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distinct chemical classes, each with their own specificity for neurochemical transmitters, receptors,

@ CSe past decade has witnessed the introduction of a diverse group of antidepressantsfrom avariety
an hrome P450 isozymes. This review focuses on nefazodone, a distinct antidepressant with

effic the treatment of depression with depression-related anxiety symptoms, an established
tolerabi file, and a multimodal mechanism of action. Relevant pharmacologic and pharmaco-

and long-ter

e summarized that support nefazodone as an attractive choice for both the short-
n@ent of depression. (J Clin Psychiatry 2002;63[suppl 1]:10-17)

I\/I onoamine oxidase inhibitors and tricy-
clic antidepressants (TCASs) werethe pritary an-
tidepressants used in clinical practice untih m m for

development of drugsto treat affective dise

selective serotonin (5-HT) reuptake inhibitors (
the late 1980s stimulated subsequent development o

array of compounds with diverse structural, biochemicaj,OJ/

and clinical characteristics (Table 1). The spectrum of
therapeutic activity of the more recently developed drugs
continues to be explored with clinical trials in subpopula-
tions of depressed and anxious patients.

While all available antidepressants have been proved
effective for short-term (6-week) treatment of recurrent
major depression, their utility for relapse prevention in
continuation and maintenance therapy and their efficacy in
chronic forms of unipolar major depression are less well
known.®*° Although evidence is accumulating, few clini-
cal trials have extended evaluation for aslong as 3 years of
maintenance therapy, and only 1 small trial (imipramine
vs. placebo) has continued for 5 years.'* Nonetheless, a
unanimity of opinion holds that most patients who have
experienced multiple episodes of recurrent major depres-
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sion should receive long-term or indefinite maintenance
pharmacotherapy.™ Thus, selection of the most appropri-
ate antidepressant for a specific patient becomes critical
for the management and prevention of recurrent major de-
pression. The purpose of this review is to evaluate and
. compare the pharmacodynamic properties of nefazodone

it/ ~with those of other commonly used antidepressants and to

marize its pharmacologic and pharmacokinetic char-

%cs
(). PHARMACOLOGIC PROFILE
\&‘ OMMON ANTIDEPRESSANTS

Mos'toé;’a ts exert their primary action on
monoamin t eptors (see Table 1). Affinity for

ancillary rec Sc berelated to adrug’s adverse
effect profile. The foll iscussion regarding several

widely used antidepr il\ provide perspective on
the place of nefazodone among:therapeutically useful

drugs.

Monoamine Oxidase Inhibitors 4
Tranylcypromine, isocarboxazid, and zine have
al enjoyed widespread use, but the latter he most

fully investigated and clinically used drug. Phenelzine is
considered superior to imipramine for the treatment of
atypical depression.*? Sheehan et al.** documented the use-
fulness of phenelzine in the treatment of panic anxiety.
Phenelzine is further differentiated as one of the first ef-
fective treatments for social phobia.* However, unlike in
the United Kingdom and elsewhere, MAOls have not been
widely used by American family practitioners, mainly be-
cause of the risk of hypertensive crisis, an effect that re-
sults from nonselective inhibition of both MAO-A and
MAO-B subtypes.
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Table 1. Salient Characteristics of Selected Currently Available An

tidepressants®

Drug/Drug Class

Characteristics

Monoamine oxidase inhibitors (MAOISs) Nonselective
(eg, phenelzine, tranylcypromine)
treatment-r

Tricyclic antidepressants (TCAS)

(eg, amitriptyline, imipramine)

inhibition of MAO-A and MAO-B prevent catabolism of 5-HT and NE.

Effective in depression, panic disorder, social anxiety. Relegated to

esistant patients

Inhibit presynaptic uptake of 5-HT and NE; affinity for postsynaptic Hy, a,,
and muscarinic receptors. Lethal in overdose, poor patient tolerability,

and narrow spectrum of antianxiety activity

Bupropion
and sexual
with seizur

Selective serotenin reuptake inhibitors (SSRIs)

(eg, citalo luoxetine, fluvoxamine,
paroxetine, sertrali
Venlafaxine
O high doses
Mirtazapine @
. and weight
Nefazodone /‘

&

Imprecise NE and DA reuptake actions; low risk of sedation, weight gain,

dysfunction are clinical advantages. Contraindicated in patients
e disorder; seizure potential may limit use in some patients

Selective pharmacol ogic effect; effective for depression and multiple anxiety
states. Class-related adverse events include nausea, headache, sexual
dysfunction, and a withdrawal syndrome

Dual 5-HT and NE uptake inhibitor. Rapid titration associated with nausea;

may elevate blood pressure. Effective for depression and

generalized anxiety disorder
Multiple neurotransmitter effects; clinical use limited by drowsiness

gain

Multimodal spectrum of action. Low incidence of sexual dysfunction;
positive benefits on sleep parameters. Effective in short- and long-term treatment
of depression with anxiety

“Data from references 1-5. Abbreviatioﬂ(g- HT=

serotonin, DA = dopamine, H, = histamine type 1, NE = norepinephrine.

<0

Attempts to market specific MA tyRe inhibi
the United States for the treatment of d i
unsuccessful. MAO-A isthe predominant IV@@J‘
sympathetic nervous system; norepinephrin
tially deaminated in the human brain by MAO-A$4°
erential inhibition of MAO-A may be moreimporta@/fhag}
MAO-B inhibition for antidepressant efficacy."” OO

At doses lower than recommended for antiparki nsoni@
effects (i.e., = 10 mg/day), selegiline is selective for the
MAO-B type and thus tends to raise dopamine levels
relative to norepinephrine or 5-HT.* Clorgyline, an inves-
tigational agent, preferentially and irreversibly inhibits
MAO-B. Clorgyline, initially used to differentiate MAO
activity in rat mitochondria into its A and B types,'” was
available for a limited time in government-sponsored in-
vestigational studies.’® Reversible MAOIs (RIMAS) such
as moclobemide have been studied extensively although
none are near introduction for general use.**°

o

Tricyclic Antidepressants

Eight TCAs have been marketed in the United States,
beginning with amitriptyline and imipramine in the 1960s.
The other drugsin this classinclude nortriptyline, desipra-
mine, doxepin, protriptyline, clomipramine, and trimipra-
mine. Widespread familiarity from more than 30 years of
data accumulation and low cost due to generic availability
continue to be the most attractive features of the TCAS,
making them the mainstay of treatment for thousands of
depressed patients. Until only very recently, antidepres-
sants in clinical development were tested against a TCA
prototype.

Unfortunately, TCAs are lethal in accidental or pur-
poseful overdose and can produce serious morbidity in-
cluding generalized seizures and arrhythmias at doses
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only a few times higher than those used therapeutically.
Their toxicity profile includes numerous adverse effects
resulting from relatively high affinity for a-adrenergic,
histaminic, and muscarinic receptors. Although their ef-
. fective commercial life span was extended with a demon-
ration of effectivenessin panic disorder and the approval
clomipramine for treatment of obsessive-compulsive

der, TCAs are rarely drugs of first choice except

or ts who have a history of therapeutic failure to
2) new-generation antidepressants. Attempts to
dgﬁéw with better safety profiles (e.g., the 10-
hydné ite of nortriptyline has much less cholin-
ergic r r ity than its parent compound) were
thwarted by pment of structurally distinct anti-
depressants.

Trazodone

Trazodone was introduced
cologically distinct alternative to T
It is a triazolopyridine derivative w tidepressant and
some anxiolytic and hypnotic activity. Although trazodone
is sometimes referred to as the first 5-HT einhibi-
tor, its activity is partially due to other prop such as
antagonism at 5-HT, receptor subtypes. The <TCA-like
adverse-effect profile of trazodone may be caused by
histamine (H,) receptor blockade and o,-adrenoceptor
blockade that are similar in magnitude to the affinity of
these receptors found with TCAs.? The drug has a rela-
tively benign cardiovascular risk profile compared with
the TCAsand only weak in vitro anticholinergic activity.>*
Trazodone is a soporific compound that iswidely and spe-
cifically used for this effect in combination with SSRIs
(e.g., asingle SSRI dose in the morning and a dose of tra-
zodone in the evening). The reputation of trazodone for

emically and pharma-
inthe early 1980s.
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causing priapism, a urologic emergency, has damaged its
popularity in male patients. Indeed, trazodone should be
used carefully in young male patients and also in the
elderly or medically ill patient because of its TCA-like
antihistaminic effects (e.g., sedation, weight gain) and its
propensity to cause orthostatic hypotension.

Bupropion
Bupropion, an aminoketone, was introduced in the

United St in 1988. Its mechanism of action was not
promoted irect effect of reuptake inhibition of either
5-HT or norepifiephrine, as the drug had apparently

greater dopami tor affinity. Recently, its therapeu-
tic effects have b%)posed to be a result of more in-
direct effects on ndr _‘l@brine:"‘4 In vitro, bupropion is
approximately twice as ¢ in inhibiti ng dopamine re-
uptake compared with its n hrine uptake action. In
vivo, however, bupropion wi iderably more potent
in norepinephrine-mediated anti t modelsthanin
dopamine-mediated models. Bupropi not enhance
serotonergic actions, making a “seroton rome” un-
likely when combining it with other

enhancing drugs. The drug is associ

of cardiovascular events, sexual dysfuncti
sedation, and anticholinergic-like adverse
safety profile has made bupropion attractive in

b
tion with other antidepressants that cause those pr@‘l’em /|

and in patients for whom potentiation of norepi neph@@e

and dopamine actions may be desirable. Although the u@

of 2 antidepressants with complementary mechanisms of
action has become popular recently, there remains adearth
of datato support this practice.

A higher-than-usual risk of seizuresand apoor spectrum
of activity as an anxiolytic have relegated bupropion to
second-line status. In 1 small study, bupropion lacked effi-
cacy as an antipanic compound.? The recent availability of
a sustained-release formation allows twice-daily dosing,
which lowers the risk of seizures,® although this potential
may nonetheless limit its use in some patients. Until re-
cently, bupropion was not thought to inhibit cytochrome
P450 (CYP) enzymes. However, in volunteers, bupropion
increased the plasma concentration of desipramine several-
fold, thus implicating the drug as a potent CYP2D6 in-
hibitor.?* Interaction reports involving patients receiving
CYP2D6 substrates along with bupropion have yet to
appear in the medical literature.

Amoxapine

Amoxapine, a dibenzoxazepine derivative, was one of
thefirst drugsto provide an alternative to the familiar TCA
mechanism of 5-HT and norepinephrine reuptake inhibi-
tion. The compound was initially touted as having a more
rapid onset of clinical antidepressant effect than TCAs (an
effect never substantiated), but more significantly, it pos-
sessed dopamine receptor antagonism, the likely result of
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its major metabolite, 7-hydroxyamoxapine.?? This phar-
macologic effect was similar to that associated with typi-
cal antipsychotics and resulted in extrapyramidal symp-
toms (EPS), tardive dyskinesia, and neuroleptic malignant
syndrome. Still marketed today, amoxapine is not recom-
mended for clinical use because safer and more effective
compounds are available.

Selective Serotonin Reuptake Inhibitors
A major transition in the clinical use of antidepressants
occurred with the introduction of fluvoxamine in Europe
in 1987 and fluoxetine in the United States in 1988.
The 5 SSRIs available in this country (also including ser-
traline, paroxetine, and citalopram) are effective for the
treatment of depression and several anxiety disorders.
Currently, 4 specific anxiety disorders are approved indi-
cations for 1 or more of the SSRIs, and results of clinica
trials support their use in several obsessive-compulsive
disorders.*?® Coincident with the introduction of the first
SSRIs, other compounds that were selective for the uptake
of either 5-HT or norepinephrine were developed (e.g.,
nomifensine, zimelidine), but problems with idiosyncratic
toxicity halted their international development.
Although SSRIs have awider spectrum of clinical ben-
efit than TCAs and MAOQIs, they lack all of the character-
. isticsof anideal antidepressant.® These deficits, especially
he inability in randomized controlled trials to show con-
ently higher rates of efficacy in depressed patients of

than 60% to 70%, have stimulated the development
fd in different pharmacologic classes.
%d effects of the SSRIs are related to their selec-

tiveBH take inhibition. Multiple organ systems are
affectedi the gastrointestinal (nausea, vomiting),
centraI'Qeg’a u ivation, nervousness), and urogenital
(sexual dys’f%%} stems. It has been appreciated that
some differences’exi ng the SSRIs in the incidence
of specific adverse events’“In a prospective multicenter
study of 693 patients taki

s, more than half of the
patients reported sexual diffictltyfan the Sexual Dysfunc-

tion Questionnaire.®® Fluoxetin not appear to im-
prove sleep characteristics in depr patients, and it

may worsen sleep electroencephalograph (EEG) param-

eters.®* As the SSRIs continue to be ext ;’7Iy studied,
their liabilities are becoming more apparent; @I uding a
recently described drug discontinuation syndrome.®

Venlafaxine

Venlafaxine was introduced in the United States
in 1994. This drug and its major active metabolite, O-
desmethyl venlafaxine, are potent inhibitors of the synap-
tosomal uptake of both 5-HT and norepinephrine. At low
doses, venlafaxine displays SSRI-like effects on 5-HT, but
as the dose is increased, reuptake inhibition of norepi-
nephrine increases.® Inhibition of 5-HT uptake by venla-
faxine is approximately 3-fold higher than that of norepi-
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nephrine uptake.! Venlafaxine is a racemic mixture; the
R-enantiomer is more potent than the S-enantiomer for
both of its major pharmacologic effects. The actions of
venlafaxine are fairly specific, as neither the parent drug
nor its metabolite has appreciable activity at muscarinic,
histaminic, or a,- or a,-adrenergic receptor sites. None-
theless, like other antidepressants that lack appreciable
muscarinic binding in vitro (trazodone, most SSRIs), ven-
lafaxine may produce some anticholinergic-like effects
such as se dysfunction and adverse effects on key
sleep pol ographic measurements.®***3 Treatment
with venlafaxirE\the upper range of usual daily doses
can result in i blood pressure. This drug also
causes nausea on i ion of treatment.

Venlafaxine is for the treatment of major
depression with melancalva® Its recent approval for

the treatment of generaliz ety disorder widens its
clinical utility. Although its ion half-life is fairly
rapid (mean = 5 hours), anew sustai release formation
allows once-daily dosing, whichr verse-effect

burden. O )

Mirtazapine /)@ @
Marketed in the United States in 1996/Unirt i

the 6-aza-analogue of mianserin.® Mirtazapinei

mic mixture with a unique pharmacologic profi
apine differs from mianserin in that it does not inhi

5-HT, antagonist.*® Mirtazapine is a selective antag
at a,-adrenergic autoreceptors and heteroreceptors in the
locus ceruleus.®** Blockade of these presynaptic o, re-
ceptors increases norepinephrine activity; as a conse-
guence, increased firing of serotonergic neurons occursin
the raphe.*® Mirtazapine also directly antagonizes 5-HT,
and 5-HT, receptors.®

Mirtazapine is an effective antidepressant but causes
drowsiness, some patients experience excessive seda-
tion.* Although it has a relatively benign drug interaction
profile, the drug has not been used extensively in this
country, possibly because its clinical database (especially
for treating anxiety disorders) is much smaller than those
of alternative antidepressants.

Reboxetine

Reboxetine is a selective norepinephrine reuptake in-
hibitor marketed in several European countries; it is
expected to gain approval for the United States market in
the future. It weakly inhibits 5-HT uptake and does not
inhibit dopamine uptake. Reboxetine is slightly |ess potent
than desipramine and nortriptyline in terms of selective
blockade of norepinephrine uptake.** The drug is activein
classical models of depression, and clinical studies have
supported its efficacy. Determining what advantages
reboxetine may have compared with other antidepressants
requires more extensive clinical trial testing. In trials con-
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epinephrine uptake and it is about 20 times weaker %
onisk/_.
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ducted to date, the most frequently reported adverse
events include dry mouth, constipation, increased sweat-
ing, insomnia, and urinary hesitancy and retention.** Drug
interactions have not been reported.

FOCUS ON NEFAZODONE

In 1994, nefazodone was approved in the United States
for treatment of depression. In pivotal trials, nefazodone
demonstrated antidepressant efficacy similar to that of
imipramine, but it improved depression-related anxiety
symptoms significantly earlier and was better tolerated
than its comparators. Other favorable characteristics of
nefazodone included a low incidence of sexual dysfunc-
tion and treatment-emergent agitation. Additional studies
conducted subsequent to marketing have further eluci-
dated its pharmacodynamic effects and spectrum of clini-
cal activity.

Neurochemical Actions

The pharmacologic actions of nefazodone within the
serotonergic system are complex. Like the SSRIs, nefazo-
done blocks the presynaptic uptake of 5-HT. Nefazodone
also blocks norepinephrine uptake. Its predominant
pharmacologic effect, however, is blockade of the 5-HT,

. postsynaptic receptor. This action probably contributes

to antidepressant activity as well as leads to minimal

ment-emergent sexual dysfunction and sleep dis-

Thus, nefazodone has a multimodal mechanism

f . Nefazodone has minimal anticholinergic,
| inic, and antiadrenergic activity.

'l@a ressant mechanism of nefazodone most

likel a{aoth its presynaptic and postsynaptic ac-
tions. ,itinhibits 5-HT reuptake, which in-
creases 5- inthe synapse, prevents 5-HT me-

tabolism, and [tsy increased availability of 5-HT
to interact with 5-HT ors. These receptors may be

related to mood and anxiet stasis. Nefazodone also
presynaptically inhibits norep@(i ne uptake. Postsynap-
tically, nefazodone blocks 5-HT, tors. Recent find-
ings show a decrease in 5-HT, rec%m depressed pa-
tients.* Effective antidepressants andel

therapy further down-regulate these r
crease in baseline 5-HT, receptor numbers
secondary compensatory response of the brain te the state
of depression.*

Thefunctiona interrelationship between the 5-HT, post-
synaptic receptor and the 5-HT,, receptor may be useful
to exploit when developing drugs to treat both depression
and depression-rel ated anxiety symptoms. Blockade of the
5-HT, receptor by nefazodone ultimately results in facili-
tation of 5-HT,,-receptor—mediated neurotransmission,
which may be beneficial in the reduction of both depres-

sion and depression-rel ated anxiety symptoms.® In support
of thishypothesis, Fontaine and colleagues™ found signifi-
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Table 2. Pharmacokinetic Parameters of Nefazodone®

Parameter Value
Crar” NG/ML 400-800
maxs 1.0-3.0
% Absorbed 15%—25%; assumed to be completely absorbed orally but | biocavailability

because of first-pass gut and hepatic metabolism

Mean steady-state plasma concentration,® ng/mL 150-1000

Therapeutic plasma concentration Not established; no demonstrated value in plasma concentration monitoring
Half-life, h 4-8
Volume of distribution, L/kg 0.2-0.9

99%

Active metabolites 3: hydroxynefazodone, desethyl hydroxynefazodone, and m-CPP

Changesin h@ni mpairment Exposure to nefazodone, m-CPPR, and hydroxynefazodone higher in cirrhosis
Changesinr pairment Moderate renal impairment does not appreciably alter pharmacokinetics

“Data from referen 7. Abbreviations: C,,, = maximum plasma concentration, m-CPP = m-chlorophenylpiperazine, T, = time to maximum

Mean plasma protein binding

plasma concentrati
200-mg dose.

°Expected range for moy@us receiving doses of 200 mg/day to 300 mg/day.

..
cant treatment differenc
Symptom Checklist-90 (SCL-

ing nefazodone in the
xiety Factor scores as

early as 1 week and sustained over eeks as compared
with placebo and imipramine. A met isof 6 random-
ized, placebo-controlled efficacy trials Hamilton
Rating Scale for Depression (HAM- d??d ton Rat-

ing Scale for Anxiety (HAM-A) scor m
817 outpatients with major depression w!
zodone (100-600 mg/day), imipramine (50—
or placebo. Statistically significant relief of agitation

curred in the nefazodone group as compared with th@‘ﬁwi
ramine and placebo groups as early as week 1, and%

benefit was sustained during the 6- to 8-week trials.* )

addition to the beneficial antidepressant properties of nefa-
zodone, 5-HT, antagonism may explain the less frequent
treatment-emergent symptoms of activation (e.g., anxiety,
agitation, insomnia) and sexual dysfunction.*

A further contribution to the mechanism of action
of nefazodone may result from formation of its minor
metabolite, m-CPP (m-chlorophenylpiperazine). Although
the amount of m-CPP formed is low (approximately 7%
of the area under the time-concentration curve [AUC] of
nefazodone), its elimination half-life is 4 to 8 hours, simi-
lar to that of nefazodone (Table 2).**" Pharmacologically,
m-CPP is adirect 5-HT receptor agonist at 5-HT,, 5-HT,,
and 5-HT; receptors, but with a 1 order of magnitude
higher affinity for 5-HT,. receptors.®® Studies of direct
administration of m-CPP to patients with anxiety disor-
ders, normal controls, and animals have yielded conflict-
ing results.* The behavioral effects of m-CPP may depend
on dosing, receptor sensitivity, and, perhaps, diagnosis.
Attenuation or habituation following prolonged m-CPP
exposure has been observed.® Thus, one may hypothesize
that m-CPP could contribute a unique mechanism to the
overall effects of nefazodone in the pharmacotherapy of
various depression- and anxiety-related symptoms, possi-
bly through down-regul ation of specific 5-HT receptors. In
addition, m-CPP may explain the weight-neutral properties
of nefazodone.*®

14

Nefazodone displays only weak o,-adrenergic block-
ade and cholinergic receptor antagonism. Nefazodone
lacks a,-adrenergic antagonist activity, lacks dopamine
antagonist activity, and displays only weak antihistaminic
activity. The clinical implications of this receptor affinity
profile include relatively low incidences of dry mouth,
constipation, or urinary retention, relatively low sedation,
and a lack of propensity to cause priapism or EPS. This
adverse effect profile differs from that of nefazodone's

. chemical relative, trazodone, and of TCAs. In a study of

./’ ~the effects of nefazodone and imipramine on highway

iving, cognitive functions, and daytime sleepiness in

hy, adult and elderly subjects,* nefazodone did not
/)}mp ir.highway-driving performance but imipramine did.
does not appear to potentiate the sedative-

S
Addition Pharmacodynamic Effects
Data su e of the 5-HT, receptor in sleep
physiology.®* controls, administration of a

in the depressed state, the f tonal effects of a 5-HT,
receptor antagonist would be en slow-wave sleep.™
Sleep abnormalities are commor?%ents with major
depression. Objective measures of sl ollected by poly-
somnography or EEG show shortened rgc e move
ment (REM) latency in depressed patients. tive and
clinically observed target symptoms of insomnia, daytime
sleepiness, fatigue, and difficulty falling asleep or staying
asleep at night are also noted in depressed patients. About
70% to 90% of depressed patients have insomniaand 10%
to 20% have hypersomnia.®*

Whereas most antidepressants suppress REM sleep and
increase REM latency, nefazodone does neither in healthy
subjects. In a multicenter, randomized, double-blind,
8-week trial,*® nefazodone was compared with fluoxetine
in outpatients with major depression. Baseline sleep EEG
recordings were compared with recordings taken through-
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out the study. Nefazodone and fluoxetine equally reduced
depressive symptoms, but nefazodone progressively in-
creased sleep efficiency while fluoxetine reduced this
parameter. Nighttime awakenings were reduced with nefa-
zodone and increased with fluoxetine. These biological
differences in sleep architecture were not mirrored in the
subjective sleep quality differences reported by the pa-
tients, however. Polysomnographic studies with other an-
tidepressants show that fluoxetine, sertraline, paroxetine,
and venlafaxine worsen sleep quality.*3"52
m@olysomnographic study (N = 6),%® mirtaz-
continuity by decreasing sleep la-
otal sleep time and sleep efficiency.
ine causes a high degree of se-
Mh‘placebo in short-term clini-

As stated earlier,
dation (54% versus'1
cal trials).>

Another theorized role@ he postsynaptic 5-HT,
receptor involves regulation d@ﬂual function. Clinical
evidence comes from the observatj that 58% to 80%
of patients taking an SSRI reported sfunction on
the Sexual Dysfunction Questionnaire. jo and col-
leagues®® conducted a prospective, m&zg i

patients who were taking an antidepr

aptic receptor and that increased 5-HT in the

Pharmacology of Antidepressants: Focus on Nefazodone

reached within 3 to 4 days with twice-daily dosing. Food
delays the absorption of nefazodone and lowers the AUC
by approximately 20%.%

Hepatic impairment increases the AUC and half-life of
nefazodone and hydroxynefazodone by 2-fold. Renal im-
pairment has no significant effect on the pharmacokinetic
parameters of nefazodone or hydroxynefazodone. The dis-
position of nefazodone and its hydroxy metaboliteis simi-
lar in both poor and extensive metabolizers of CY P2D6,
but poor metabolizers eliminate m-CPP more slowly. This
finding implies that CYP2D6 is involved in the metabo-
lism of m-CPP but not in the conversion of nefazodone to
its principal metabolites.

Drug Interactions

Extensive drug interaction studies have been conducted
with nefazodone. Neither clinical nor pharmacokinetic in-
teractions with cimetidine have been observed. No dosage
reduction is required for cimetidine, propranolol, pheny-
toin, lorazepam, theophylline, warfarin, or digoxin.*® With
concurrent administration, nefazodone caused a 36% in-
crease in haloperidol AUC, but the pharmacokinetics of
nefazodone were not altered by the neuroleptic. Coadminis-
tration of nefazodone with MAOQIs is not recommended.

Because nefazodone inhibits CYP3A4 in vitro, con-

. comitant administration with some CYP3A4 substrates

ported a higher incidence of sexual dysfunction tI@'fdi o/ ~Jeadsto clinically important drug interactions. Coadminis-

patients taking an antidepressant that raised 5-HT i

synapse but that also antagonized the 5-HT, postsynapti >

receptor.?® Feiger and associates™ reported findings from a
randomized, 6-week, double-blind study comparing nefa-
zodone (100-600 mg/day) and sertraline (50-200 mg/day)
in 160 outpatients who met DSM-I11-R criteria for major
depression. Data collected from a structured sexual dys-
function questionnaire indicated that both men and women
experienced significantly more difficulty with gjaculation
and orgasm, respectively, during sertraline treatment than
during nefazodone treatment.>®

Pharmacokinetic Characteristics

Nefazodone is rapidly and completely absorbed when
taken orally; however, extensive presystemic metabolism
reduces the absolute bioavailability to 15% to 25% (see
Table 2). It is widely distributed in body tissues (volume
of distribution = 0.2-0.9 L/kg)* and is approximately 99%
plasma protein bound. Nefazodone is extensively metabo-
lized by oxidative pathways (CYP3A4) and aromatic
hydroxylation; the principal metabolites are hydroxynefa-
zodone, a triazole-dione metabolite (desethyl hydroxy-
nefazodone), and m-CPP* The drug exhibits nonlinear
pharmacokinetics (i.e., greater-than-proportional mean
plasma concentrations and AUC with higher doses). Fol-
lowing an oral dose, peak plasma concentrations (C,,,,) OC-
cur in 1to 3 hours, and the terminal elimination half-lifeis
4 to 8 hours. Thus, steady-state plasma concentrations are

J Clin Psychiatry 2002;63 (suppl 1)

ion of nefazodone with terfenadine, astemizole, cisa-

, Or pimozide is contraindicated. However, terfena-

in izole, and cisapride have not been available
States since 1999-2000. Coadministration
ine and nefazodone also is contraindicated
epine induces CYP3A4 and lowers

interaction.®®

Some benzodiazepi n&&al are metabolized by
CYP3A4. Nefazodone incr e C,. Of triazolam by
1.7-fold, the elimination half-life -fold, and the AUC
by 4-fold and potentiated the psy%or effects of the
drug. Nefazodone increased the alpr Le:?/:max 1.6-fold
and the AUC 2-fold and similarly potenti the psy-
chomotor effects of this benzodiazepine.*” /Neither tri-
azolam nor alprazolam affected nefazodone pharmaco-
kinetics. The manufacturer recommends avoidance of
nefazodone and triazolam coadministration in most pa-
tients, including the elderly.*® If alprazolam is coadminis-

tered with nefazodone, a50% reduction intheinitial alpra-
zolam dose is recommended.®

plasma oncentrations.”® In a drug interaction
surveillanc g he combination of carbamazepine
with nefazodoneg”di esult in a clinically significant

SUMMARY

Older antidepressants, MAOIsand TCASs, work primar-
ily in the synaptic space either by inhibiting the catalysis
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of monoamines (5-HT, norepinephrine) or by inhibiting their
presynaptic reuptake. For at least 2 decades, these anti-
depressants were used most oftenin clinical practice. Many
of the newer compounds are variants on the monoamine-
based antidepressants. These newer drugs generally act
through multiple mechanisms of neurotransmission reup-
take inhibition and receptor agonism or antagonism. Nefa-
zodone has a unique pharmacologic profile and has dem-
onstrated clinical efficacy for depression and depression

with anxiety-symptoms, beneficial effects on depression-
related s urbances, and arelatively low propensity

to cause sympt
emergent activ
clinical use, nefaz
effective antidepr
properties.

of sexual dysfunction and treatment-
mptoms. After 6 years of widespread
has been proved to be a safe and
/‘trl unique pharmacodynamic

Z,

Drug names: aprazolam (Xanax t
others), amoxapine (Asendin and others
mazepine (Tegretol and others), cimetidine 2 and others), citalo-
pram (Celexa), clomipramine (Anafranil and'e @/ desipramine (Nor-
pramin and others), digoxin (Lanoxin and othe -‘@L epin (Sinequan
and others), fluoxetine (Prozac and others), fl I
peridol (Haldol and others), lorazepam (Lo;
apine (Remeron), nefazodone (Serzone), nortri
others), paroxetine (Paxil), phenelzine (Nardil), ph
others), pimozide (Orap), propranolol (Inderal and ot
(Vivactil), selegiline (Eldepryl), sertraline (Zoloft),
(Aerolate and others), tranylcypromine (Parnate and other:

), amitriptyline (Elavil and
uprepion (Wellbutrin), carba-

(Desyrel and others), triazolam (Halcion and others), trimipr%{ /

%

v/

montil), venlafaxine (Effexor), warfarin (Coumadin). OO
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