safety, and Tolerability of STS

The efficacy, safety, and side effect profile of STS have been
reported in several randomized controlled trials?’~2° and in
one long-term study.*® In the first large-scale study?® of STS
for major depression, 177 adults were randomly assigned
to treatment with STS at 6 mg/24 hours or to placebo for 6
weeks. Subjects were required to follow a tyramine-restricted
diet and avoid sympathomimetic agents. As early as week
1, a robust treatment response emerged with STS, which
was maintained throughout the study. Using the Hamilton
Depression Rating Scale (HDRS) and the Montgomery-
Asberg Depression Rating Scale (MADRS) as endpoint
measures, STS demonstrated significantly superior efficacy
compared with placebo (Figure 1)?%: 46% greater improve-
ment on the HDRS; (P=.01), 52% on the HDRS,¢ (P=.004),
and 79% on the MADRS (P=.005). No clinically meaning-
ful orthostatic changes were observed, and no hypertensive
episodes were reported. Application-site reactions (itching,
redness, or irritation) were the most commonly reported
adverse effect (36% STS vs 17% placebo, P=.006).

An 8-week randomized controlled study?” examined 289
outpatients taking STS at 6 mg/24 hours or placebo; dietary
restrictions were not required, but contraindicated treat-
ments were not allowed. At endpoint, significantly more
subjects had responded to STS than to placebo (P=.031).
Additionally, significant differences favoring STS were seen
in MADRS scores (P=.001) and HDRS,g scores (P=.039;
see Figure 1), but not in HDRS,; scores.?” Regarding adverse
events, no clinically meaningful blood pressure changes
occurred and no differences in sexual symptoms were noted
between the 2 groups at week 8. However, application-site
reactions were observed more frequently in the STS group
than in the placebo group (31.5% vs 15.1%, P=001).

Another 8-week randomized controlled study® assessed
the safety and benefit of the selegiline patch in flexible doses
ranging from 6 mg/24 hours to 12 mg/24 hours. The 265
subjects with MDD were not advised to follow a tyramine-
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restricted diet. More patients responded to STS (40%) than
to placebo (30%), and the STS group had significantly greater
improvement in HDRS,g scores (P=.03) and MADRS scores
(P=.02) compared with the placebo group (see Figure 1).%
Greater improvement in HDRS,, scores favored the STS
group, but was not significant. Hypertensive crisis did not
occur with any of the dosages, and the most commonly
reported side effects were application-site reaction and
insomnia. Sexual dysfunction was low and comparable for
both groups.

In a maintenance study,®® 322 patients who responded
to the STS patch at 6 mg/24 hours over 10 weeks were ran-
domized to continue STS or switch to placebo; no dietary
restrictions were required. During the 52-week follow-up,
significantly fewer participants in the STS continuation group
relapsed versus the placebo switch group (16.8% vs 30.7%,
respectively; P=.0025). No hypertensive crises occurred, and
the only common adverse event that did not have comparable
occurrence rates to placebo was application-site reaction.

Of particular note in these studies is the lack of occur-
rences of hypertensive crisis with the selegiline patch,
regardless of whether diets were restricted or not. Dietary
restrictions are not required for patients who are prescribed
the lowest dosage (6 mg/24 h), but because the total number
of patients in these studies was small, the US Food and Drug
Administration (FDA) still requires dietary restrictions at
higher dosages.*

PATIENTS FOR WHOM MAOIs
COULD BE CONSIDERED

Primary care physicians who have developed expertise
in measurement-based care for depression beyond first-line
therapy may need to reconsider MAOIs, particularly STS, as
a potential treatment option. Patient populations who may
benefit from MAOI treatment include those with atypical
depression, those who have not adequately responded to
first-line treatments, those with other psychiatric conditions,
or those who have experienced intolerable side effects with
other antidepressants.

Evidence-based treatment guidelines, such as the
American Psychiatric Association (APA) practice guide-
lines'® and the British Association for Psychopharmacology
guidelines,’! acknowledge the effectiveness of MAOIs for
atypical depression as well as treatment-resistant depression.
For recommendations using MAOIs as given in treatment
guidelines, read the article in this supplement by Michael E.
Thase, MD, “The Role of Monoamine Oxidase Inhibitors in
Depression Treatment Guidelines.”*

Besides efficacy in atypical depression and treatment-
resistant depression,® MAOIs may be useful for patients with
other psychiatric disorders, as well. For example, MAOIs have
been shown to be effective for anxiety disorders, including
panic disorder (with and without agoraphobia) and social
anxiety.’* Patients with bipolar depression may also pref-
erentially respond to MAOIs, particularly TCA-resistant
patients or those with anergic bipolar disorder.>>-%”
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Because MAOIs can be effective for patient subpopu-
lations, patients with treatment-resistant depression should
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