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The mainstay of the pharmacologic treatment of obsessive-compulsive disorder (OCD) isa 10- to
12-week trial of a potent serotonin reuptake inhibitor (SRI) at an adequate dose. Double-blind, place-
bo-controlled trials have established the anti-obsessive-compulsive (OC) efficacy of five different
SRIsOne of the most thoroughly studied of these SRIs is fluvoxamine, the focus of this article.
Fluvoxamine's pharmacologic and pharmacokinetic properties, its efficacy, and guidelines for its
clinical-use in OCD and related disorders are briefly reviewed. Potential drug-drug interactions are
discussed and placed in clinical perspective. The management of common SRI-induced side effectsis
also addressed. Recent comparative studies suggest that fluvoxamine may be equivalent in efficacy to
clomipramine, yet better tolerated. Fluvoxamine shows promise in the treatment of several so-called
OC-spectrum disorders, but additional controlled trials are needed.

T he modern erain the pharmacotherapy of obsessive-
compulsive disorder (OCD) began more than 25
years ago with the clinical observation that clomipramine,
but not other tricyclic antidepressants, was effective in
some cases of OCD.! Severa astute clinician researchers?
went on to suggest the effectiveness of clomipramine in
OCD might be traced to its potency at blocking serotonin
reuptake, whereupon the serotonin hypothesis of OCD
was born. Since those early encouraging case reports, the
anti-obsessive-compulsive (OC) efficacy of clomipramine
has been confirmed in numerous double-blind, placebo-
controlled trials.® In most studies, the response of OC
symptoms to clomipramine has been independent of base-
line severity of concurrent depressive symptoms. The
preferential efficacy of clomipramine over weaker block-
ers of serotonin reuptake has al so been substantiated, lend-
ing support to the view that serotonin plays a pivotal role
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Table 1. Approval Status and Dose Ranges of Serotonin
Reuptake Inhibitors in Obsessive-Compulsive Disorder
(ocD)*

Indication
Drug OCD  Depression  Other Dose®
Clomipramine Yes 150-250 mg
Fluoxetine Yes Yes Bulimia 20-80 mg
Fluvoxamine Yes . 100-300 mg
Paroxetine Yes Yes Panicdisorder 40-60 mg
Sertraline Under review  Yes 50-200 mg

* As of October 1996 in the United States.
#Usual daily dose recommended for treatment of OCD.

in the mechanism of ‘action of anti-OC agents. For ex-
ample, in double-blind,. crossover trias, clomipramine
was found more effective than the relatively selective nor-
epinephrine reuptake inhibitor desipramine.*® Neverthe-
less, a problem with concluding that the anti-OC efficacy
of clomipramine is strictly related to its serotonergic ac-
tions is that desmethylclomipramine, a major metabolite
of clomipramine, potently blocks reuptake of both seroto-
nin and norepinephrine. In fact, during chronic treatment,
desmethylclomipramine attains higher plasmalevels than
its parent compound.

The pursuit of the scientific question about the role of
serotonin in the treatment of OCD, as well as interest in
identifying alternatives to clomipramine, led to the testing
of anewer generation of potent and selective serotonin re-
uptake inhibitors (SSRIs) in OCD. Double-blind, placebo-
controlled trials have been conducted in OCD patients
with the SSRIs fluvoxamine,® fluoxetine,” paroxetine,® and
sertraline.® The status of potent SRIs vis-&-vis OCD and
the United States market is summarized in Table 1. Unlike
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clomipramine, none of these medications loses its selec-
tivity for blocking serotonin reuptake in vivo. Also in con-
trast to clomipramine (and other tricyclics), these drugs
lack significant affinity for histaminic, cholinergic, and a-
adrenergic receptors, which are responsible for many of
the untoward effects of clomipramine; i.e., sedation,
weight gain; dry mouth, blurred vision, constipation; and
orthostatic hypotension; respectively.

The remainder of this article will focus on fluvox-
amine, its properties, and its use in the treatment of OCD.
Studies of fluvoxamine in the so-called OC-spectrum dis-
orderswill be summarized briefly. (For an overview of the
pharmacotherapy-of OCD, see reference 10).

PROPERTIES OF FLUVOXAMINE

The structure of fluvoxamine maleate, a 2-aminoethyl
oxime ether of an arylketone, is distinct from the tricyclic
antidepressants. Although there is variability across pub-
lished studies, fluvoxamine appears to be a more potent
inhibitor of in vitro serotonin reuptake than fluoxetine, but
less potent than paroxetine, sertraline, and citalopram.™
Fluvoxamine retainsits selectivity and potency for seroto-
nin reuptakeinvivo, and it haslittlein vitro affinity for the
tested subtypes of adrenergic, serotonergic, muscarinic, or
histaminergic receptors.™ Accordingly, studiesin.animals
and humans indicate that fluvoxamine has relatively few
cardiovascular or anticholinergic effects.™ Among' the
SSRIs, fluvoxamine is one of the weakest inhibitors of
norepinephrine and dopamine reuptake. The ratio be-
tween the potency of fluvoxamine for blocking reuptake
of serotonin versus norepinephrine and dopamine is com-
parable to that of paroxetine and only exceeded by citalo-
pram. How this selectivity for serotonin reuptake relatesto
clinical efficacy isunclear, however.

Fluvoxamine is well absorbed from the gastrointestinal
tract, and absorption is not affected by food intake.™'?
Peak plasma concentrations are reached 3 to 8 hours after
oral intake. After a single oral dose of fluvoxamine, the
half-life of plasma fluvoxamine is approximately 15
hours. Fluvoxamine is metabolized in the liver to inactive
metabolites that are, in turn, excreted in the urine. One
study™® indicated that age had no effect on the pharmacoki-
netics of fluvoxamine, whereas another showed that
plasma concentrations and elimination half-life were in-
creased in the elderly.” The elimination half-life of flu-
voxamineisincreased in patients with hepatic impairment
but is unaffected in those with renal impairment.* Plasma
protein binding of fluvoxamine is 77% to 80%, which
makes it less likely to interact with highly protein bound
drugs. Available data suggest that fluvoxamine is not con-
centrated in breast milk.*** As high doses of fluvoxamine
were associated with possible adverse effects on therat fe-
tus in one study, this drug is rated Pregnancy Category C.
While the risk of teratogenic effects with fluvoxamine
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seems small, its safety in human pregnancy has not been
established.™

Inhibition of cytochrome P450 isoenzymes 1A2, 2C9,
and 3A4 by fluvoxamine may slow the metabolism of
some concomitant medications.”® Fluvoxamine decreases
the clearance and elevates the serum concentrations of al-
prazolam® and perhaps some other benzodiazepines,® in-
cluding diazepam. Other drugs whose clearance may be
decreased include warfarin, theophylline, propranolol,
clozapine,®® phenytoin, carbamazepine, some tricyclics®
(including clomipramine®), methadone,*? and some non-
sedating antihistamines, terfenadine and astemizole.™*®

Elevated levels of terfenadine and astemizole have
been associated with serious ventricular arrhythmias.?
Ketoconazole and erythromycin, potent inhibitors of the
3A4 enzyme subfamily, have been associated with clini-
cally significant adverse interactions when coadministered
with terfenadine.”? Although fluvoxamine is about 20
times less potent than ketoconazole in in vitro studies®
and there have been no published accounts that fluvox-
amine causes clinically significant increasesin serum con-
centrations of terfenadine or astemizole, the coadmin-
istration of these agents with fluvoxamineisto be avoided.
(A pharmacokinetic study of fluvoxamine and terfenadine
was conducted in 20 healthy subjects, but the results are
not available at the time of this writing.) The same cau-
tionary note applies to nefazodone and other SSRIs (i.e.,
fluoxetine and sertraline) that inhibit the cytochrome P450
3A4 subfamily.? Drug interaction studies conducted with
loratadine and medications that inhibit cytochrome P450
enzyme 3A4 (e.g., ketoconazole, erythromycin) have
demonstrated increased plasma concentrations of
loratadine; however, there were no clinically significant
aterations in safety parameters (including QT, inter-
vals).?* Several newer antihistamines, cetirizine (a metab-
olite of hydroxyzine)?® and fexofenadine (a metabolite of
terfenadine), may have less potential for interactions with
fluvoxamine. No clinically significant drug interactions
(including effects on QT interval) have been found for ei-
ther cetirizine or fexofenadine when given with keto-
conazole or erythromycin. Fexofenadine is predominantly
renally excreted.?®

Anima studies indicate that fluvoxamine lacks
proconvulsive properties™ and a study in 35 epileptics
found no change in their seizure frequency during fluvox-
amine treatment.?” Thereis one case in the literature, how-
ever, in which fluvoxamine appeared to lower seizure
threshold.®® Seizures have been reported with coadmin-
istration of fluvoxamine and lithium, but it is unclear
whether these adverse events were due to interactions be-
tween these drugs.® Studies to date have not shown that
fluvoxamine affects plasma lithium levels.®* On the other
hand, lithium addition, through a pharmacodynamic
mechanism, may enhance the serotonergic effects of flu-
voxamine and other SRIs.® In fact, lithium augmentation
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of SSRIs, including fluvoxamine, is an established treat-
ment for depression.® As long as signs of lithium toxicity
or serotonin syndrome (e.g., myoclonus)**3* are monitored
carefully, it does not appear that the risk of an interaction
between fluvoxamine and lithium is large enough to war-
rant avoiding this combination altogether.®® As with other
SSRIs, fluvoxamine and monoamine oxidase inhibitors
(MAOIs) should not be taken within 2 to 3 weeks of each
other. According to the package insert for dexfenfluramine
(Redux), combined use with SRIs is not indicated, appar-
ently out of concern for possible development of the sero-
tonin syndrome. 34

Asistrueof other SSRIs, the therapeutic index (ratio of
lethal to therapeutic dose) of fluvoxamine is high and the
risk of death with intentional overdosage appears to be
relatively low. There are few reports of death after fluvox-
amine overdosage in the absence of concomitant medica-
tion or substances of abuse.* According to the manufac-
turer, worldwide exposure to fluvoxamine includes more
than 37,000 patients in clinical trials and an estimated 4.5
million patients treated in foreign marketing experience
(as of 1992). In this database, there are 354 cases of delib-
erate or accidental overdosage with fluvoxamine that re-
sulted in 19 deaths. Of the 19 deaths, 2 were patients tak-
ing fluvoxamine alone, and the remaining 17 cases in-
volved fluvoxamine with other concurrent-medications,
The highest reported nonlethal ingestion of fluvoxamineis
10,000 mg, which is equivalent to a 1- to 3-month supply.*

FLUVOXAMINE AS AN ANTIDEPRESSANT

Fluvoxamine was among the earliest of the SRIs to un-
dergo testing. Clinical trials were initiated in 1974, and
first marketing approval was obtained (in Switzerland) in
1983. It isavailable by prescription in 58 countries outside
the United States, chiefly for the treatment of depression. A
number of controlled clinical trials have been conducted in
Europe and North America to evaluate the efficacy and
safety of fluvoxamine as an antidepressant. In most pub-
lished double-blind trials in depressed patients, fluvox-
amine has been shown to be significantly better than place-
bo** and equal in efficacy to tricyclics such as imipra-
mine®4°4 and clomipramine.*2*

STUDIES OF FLUVOXAMINE IN OCD

Early Studies

Formal testing of fluvoxamine in the treatment of OCD
began in the United States in the late 1980s. In a single-
blind study of fluvoxamine in 10 inpatients with severe
OCD,* 6 were responders on the basis of aclinical rating
of “much” or “very much improved” on amodified version
of the Clinical Global Impressions scale®® (CGI). Thus, pa-
tients rated as “somewhat improved” were classified as
“nonresponders.” Most of the patients in this study were
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previously refractory to adequate trials of other antide-
pressant medications. These encouraging findings were
replicated by two double-blind studies™*’ of fluvoxamine
in outpatients with OCD.

In astudy conducted at the University of Wisconsin, 16
OCD patients completed a 20-week randomized crossover
trial comparing fluvoxamine with placebo.”® Patients re-
ceived study drug for 8 weeks, each arm separated by a 2-
week placebo washout period. Fluvoxamine was found to
be efficacious on several different measures of OCD. For
example, marked clinical improvement in OCD was only
associated with the active drug phase, with 9 (56%) of 16
patients classified as better during fluvoxamine treatment.

Similar findings were obtained in a parallel-groups de-
sign study conducted jointly at Yale and Brown.*” Forty-
two OCD patients were randomly assigned to 6 to 8 weeks
of treatment with either fluvoxamine (up to 300 mg daily)
or placebo. All patients had a principal diagnosis of OCD
(according to DSM-II1), but approximately one half the
sample had coexisting major depression. The principal
outcome measure for OCD was the Yale-Brown Obsessive
Compulsive Scale (Y-BOCS), a 10-item clinician-rated
guestionnaire (each item rated on a 5-point scale from
0="no symptoms’ to 4 ="“extreme symptoms,” total
score range = 0 to 40).#4° (This represented the first pub-
lished trial using the Y-BOCS.) The Y-BOCS consists of
five items on obsessions and five on compulsions that as-
sessthetime, interference, distress, resistance, and control
associated with both subcomponents.

In the 9 fluvoxamine responders, the mean Y-BOCS
scores at the conclusion of treatment were 42% below
baseline ratings. This degree of improvement represented
major.gains in social and vocational functioning for these
patients. The mean + SD Y-BOCS score of this responder
group at the end of the trial was 14 * 7, which corresponds
to a global ‘severity in'the mild to moderate range. Thus,
these patients were much.improved but not entirely free of
symptoms. In fact, no patient had a Y-BOCS score of 0 at
the end of the double-blindtrial. Although statistically sig-
nificant mean group effects of fluvoxamine on OC symp-
toms emerged after only 2 weeks of treatment, clinically
meaningful changes were generally not apparent until af-
ter 4 to 6 weeks of treatment. In fact, of 7 patients that
were considered only partial responders by Week 6, 5 con-
verted to full responders after 2 additional weeks of flu-
voxamine at Week 8. This observation led to the sugges-
tion that longer durations of treatment might be required
for OCD compared with depression. At present, the con-
sensus among experts is that at least 10 to 12 weeks of
treatment with an SRI isrequired to qualify as an adequate
trial in OCD.

To further examine whether the serotonergic actions of
fluvoxamine are relevant to its anti-OC efficacy, investi-
gators at Yale and Brown compared fluvoxamine with des-
ipramine in 40 outpatients with OCD.% After 1 week of
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single-blind placebo, patients were randomly assigned to
8 weeks of double-blind treatment with either fluvox-
amine or desipramine in doses up to 300 mg daily. As
measured by reduction in total Y-BOCS scores, fluvox-
amine was found to be significantly superior to desipra-
mine in the treatment of OCD. Eleven (52%) of 21 pa-
tients treated with fluvoxamine for 8 weeks were respond-
ers (as measured by the CGI), compared with 2 (11%) of
19 who received desipramine for 8 weeks (p<.01,
Fisher's exact test). The findings from this trial extended
earlier findings that clomipramine was more effective
than desipramine in patients with OCD, and thereby pro-
vided additional -evidence that the serotonin reuptake
properties of amedication are relevant to its anti-OC effi-
cacy.4v5

In the aforementioned studies, the anti-OC response to
fluvoxamine was independent of the presence or severity
of coexisting depressive symptoms at baseline. In contrast
to later large scale trials (discussed below), the designs al-
lowed inclusion of patients with arange of severity in sec-
ondary depressive symptoms. In the placebo-controlled
study by Goodman et a.,*” there was no significant corre-
lation between fluvoxamine-induced improvement in Y-
BOCS scores and baseline ratings of depression (on the
basis of the Hamilton Rating Scale for Depression®
[HAM-D]). This experience with fluvoxamine in'OCD
parallelsthat of most studiesthat have attempted to distin-
guish the antiobsessional from the antidepressant ‘actions
of other antidepressants in OCD.**? |n all but one study
of clomipraminein OCD,> coexisting depression was not
a necessary condition for an antiobsessional response to
occur. It should be noted, however, that when OC symp-
toms improve as aresult of SRIs, so do depressive symp-
toms, if initially present at baseline. Sometimes depres-
sion may lift with SRI treatment without a corresponding
response of OC symptoms, but it is highly unusual to see
the converse, that is, improvement in OCD without im-
provement in depression.

Pivotal Trials

Efficacy. These initial positive findings led the manu-
facturer (data on file, Solvay Pharmaceuticals) to sponsor
multicenter, double-blind, placebo-controlled trials of flu-
voxamine in the treatment of OCD.® These pivotal trials
were conducted at eight sites in the United States and in-
volved 320 outpatients aged 18 to 68 years. (Although
there were two studies of identical design, each at four
sites, the data from both studies have been pooled for the
purpose of this discussion.) After a 2-week single-blind
placebo washout period, patients were randomly assigned
to 10 weeks of either fluvoxamine or placebo under
double-blind conditions. Patients were required to meet
DSM-III-R criteriafor OCD for at least 12 months prior to
study entry. Only those with at least moderately severe
OC symptoms (as measured using the National Institute
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of Mental Health [NIMH] OC Scale*) but minimal de-
pressive symptoms (Hamilton Rating Scale for Depres-
sion score of 19 or less) were eligible. The mean Y-BOCS
scores at baseline for the fluvoxamine and placebo groups
were between 22 and 24, which corresponds to OC symp-
toms in the moderately severe range. Patients with a his-
tory of schizophrenia, bipolar disorder, organic brain syn-
drome, mental retardation, Tourette's syndrome, panic
disorder, agoraphobia, eating disorders, borderline or
schizotypal personality disorder, or a history of signifi-
cant substance abuse were excluded. No concomitant psy-
chotropic medications were permitted during the study
with the exception of occasional chloral hydrate (500 mg)
or lorazepam (1 mg) for insomnia. The dose of fluvox-
amine was titrated up to a maximum of 300 mg daily. The
primary outcome variables used in the study were the
mean change scores from baseline on the Y-BOCS and the
NIMH OC Scae. In addition, the Global Improvement
item on the Clinical Global Impressions scale was used as
a categorical measure to define responders (i.e., “much”
or “very much improved”). Patients who were rated as
somewhat improved on the CGI were counted as nonre-
sponders. An intent-to-treat sample, defined as al ran-
domized patients having at |east one post-baseline assess-
ment, was used for all efficacy analyses.

One hundred twenty-one (76%) of the patients as-
signed to fluvoxamine completed the study compared
with 139 (87%) who were taking placebo. Analysis of the
intent-to-treat sample revealed significantly greater mean
improvement from baseline for the fluvoxamine-treated
group than for the placebo-treated group on both the Y-
BOCS and the NIMH OC Scale. By the end of Week 10,
Y-BOCS scores decreased by 23% in the fluvoxamine-
treated group compared with only 7% treated with place-
bo. Asinprevious studies of SRIsin OCD,* examination
of Y-BOCS subscale scores disclosed equivalent reduc-
tions in severity of ‘obsessions (sum of items 1-5) and
compulsions (sum of ‘items 6-10) in patients who im-
proved while taking fluvoxamine. Significant reductions
in total Y-BOCS scores occurred.as early asWeek 6 inthe
fluvoxamine group. The mean Y-BOCS score at Week 10
among fluvoxamine completerswas 17.8, whichis still in
the moderate range of severity. On the other hand, among
the patients classified as responders on the CGl, the mean
Y-BOCS score was 20.2 at baseline and 11.8 at-endpoint,
placing these patients in the mild range of overall symp-
tom severity. Forty-three percent of the fluvoxamine
group were considered responders compared with 11% of
the placebo group. The placebo responders had signifi-
cantly lower baseline Y-BOCS scores (mean = 17.2) com-
pared with the placebo nonresponders (mean = 24.1).

The mean daily dose at Week 10 was 249 mg for flu-
voxamine and 258 mg for placebo. As in other studies of
SRIs in OCD, there was no significant correlation be-
tween plasma fluvoxamine levels and response. Previous
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studies of fluvoxaminein OCD or depression also failed to
find arelationship between plasma levels and outcome.

Side effects. Adverse events were responsible for 24
(15%) of the fluvoxamine dropouts and 7 (4%) of the pla-
cebo dropouts. Only 6% of the side effects reported on flu-
voxamine were rated as severe. The side effect profile of
fluvoxamine was similar to that seen in clinica trials of
other SSRIs. Asthenia, nausea, dry mouth, insomnia, ner-
vousness, somnolence, tremor, abnormal taste, decreased
libido, and abnormal gjaculation were significantly more
common with fluvoxamine. Nauseawas reported in nearly
one third of the fluvoxamine-treated patients, but it was
mild or moderate-in the vast majority of cases, tended to
abate over time, and led to study termination in only 1
case. Delayed or absent gaculation was reported in 18%
of the males receiving fluvoxamine and in none of the pla-
cebo group; anorgasmia emerged in 3.1% of the females
taking fluvoxamine and in none taking placebo.

Predictors of outcome. Data from this study were used
to address several important clinical questions about pre-
dictors of outcome. First, can one predict based on early
response to medication whether or not a patient will later
experience significant improvement? It would be prefer-
able to spare patients from many ~more weeks of
unbeneficial medication treatment if they could be identi-
fied as nonresponders in the first few weeks of atrial. Af-
ter the second week of the pivotal trial, approximately
10% of the fluvoxamine-treated patients converted to re-
sponder status during each successive 2-week period up to
Week 10. However, relatively large Y-BOCS changes
(nearly 28% reduction) at Weeks 4 and 6 were needed to
predict response outcome at Week 10 with 95% confi-
dence. Asthe predictive power of changes at Weeks 4 and
6 islow, atrial with fluvoxamine (and perhaps with other
SRIs) should be extended to the full 10 to 12 weeksin all
cases unless untoward side effects prevent doing so.

Second, how does previous history of nonresponse to
an SRI affect the odds of responding to adifferent SRI? In
the pivotal trials, 6 (19%) of 31 patients who had previ-
ously failed trials of clomipramine or fluoxetine re-
sponded to fluvoxamine. Thisis compared with a50% (63
of 126) response rate to fluvoxamine among patients who
were not previously treated with an SRI. Thus, as ex-
pected, history of SRI nonresponse does predict a dimin-
ished rate of response to a subsequent SR trial. Neverthe-
less, this reduced response rate (approximately 2 of 10 pa-
tients) is still about double that expected from response to
placebo (approximately 1 of 10).

Third, can other clinical or demographic variables,
such as comorbidity, age, gender, or OC symptom typol-
ogy or severity, help predict outcome? In the multicenter
trials of clomipramine, of the demographic or clinical
variables that were examined, only age at onset showed an
association with outcome.> Patients who developed OCD
later in life had a better chance of responding to clomipra-

36

mine than those who became ill earlier, independent of
duration of illness. The pivotal trials of fluvoxamine in
OCD failed to find any significant correlation between flu-
voxamine response and baseline clinical characteristics. In
other studies, comorbid schizotypal personality disorder
appears to be associated with a worse prognosis for OCD
patients being treated with SRIs.*® Based on a retrospec-
tive analysis of patientstreated at Yale, personal history of
achronic multipletic disorder (discussed later) may signal
a poor response of OC symptoms to fluvoxamine.> Be-
cause tics were exclusionary in these pivotal trials, the
predictive value of this comorbid condition could not be
evaluated.

Comparison With Other SRIs

With several SRIs now available in the United States,
clinicians are looking for information on how to decide
which agent they should prescribe for OCD. In the general
case, the relative efficacy, pharmacokinetics, and side ef-
fect/safety profile are all weighed in arriving at recom-
mendations for use. Increasingly, cost may determine
whether the patient can afford taking the medication or if it
will be included in the formulary of the hospital or health
maintenance organization. In the individual case, clinical
variables such as medical condition and prior psycho-
tropic history are taken into consideration prior to pre-
scribing a particular drug. There is presently no reliable
information on how to predict which of the SRIs estab-
lished in OCD will be best suited to a particular patient
with OCD. The discussion herein will be limited to con-
sideration of comparative efficacy and tolerability.

To date, few direct comparative trials of SRIsin OCD
have been published. In one of the first studies of its
kind,*® fluoxetine and clomipramine were found to have
similar therapeutic efficacy. Although there were no sig-
nificant mean differences in the efficacy of fluoxetine ver-
sus clomipramine, someindividual patients showed differ-
ences in their response to the two drugs. Individual pa-
tients who showed more than a 20% difference in im-
provement on the Y-BOCS between the two drug treat-
ments were labeled by the authors as having a preferential
drug response. Using this criterion, 5 patients were prefer-
ential clomipramine responders, 2 were preferential fluox-
etine responders, and 4 had similar responsesto clomipra-
mine and fluoxetine.

Subsequently, several meta-analytic studies®® ap-
peared in the literature that suggested that clomipramine's
anti-OC efficacy was superior to that of the SSRIs. How-
ever, if one contrasts the U.S. multicenter clomipramine
study with the pivotal trials of fluvoxamine, it becomes
evident why comparison of the effect sizes might be mis-
leading and the superiority of clomipramine might be
more apparent than real. Asindicated earlier, the datafrom
the pivotal fluvoxamine trial suggest that patients with a
history of SRI nonresponse are less likely to respond to a
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second SRI trial compared with those without previous
SRI exposure. Whereas 19% of the fluvoxamine patients
had already failed a previous trial of an SRI, none of the
patients participating in the earlier clomipramine trials
was aknown SRI nonresponder, as no other SRIswere yet
available. In contrast, subsequent multicenter trials of
SSRIs have al included patients who previously failed
while taking one or more SRIs. Other shortcomings of
meta-analytic approaches in general® and as they pertain
to OCD specifically®? are discussed elsewhere.

Several earlier direct comparative trials of fluvoxamine
and clomipramine suffered from methodol ogic limitations
such as small sample size (N = 12)% or unblinded condi-
tions.% The shortcomings notwithstanding, fluvoxamine
and clomipramine were equally effective in these studies.
More recently, fluvoxamine was directly compared with
clomipramine in two larger double-blind studies with
similar designs.®*% All subjects were adult outpatients
with a principal diagnosis of DSM-I11-R OCD uncompli-
cated by major depression. Patients were randomly as-
signed to either fluvoxamine (100-300 mg/day) or clomi-
pramine (100—-250 mg/day) for 10 weeks.

In the study by Freeman et al.,*® 66 patients were stud-
ied at nine sites in the United Kingdom. At endpoint
(Week 10), both the fluvoxamine- and . clomipramine-
treated groups showed significant improvement on all
three outcome measures for OCD. Total Y-BOCS scores
were decreased by 33% in the fluvoxamine groups and
31% in the clomipramine group. At no time point were
there significant between drug group differences in effect
on OCD. It should be noted, however, that baseline HAM-
D ratings were significantly higher in the fluvoxamine
group and that after 10 weeks, the change from baselinein
HAM-D ratings was significantly greater for fluvoxamine
compared with clomipramine.

The study described by Koran et al.% involved 79 pa-
tients at multiple sitesin the United States. Asreflected on
the Y-BOCS, statistically significant improvement from
baseline was apparent beginning at Week 2 for both treat-
ment groups. As in the aforementioned study, there were
no significant between group differences in OC symptom
response at any time point. At Week 10, the mean decrease
in Y-BOCS scores from baseline was 30.2% for fluvox-
amine and 30.0% for clomipramine. The response rate
(where responder was defined by a= 35% reduction in Y-
BOCS score) to fluvoxamine (44%) and clomipramine
(38%) was also similar. In comparison with clomipramine,
fluvoxamine was associated with significantly less ortho-
static hypotension and dry mouth but significantly more
insomnia, nervousness, and dyspepsia. The clomipramine
and fluvoxamine groups did not differ in their dropout rate
due to adverse experiences, and no serious adverse events
were reported.

Several potential limitations of these studies need to be
noted. The absence of a parallel placebo group does not
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alow calculation of the net (placebo-corrected) drug ef-
fect and, thus, raises questions about the adequacy of the
trial. On the other hand, most other studies of OCD show a
low placebo response.®® Furthermore, the magnitude of
change observed with fluvoxamine in the studies under
discussion is comparable with that seen in most other stud-
iesin OCD. That the response to clomipramine was less
than that reported in the pivotal trials conducted nearly a
decade earlier could be explained by differences in the
subjects under study (see earlier discussion). Koran et al.%
acknowledge, however, that their sample size may have
been insufficient to detect small differencesin the efficacy
of clomipramine and fluvoxamine.

How does fluvoxamine compare with other SSRIswith
respect to side effect profile? There are no head-to-head
comparison trials to turn to; however, Devane™ recently
compiled data from a number of different sources (i.e.,
controlled clinical trials, postmarketing surveillance, pre-
scription audits, and case reports) to arrive at comparison
of the safety and tolerability of SSRIs. As with other po-
tent SRIs such as fluoxetine, nausea is common but usu-
aly tolerance develops rapidly. Although some reports
suggested that nausea was more common with fluvox-
amine, the weight of placebo-corrected evidence indicates
that the incidence of nausea is no greater with fluvox-
amine. Other common side effects of fluvoxamineinclude
agitation, insomnia, daytime drowsiness, tremors, and de-
layed orgasm. Compared with the other SSRIs, fluvox-
amine appeared to produce fewer sexual side effects.

Duration of Treatment, Maintenance Dosing, and
Relapse Prevention

During long-term SRI treatment, most patients with
OCD seem to maintain the gains first achieved during the
acute drug trial.*=° Unfortunately, available studies sug-
gest that the rate of relapse seen after discontinuation of
medication is higher in‘OCD than that generally seen in
depression. For example, Pato and colleagues™ at the
NIMH observed a relapse rate of nearly 90% within 2
months after abrupt discontinuation of clomipraminein 18
remitted patients. A desipramine  substitution study™
yielded a similar relapse rate. Whether a gradual taper of
medication over a long period of time.(e.g., 6 months or
more), as is usualy done in clinical practice, produces a
lower relapse rate has yet to be tested in a controlled study.
Both clinical experience and several published reports®™
suggest that patients with OCD can be maintained suc-
cessfully at lower doses than those used to initiate a treat-
ment response. Ravizza et al.%® recently reported on a 2-
year open-label follow-up study of 281 OCD patients who
had received acute treatment with either clomipramine,
fluoxetine, or fluvoxamine. For all three drugs, half-dose
maintenance therapy was equal in efficacy to full-dose
therapy. The relapse rate was 25% to 40% among patients
who continued taking drug (either half- or full-dose),
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whereas it was 77% to 85% among those who discontin-
ued drug. A double-blind, placebo-controlled trial of flu-
voxamine in relapse prevention is currently in progress.
Future studies need to examine whether the addition of
behavioral therapy may help curb the relapse rate after
medication discontinuation.

Fluvoxamine in Children and Adolescents
With OCD

Recent studies support the efficacy of SRIsin the treat-
ment of elective mutism, depression, OCD, and pervasive
developmental disordersin children and adolescents.*’">-"®
In an inpatient, open-label study of adolescents with OCD
or depression, fluvaxamine significantly decreased symp-
tom severity.”” The mean daily dose was 200 mg (range,
100-300 mg). Side effects most commonly reported were
insomnia (20%), anxiety, hyperactivity or excitement
(15%), tremors (15%), nausea  (15%), and dermatitis
(10%). In this study, 2 debilitated patients with anorexia
poorly tolerated the medication, 1 developed hallucina-
tions, and 1 developed delirium.”

Riddle et a.” recently reported the findings of a
double-blind, placebo-controlled, multicenter trial of flu-
voxamine in 120 children and adolescents (aged 8-17
years) with OCD. Patients were randomly assigned to 10
weeks of either placebo or fluvoxamine at a dosage of 50
mg to 200 mg (mean dose = 155 mg). Fluvoxamine was
found to be effective and well-tolerated. The most com-
mon side effects reported were insomnia, agitation, thy-
perkinesia, and dyspepsia. Only 4 subjects dropped out
secondary to side effects. No clinically significant find-
ingsin laboratory or electrocardiogram (ECG) parameters
were observed.

Behavioral activation was reported in both these stud-
ies, similar to findingsin studies of fluoxetine in the treat-
ment of OCD in children.”™ This side effect did not appear
to be associated with a specific diagnosis or family history
and tends to resolve with discontinuation or dosage reduc-
tion. In those patients where discontinuation of the SRI
would result in relapse of OCD symptoms, some clini-
cians suggest adding a mood stabilizer.”™ In one case re-
port, a 14-year-old with OCD developed Tourette's syn-
drome (TS) during fluvoxamine therapy.* Symptoms re-
solved when the medication was discontinued and re-
turned with reintroduction of fluvoxamine.

FLUVOXAMINE IN THE
TREATMENT-REFRACTORY PATIENT

After an adequate trial with an SRI, only 40% to 60%
of OCD patients are significantly better, and even re-
spondersrarely attain aY-BOCS score of 0. Consequently,
there has been a great deal of interest in developing and
testing therapies for partial responders and intractable
cases. (For areview of biological approaches to the treat-
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ment-refractory patient with OCD, see Goodman et al.®)
The principal pharmacologic approaches to the treatment-
resistant OCD patient include changing to a different SRI
or combining another medication with the current SRI. Al-
though the emphasis of this paper is on pharmacologic ap-
proaches to OCD, behavioral therapy should be integrated
into the overall treatment plan. A more detailed description
of how to combine cognitive-behavioral therapy with phar-
macotherapy can be found elsewhere.®

Several published reports indicate that prior treatment
failure with one SRI reduces the chances of response to a
different SRI, including fluvoxamine.®® In the pivotal flu-
voxamine trials described earlier, history of prior SRI
nonresponse was associated with about a 50% reduction in
response rate.® Nevertheless, it still seems worthwhile to
try a different SRI if there has been no meaningful im-
provement after an adequate trial with one SRI; if there
have been partial gains, a combination approach may be
considered instead. Naturally, if the patient does not toler-
ate one SR, it makes sound clinical senseto try adifferent
SRI.

Before turning to combination approaches, the use of
high dose strategies warrants some discussion. It has be-
come almost axiomatic that OCD requires high doses of
chemotherapy; however, until recently, there were scant
empirical data supporting this prescribing practice. Fixed-
dose trials suggest that somewhat higher doses of fluoxe-
tine” and paroxetine® are required in OCD compared with
depression. The relationship between dose and response
for sertraline is not easily deciphered from a fixed-dose
trial in OCD.# Notably, however, Byerly et a.® recently
published a case report suggesting that higher than recom-
mended (above 200 mg/day) doses of sertraline may be
beneficial in some patients with treatment-refractory OCD.
Aswe are unaware of any data to support the efficacy and
safety of fluvoxaminein doses greater than 300 mg daily, a
high-dose strategy cannot be recommended for this drug.

Fluvoxamine has been used as the SRI backbone in a
number of combination trialsin treatment-refractory OCD.
The rationale for the majority of combination strategies
has been to add agents to ongoing SRI therapy that may
modify serotonergic function, such as tryptophan, fenflur-
amine, lithium, buspirone, or pindolol. Addition of trypto-
phan, the amino acid precursor of serotonin, has been re-
ported helpful in an OCD patient taking clomipramine,
but ineffective in OCD patients taking trazodone.®” At
present, oral tryptophan supplements are not available in
the United States because of evidence linking these prepa-
rations to the eosinophiliamyalgia syndrome, a serious
and potentialy fatal hematologic/connective tissue ill-
ness.®® As discussed later in this section, a research group
in Canada (where tryptophan is still available) reports that
tryptophan, pindolol, and an SSRI, when given together,
may yield positive results in patients with treatment-re-
fractory OCD .2
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In an open-label study, Hollander et a.®° reported that
the addition of the serotonin releaser and reuptake blocker
d,I-fenfluramine to ongoing treatment with various SRIs
led to improvement in OCD symptoms in six of seven pa-
tients. Subsequently, Judd et al.* reported that two clomi-
pramine-treated OCD patients improved after addition of
dexfenfluramine, which was recently released for the
management of obesity. The use of dexfenfluramine as an
adjunct to fluvoxamine cannot be recommended in the ab-
sence of controlled trials designed to assess efficacy and
safety.

Early encouraging findings with lithium augmentation
in OCD were not-confirmed in subsequent double-blind,
placebo-controlled trials.>*? No significant improvement
in OC symptoms was observed after 4 weeks of double-
blind lithium augmentation of ongoing clomipramine
treatment in 16 OCD patientswho had demonstrated a par-
tial response to clomipramine.® Similarly, on the basis of
stringent treatment response criteria, only 3 (15%) of 20
and 0 (0%) of 10 fluvoxamine-refractory patients with
OCD responded, respectively, to 2-"and 4-week trias of
lithium addition to ongoing fluvoxamine- treatment.®
Thus, the efficacy of lithium addition in-patients with
OCD does not appear to approach the rate or quality of re-
sponse to this treatment strategy typically seen in patients
with treatment-resistant depression. However, .in-both
studies, there was some improvement in depression rat-
ings with addition of lithium. While the overall response
rate is low, individual OCD patients, particularly those
with prominent depressive symptoms, may benefit from
lithium augmentation.

As was the case with lithium augmentation, initially
encouraging findings with the serotonin (5-hydroxytryp-
tamine; 5-HT) type 1A agonist buspirone have not been
corroborated by subsequent double-blind trials.®** For
example, using aparallel-groups design, McDougle et al.*
reported that buspirone added to the treatment of 33 pa-
tients with OCD who were refractory to fluvoxamine was
no better than placebo in reducing OC, depressive, or anx-
iety symptoms. In this study, either buspirone (up to a
maximal daily dose of 60 mg) or placebo was combined
with fluvoxamine for 6 weeks in patients already taking
fluvoxamine for 8 weeks. Together, these controlled stud-
ies suggest that addition of buspironeto SRI therapy is not
an effective treatment strategy for most patients with
OCD.

Studies in laboratory animals suggest that antidepres-
sant-induced enhancement of serotonin neurotransmission
does not occur immediately because of serotonin autore-
ceptor-mediated inhibition of firing rate and release. As
these autoreceptors desensitize during chronic antidepres-
sant administration, both firing rate and release recover,
leading to anet increase in serotonin neurotransmission. A
research group from Spain® hypothesized that addition of
an agent that blocks somatodendritic 5-HT,, autorecep-
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tors, such as pindolol, might accelerate or augment the ac-
tion of antidepressants in humans. Pindolol is a non-
selective B-adrenergic antagonist that binds with high af-
finity to the 5-HT,, receptor®” and antagonizes the ac-
tions of 5-HT,, agonists in animals® and humans,®®
Artigas et a. conducted an open-label study on the effects
of pindolol augmentation of SRIs or monoamine oxidase
inhibitors in patients with major depression and had en-
couraging results.® Blier and colleagues’® at McGill
have since examined the use of pindolol in OCD. They
added pindolol (2.5 mg t.i.d.) to ongoing SRI treatment of
nine patients with OCD who had not responded to SRIs
alone.® Four weeks of combined pindolol-SRI treatment
had a clear antidepressant effect in patients with depres-
sive symptomatology but did not reduce severity of OC
symptoms as reflected on the Y-BOCS. It is noteworthy,
however, that addition of tryptophan to the SRI-pindolol
regimen in 13 patients produced significant improvement
in OC symptoms after 4 weeks, with additional gains after
6 weeks.'™ Blier et al. are conducting a controlled trial to
confirm these exciting preliminary findings.

Clinicians often comedicate their SRI-resistant OCD
patients with clomipramine and an SSRI even though
there is little empirical support for the practice. One rea-
son for adding a better tolerated SSRI has been the emer-
gence of dose-limiting clomipramine-related side effects.
In this vein, there are some encouraging case reports of
coadministering fluoxetine and clomipramine in adoles-
cents'™ and adults” with OCD. Another rationale for the
combination is to use the SSRI to inhibit the degradation
of “clomipramine to its less serotonergic metabolites.
Severa early studiesin OCD patients treated with clomi-
pramine found that response was correlated with plasma
levels of the parent compound, but not its metabolite
desmethylclomipramine.’® In arecent study,'® 21 patients
with either depression or OCD were given combined flu-
voxamine-clomipramine.treatment. Most of the patients
were said to have enjoyed a good response to the combina-
tion. Concomitant fluvoxamine was associated with eleva-
tions in plasma concentrations of .clomipramine while the
corresponding levels of the metabolites were lowered. No
serious adverse events were observed despite CMI levels
ranging as high as 500 to 1200 ng/mL in half the patients.
Because of the risks associated with SRI-induced eleva-
tionsin plasmalevelsof tricyclics, caution should be exer-
cised when these drugs are used concurrently.’® The po-
tential for clomipramine to lower seizure threshold is of
particular concern, making it advisable to measure plasma
clomipramine levels before and after addition of an SSRI.
Inlight of thelimited options avail able and the widespread
use of this approach, rigorous investigation of clomipra-
mine-SSRI combinations in treatment-refractory OCD
seems justified.

Conventional neuroleptics alone do not appear effec-
tive in OCD,™® put there is evidence that conjoint SRI-
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neuroleptic treatment may be beneficial in some cases of
OCD.Y To date, the putative subgroup that has received
the most attention has been OCD with a comorbid chronic
tic disorder. This research has been based on the
phenomenologic, family/genetic, neurochemical, and
neuroanatomic overlap between OCD and TS and the ex-
tensive preclinical literature documenting anatomic and
functional interactions between the serotonin and dopa-
mine systems in the brain.’®%! Toyrette's syndrome is
a chronic neuropsychiatric disorder of childhood onset
that is characterized by multiple motor and phonic tics that
wax and wane in severity and by an array of behavioral
problems, including symptoms of attention deficit hyper-
activity disorder and OCD. Conventional neuroleptics,
such as haloperidol and pimozide, have been the mainstay
of treatment for TS*%®

Riddle et a.** reported on the anti-OC benefits of add-
ing an SRI to neuroleptic intwo cases of concomitant TS
and OCD. Subsequently, Delgado et al.™** reported on a
young man with coexisting TS 'and OCD who showed
marked improvement in his OC symptoms as well astics
when pimozide was added to fluvoxamine. Of interest, OC
symptoms returned and tics remained suppressed when
fluvoxamine was discontinued and the patient was left on
pimozide alone. This suggested that adequate control of
his OC symptoms required coadministration of an SRI"and
a dopamine antagonist, whereas tics could be managed
with a dopamine antagonist alone. This case was followed
up with a successful open case series in which a low-dose
neuroleptic (haloperidol or pimozide) was added to ongo-
ing treatment in 17 nonpsychotic OCD patients unrespon-
sive to fluvoxamine alone.™ Findings from an indepen-
dent retrospective review of five adolescents with TS and
comorbid OC™® are consistent with the results of the Yale
group.

Results from a double-blind, placebo-controlled study
of haloperidol addition to fluvoxamine-refractory patients
with OCD lend further support to the efficacy of this com-
bination treatment strategy.’®” Sixty-two patients received
single-blind placebo treatment for 1 week, followed by 8
weeks of single-blind treatment with fluvoxamine. Thirty-
four of these had an unsatisfactory response to 8 weeks of
fluvoxamine monotherapy and were then randomly as-
signed (double-blind) to either 4 weeks of haloperidol
(N =17) or placebo (N =17) in addition to a fixed daily
dosage of fluvoxamine. A comorbid diagnosis of chronic
tics or TS was present in 8 of the haloperidol group and 7
of the placebo group. Mean daily dose of haloperidol at
the end of the 4-week trial was 6.2 + 3.0 mg. Benztropine
0.5 mg b.i.d. was administered prophylactically to both the
hal operidol and placebo groups. For the purpose of therat-
ings, tics were distinguished from tic-like compulsions
(e.g., compulsive touching or blinking) on the basis of
whether the patient attached a purpose or meaning to the
behavior. For example, if a patient felt an urge to repeat-
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edly touch an object, this would be rated as a compulsion
only if it was preceded by aneed to neutralize an obsessive
thought or image; otherwise it would be |abeled a complex
motor tic.

The fluvoxamine-haloperidol combination was signifi-
cantly superior to the fluvoxamine-placebo combination
on the basis of both stringent categorical response criteria
and mean change in weekly Y-BOCS scores. Eleven
(65%) of 17 of the patients who received haloperidol were
responders, whereas none of the placebo-treated group
showed a response. In responders to addition of hal operi-
dol, Y-BOCS scores decreased significantly from
25.1+6.0t0 15.5 £ 9.1 or 39%. As predicted, most of the
benefit of haloperidol addition to fluvoxamine occurred in
the OCD patients with a chronic tic disorder. In those pa-
tients with a comorbid chronic tic disorder, Y-BOCS
scores decreased from 25.5 + 4.7 to 13.6 = 8.0 (47%) after
haloperidol addition. Eight (100%) of 8 patients with a
current comorbid tic disorder were responders to hal operi-
dol addition, whereas 3 (33%) of 9 patients without a tic
disorder were responders. There were no significant dif-
ferences in plasma fluvoxamine levels between the flu-
voxamine-haloperidol and fluvoxamine-placebo groups at
the end of the 4-week trial. Thus, it seems unlikely that the
therapeutic action of haloperidol addition was mediated
through pharmacokinetic effects.

In another SRI-neuroleptic combination trial, George et
al .™® found that a fluvoxamine and sul piride (a dopamine-
2 antagonist available in the United Kingdom) combina-
tion had synergistic effects in the treatment of both OC
and tic symptoms. Fluvoxamine, when given by itself, ex-
erted modest benefit in the control of OC and tic symp-
toms.*® This somewhat favorable experience with fluvox-
amine monotherapy for tics contrasts with scattered re-
ports that SRIs may exacerbate™ or even induce tics.® It
is the clinical"impression of one of the authors (W.K.G.)
that the effect-of fluvoxamine on tics is indeed variable,
but that many patients experience some subjective im-
provement in tic severity that is difficult to confirm with
direct observation.

Several brief reports suggest that risperidone, one of a
newer generation of antipsychotics with a superior toler-
ability/safety profile, might alleviate OC symptoms when
added to ongoing SRI therapy. In astudy at Yale,*” one of
three TS children with comorbid OCD showed substantial
improvement in OC symptoms when risperidone was
added to paroxetine. McDougle et al.,"*® also of Yale, re-
ported that three of three patients with primary OCD who
were unresponsive to fluvoxamine alone showed marked
improvement after risperidone was added to fluvoxamine.

FLUVOXAMINE IN OC-SPECTRUM DISORDERS

Some neuropsychiatric conditions have been referred
to as OC-spectrum disorders primarily on the basis of their
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similarities to OCD vis-avis characteristic clinical fea
tures (i.e., recurrent distressing thoughts or irresistible be-
haviors) and response to SRIs. Frequent comorbidity with
OCD (e.g., Tourette's syndrome or autism) is another rea-
son for the label of an OC-spectrum disorder. While major
depression is the most frequently encountered comorbid
major psychiatric disorder (and its morbid preoccupations
have been likened to obsessions), it is not thought of as
bel onging to the OC-spectrum because of itsdistinct clini-
cal features, course, and treatment response. Furthermore,
the development of depression is usually presumed sec-
ondary to having OC symptoms. Of the OC-spectrum dis-
orders, TSisthe only one to date for which arelationship
with some forms of OCD is supported by family/genetic
data.llo

Although it is beyond the scope of this article to dis-
cuss the validity of the inclusion of a particular disorder
among the OC-spectrum, several general caveats are
worth noting. First, some authors™*'® have conceptual-
ized OC-spectrum disorders and OCD itself as falling
along a continuum from pure obsessiveness at one end, to
compulsivity and finally to impulsivity .at the other end.
Thisrange of behavioral expression coincideswith the de-
greeto which actions are inhibited, highly planned, or dis-
inhibited, respectively. Alternatively, a gradient-between
risk avoidant and risk seeking behavior has been used to
understand the constitutional differences underlying the
compulsive/impulsive dimension.”® One problem with
these schema is that the differentiation of compulsive
from impulsive behavior can be problematic at the clinical
level. In addition, the hypothesis that OC-spectrum cases
fall aong different points of the compulsivelimpulsive
continuum needs to explain how both compulsive and im-
pulsive behavior can coexist in the same individuals. For
example, some cases of comorbid OCD and TS display
both compulsive (e.g., ritualized grooming) and impulsive
(e.g., inappropriate touching) behaviors. Second, count-
ing conditions as members of the OC-spectrum primarily
because of favorable response to SRIs is liable to be
overinclusive. OCD stands out among major psychiatric
disorders not for its robust response to SRIs—in fact, its
magnitude and rate of response is generally less than in
depression and panic disorder—but for the relative lack of
response to other types of antidepressants or anxiolytics.>®
The technique for establishing the preferential efficacy of
SRIsis best exemplified in the series of comparative clo-
mipramine/desipramine trials conducted by researchers at
the NIMH*® This pharmacologic dissection strategy was
employed in severa other disorders (e.g., trichotilloma-
nia,*?? nail-biting,"* autism,** and paraphilias*®®) bearing
some phenomenological resemblance to OCD. Thus,
demonstration of SRI effectiveness coupled with desipra-
mine ineffectiveness is much stronger evidence for an as-
sociation with OCD than efficacy of SRIs alone. Even
when a condition shows a preferential SRI response (in
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the absence of other investigations disclosing shared
pathobiology), one is limited to inferences about the
mechanisms common to treatment.® Aware of the pitfalls
of extrapolating from parallels in treatment response
alone, Swedo et al.**® questioned the hypothesis that OCD
and trichotillomania are mediated by shared brain path-
ways after functional neuroimaging studies revealed dif-
ferences between the two disorders.

The aforementioned limitations of the OC-spectrum
construct notwithstanding, the following conditions have
been frequently classified as such: among the somatoform
disorders, body dysmorphic disorder (BDD)**" and hypo-
chondriasis'®*?°; the eating disorders, anorexia nervosa,**
bulimia nervosa, and binge-eating disorder™; the child-
hood-onset disorders, autism,* Tourette’s syndrome (TS),
and Prader-Willi syndrome®®***; the impulse control dis-
orders, trichotillomania, 3 pathological gambling,**®
compulsive nail biting (onychophagia),**® kleptomania,*’
and compulsive buying™®; and the paraphilias.'® Available
publications on the use of fluvoxamine in the aforemen-
tioned conditions are briefly reviewed below. Unfortu-
nately, there are few double-blind, placebo-controlled tri-
als of fluvoxamine.

One of the OC-spectrum disorders to receive the most
systematic inquiry is BDD.**"** There have been no
controlled treatment studies of BDD, but several open-
label case series suggest that SRIs are beneficial for many
of these patients, even some with delusional ideation,**4
In aretrospective analysis of 50 patients with BDD, those
treated with clomipramine, fluoxetine, or fluvoxamine
seemed to do better than those treated with tricyclics.*
The six patients treated with fluvoxamine for amean of 19
months were all rated as much or very much improved.**
Phillips and McElroy** conducted an open-label trial of
fluvoxamine (up.to 300 mg daily) in 20 patients with
BDD. Based on stringent outcome criteria, 14 (70%) of 20
were responders*® The. authors note that “delusional
patients were as likely to respond as nondelusional sub-
jects, and insight significantly improved.” Compared with
BDD, there is much less published research on the possi-
ble relationship between hypochondriasis and OCD. 1?82
Currently, we are unaware of any: published reports of
fluvoxamine in hypochondriasis, although there are some
positive reports of other SSRIs in this condition.**

The possible relationship between the eating disorders
and OCD is receiving increased attention.***% Jarry and
Vaccarino,* in their review of neurochemical and phe-
nomenological commonalities, suggest the occurrence of
both eating disorders and OCD along a continuum. The
preoccupations with body image and compulsive behav-
iors associated with dieting and eating (e.g., calorie count-
ing or ritualized arrangement of food) in anorexia nervosa
bear a strong phenomenol ogical resemblance to the obses-
sions and compulsions of OCD. (It could be argued, how-
ever, that the relatively fixed idea of being overweight in
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anorexia nervosa is more akin to the distorted bodily pre-
occupations seen in BDD than the good insight character-
istic of OCD.) Frequent comorbidity and other lines of evi-
dence also point to a more fundamental relationship be-
tween anorexia nervosa and OCD.*** The compulsive
drive behind bingeing, as well as the distressful thoughts
that accompany unwanted weight gain, have led to consid-
eration of bulimia nervosa and binge-eating disorder asre-
lated to OCD. Binge-eating disorder appears to be related
to bulimia nervosa but does not involve behaviors to pre-
vent weight gain such as purging or laxative use and is cur-
rently stated as an example of eating disorder not other-
wise specified (NOS) in DSM-IV.™! To our knowledge,
there have been no reported cases of fluvoxamine treat-
ment in anorexia nervosa, but both bulimia nervosa*4
and binge-eating disorder****>! have shown positive results
with this medication. It should be noted that fluoxetine has
been shown efficaciousin the treatment of bulimianervosa
and has received a Food and Drug Administration (FDA)
indication for this disorder.>> An 8-week open trial of 10
patients with recurrent binge-eating who did not engage in
self-induced vomiting showed a significant-reduction in
the frequency of binge-eating while treated with fluvox-
amine 200 mg/day.™ Hudson et al.***‘conducted a place-
bo-controlled study of fluvoxamine in 67 patients diag-
nosed with binge-eating disorder by DSM-IV criteria and
also found a significant reduction in the frequency. of
binge-eating episodes as well as significant overall im-
provement. Studies of fluvoxamine in the prevention of re-
lapse in bulimianervosa have met with mixed results,*>*%

Severa of the disorders first diagnosed in childhood
have been adopted as members of the OC-spectrum mostly
on the basis of comorbid OCD or OC symptoms. The treat-
ment of tic-related OCD with fluvoxamine was discussed
earlier in this article. Autistic patients may exhibit classic
compulsive symptoms such as repeating routine activities,
ordering, hoarding, incessant questioning, touching, tap-
ping, as well as other stereotyped behaviors.”® In double-
blind trials of autistic subjects, Gorden et al.*** found that
clomipramine was superior to desipramine and placebo in
controlling autistic symptoms, anger, and compulsive,
ritualized behaviors. McDougle et al.* described a 30-
year-old man with coincident OCD and autism who expe-
rienced sustained clinical improvement in global outlook
aswell as OC symptoms while taking fluvoxamine 150 mg
0.d. Harvey and Cooray™*® presented a case report of a 20-
year-old autistic woman who displayed excessive and ritu-
alized cleaning of the telephone, ritualized sniffing and
smelling of objects, and repetitive ordering and arranging
of objects and books in addition to repetitive stereotypic
behavior. The patient was treated with fluvoxamine 100
mg/day and showed improvement in multiple areas at 6
weeks including behavior, language, and recovery of func-
tional abilities supported by a substantial decline in Y-
BOCS scores.™®
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Among the impulse control disorders, trichotillomania
has been examined most closely with respect to its rela-
tionship with OCD.™ Some authors have posited that
pathologic grooming is the common thread between
trichotillomania, onychophagia, and some forms of
OCD.*™ While early reports of trichotillomania empha-
sized its co-occurrence with OCD and favorable response
to SRIs,*? |ater studiesindicate that trichotillomaniaoften
exists in isolation®™ and that pharmacotherapy often
fails™ While there are successful double-blind, con-
trolled trials with clomipramine,® SSRI efficacy in
trichotillomania has not been supported by most con-
trolled trials of fluoxetine.****** Recently, Christenson and
Crow™® completed an 8-week open trial of fluvoxamine
(up to 300 mg/day) in 19 patients with trichotillomania.
Subjects improved on four of five outcome measures,
with the reduction from baseline ranging from 22% to
43%. However, only 4 (21%) of 19 subjects qualified as
responders on the basis of stringent criteria, and alossin
efficacy appeared by the end of 6 months. Double-blind,
placebo-controlled trials are needed to confirm the effi-
cacy of fluvoxamine in the acute and long-term treatment
of trichotillomania.

Another impulse control disorder sometimes consid-
ered within the OC-spectrum is pathological gambling, an
underdiagnosed problem with deleterious conse-
guences.’® OC-like behaviorsin this disorder include dif-
ficulty resisting thoughts and urges to perform repetitive
behavior, an increased sense of tension prior to perform-
ing the behavior, and a subsequent sense of relief after
completing it. Literature on pharmacologic treatment of
this illness is scant, but some effectiveness has been at-
tributed to clomipramine use.’®* Wong and Hollander'®®
have reported positive preliminary results in six patients
with pathological gambling and a positive family history
of pathological gambling who were treated with fluvox-
amine for 8 weeks. Four of six were responders as defined
by “much” or “very much improved” on the CGI and a
> 25% decrease in scores on the Y-BOCS adapted for
pathological gambling.

Compulsive buying is characterized by an uncon-
trollable and senseless urge by the person to buy. 8% |ts
nosologic status is unclear, but some have classified it as
an impulse control disorder NOS in DSM-1V. Black®
described a case report of a 35-year-old womanwho spent
much of her life compulsively shopping, although she
acknowledged that it was excessive and caused financial
difficulties. The patient was treated with fluvoxamine 150
mg/day and after 8 weeks reported decreased thoughts
about shopping and less time actually shopping. Black**®
later performed an open-label study of fluvoxaminein 10
patients with moderate to severe compulsive buying. By
Week 5 of a9-week trial, 9 of 10 responded as defined by
a 50% improvement on the Y-BOCS adapted for
shopping.
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Travin'®® attempts to explain the often confusing diag-
nostic terminology and categorization of compulsive
sexual behaviors. One framework for understanding this
group of paraphilic and nonparaphilic disordersisthrough
an obsessive-compulsive spectrum disorder model where
the behavior is motivated by anxiety reduction as opposed
to desire. Kruesi et a.'® studied 15 paraphiliacs in a
double-blind, crossover study of clomipramine versus des-
ipramine. Although the study is limited by a small sasmple
size (only 8 completers), unlike OCD, there was no prefer-
ential benefit of clomipramine over desipramine. Kruesi et
al. acknowledge that the heterogeneity of the paraphilias
included in the study may have affected the results. Stein
et al.**" described an unsuccessful 8-week trial of fluvox-
amine in one patient with a paraphilia who experienced
decreased masturbation secondary to impotence and a de-
lay in gjaculation without a change in fantasies. In con-
trast, Zohar et al.’®® successfully treated a male exhibition-
ist who had compulsive masturbation by using fluvox-
amine up to 300 mg/day. There was a complete resolution
of symptoms after 2 weeks of fluvoxamine treatment
whereas desipramine induced a relapse in the same indi-
vidual.

RECOMMENDATIONS ON THE
USE OF FLUVOXAMINE IN OCD

Dosing

The usual adult dose of fluvoxamineis between 100mg
and 300 mg daily. It is unusual to find patients with OCD
who respond to doses less than 100 mg daily. A starting
dose not exceeding 50 mg taken after an evening meal
may help minimize nausea and other early side effects that
might lead to premature termination of treatment. In some
cases, a starting dose of 25 mg may be warranted. In the
early stages of treatment, the primary objective is to pro-
mote compliance. Although patients may be experiencing
marked distress and functional impairment, most have had
symptoms for years before presenting for treatment. The
dose of fluvoxamine can be increased by 50-mg incre-
ments every 3 to 4 days in outpatients (even faster in inpa-
tients), but this dose escalation should be reduced to 50 mg
every week if the patient is troubled by side effects.

There are no fixed-dose trials of fluvoxamine to guide
our selection of the optimal therapeutic dose. However,
based on clinical experience, we recommend an initial tar-
get dose of 200 mg daily. If the patient is not showing sig-
nificant improvement after 8 weeks at this dose—and pro-
vided he/she istolerating it—the dose should be increased
to 300 mg daily for at |east 4 weeks before abandoning the
trial as unsuccessful. It isthe clinical impression of one of
the authors (W.K.G.) that, compared with fluvoxamine,
fluoxetine tends to induce more activation; conversely,
fluvoxamine is generally more sedating. For these rea
sons, we generally administer fluoxetine in the morning,
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whereas the bulk of the fluvoxamine doseisusually given
at bedtime. If the patient reports disrupted sleep, then the
dosage timing should be reversed such that the bulk of flu-
voxamine is taken in the morning. The dosage of fluvox-
amine should be reduced in patients with evidence of he-
patic dysfunction. In the elderly, the dose should be in-
creased more slowly and the maximum daily dose may be
lower.

Based on the multicenter trial of fluvoxamine in chil-
dren and adolescents with OCD,”® it is advisable to start
patients in this age range on fluvoxamine 25 mg at bed-
time. This dose should be continued for approximately 3
days and then increased by 25-mg increments every 3to 4
days until a maximum daily dose of 200 mg is achieved.
Fluvoxamine should be given twice daily for daily doses
of 75 mg or greater with the larger dose given at bedtime.

Adverse events have been associated with abrupt dis-
continuation of the SSRIs paroxetine'**'® fluvoxa-
mine, Y1 and sertraline.r®®! Relatively fewer such re-
ports after abrupt cessation of fluoxetine'®?#* may reflect
the long half-lives of the drug and its metabolite norflu-
oxetine.®™ The constellation of symptoms reported is
somewhat variable, but has most frequently included flu-
like symptomes, vertigo/dizziness, insomnia, vivid dreams,
irritability, and headaches lasting from several days to
more than a week. No medically significant events have
been documented, but patients often describe marked dis-
comfort. To reduce the risk of a discontinuation syn-
drome, agradual taper of fluvoxamineisgenerally recom-
mended in patients who have received chronic treatment
with.more than 100 mg daily.

Management of Side Effects

In_general, fluvoxamine is well-tolerated, yet, when
side effects do occur, their appropriate management can
reduce discomfort, improve quality of life, and thereby
foster compliance. Literature on the management of flu-
voxamine-induced side effects is limited to case reports
and generally follows clinical - experience gained with
other SSRIs. Since side effects are often dose related, dos-
age reduction is aways the first consideration. However,
the addition of a second medication may be indicated to
counteract the side effects of nausea, insomnia, or sexual
dysfunction.

Gastrointestinal side effects are often .reduced by
taking fluvoxamine with food, which, as noted earlier,
does not affect the absorption of the drug. As with the
other SSRIs, nausea frequently occurs early in the course
of treatment and dissipates over time, only infrequently
leading to drug discontinuation. If nausea develops, up-
ward titration should be suspended until this side effect
begins to abate. However, in patients with persistent
nausea, adjunctive medication may be considered. There
has been one positive open label study of the gastric
promotility agent cisapride (5 mg b.i.d.) in eight patients
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with SSRI (fluoxetine, paroxetine, and sertraline)-induced
nausea.’®® To the extent that this effect of cisapride is me-
diated through its serotonin receptor type 3 (5-HT) block-
ing action,® other 5-HT, antagonists such as ondansetron
may also prove beneficial.®® There is currently no pub-
lished literature regarding an interaction between cisa-
pride and fluvoxamine. However, combining cisapride
with agents that inhibit cytochrome P450 3A4 isoenzyme,
such as erythromycin, has resulted in life-threatening
cardiac arrhythmias'®®; therefore, conjoint use of cisapride
and fluvoxamine should be avoided.

In evaluating insomnia in a patient receiving fluvox-
amine, it isimportant to rule out insomnia secondary to an
inadequately treated comorbid depression or persistent ob-
sessional thoughts. Once thisis done, the clinician is often
faced with choosing a‘medication for symptomatic treat-
ment of this side effect. The triazolopyridine antidepres-
sant trazodone has been a popular choice because of its
sedative effects in low doses. There has been one double-
blind, placebo-controlled study of trazodone (50-100 mg)
for antidepressant-associated insomnia in 17 depressed
patients.*®® Thirteen patients receiving fluoxetine and 2 pa-
tients receiving bupropion completed the study. One pa-
tient dropped out of the study secondary to excessive day-
time sedation, and 1 dropped out after no response with
placebo. Of the completers, 67% experienced. improve-
ment with trazodone and 13% with placebo. It has not
been determined if trazodone addition has an effect (posi-
tive or negative) on OC symptoms. In the only double-
blind, placebo-controlled trial, trazodone monotherapy
failed to demonstrate significant anti-OC efficacy.’®® This
may be a moot point, as the dose of trazodone that is used
for sleep induction is considerably lower than that used for
treating depression. Clinical practice would indicate that
an alternativeto trazodone for drug-induced insomnia may
beatrial of ahypnotic dose of abenzodiazepine. Thereare
no published reports addressing this specific use of the
benzodiazepines. However, in choosing an agent for usein
combination with fluvoxamine, benzodiazepines metabo-
lized via cytochrome P450 3A4 isoenzyme (alprazolam,
triazolam, diazepam) should generally be avoided or used
in lower doses to avoid benzodiazepine toxicity. Preferred
agents may be the 3-hydroxybenzodiazepines (lorazepam,
oxazepam, temazepam) that are primarily metabolized
through glucuronidation.

Sexual dysfunction in patients receiving psychotropic
medications is best approached through a systematic
evaluation to determine causality.’* For casesin which the
SRI seems responsible, the literature offers severa differ-
ent approaches to consider. Cyproheptadine is an antihis-
tamine and 5-HT, antagonist that has been reported to re-
verse anorgasmiaand g aculatory delay secondary to sero-
tonergic medications such as fluoxetine.*®>'* There has
been one case report of successful treatment of fluvox-
amine-induced anorgasmiain a 63-year-old man using cy-
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proheptadine 4 to 6 mg 2 hours prior to intercourse.”* Se-
dation is common with cyproheptadine and may present a
dose-limiting side effect. Additionally, there has been con-
cern about the capacity of cyproheptadine to reverse the
antidepressant effects of fluoxetine.X® In an open trial,**®
the a,-antagonist yohimbine was reported to counter the
sexual side effects of clomipramine and fluoxetine in six
patients. The authors note that dosing had to be individual-
ized across a broad range (2.7-16.2 mg, given on a p.r.n.
basis, 2—4 hours before intercourse) in order to achieve
benefit and avoid side effects of shakiness, fatigue, exces-
sive sweating, anxiety, and insomnia. Yohimbine was
given on aregular dosing schedule (5.4 mg t.i.d.) in an-
other open trial® to nine patients receiving 20 to 40 mg of
fluoxetine. Eight of the nine patients reported improve-
ment in sexual functioning. Five patients reported side ef-
fects of nausea, anxiety, insomnia, and urinary frequency,
which led to discontinuation of yohimbine in two cases. A
third agent, amantadine (100-200 mg/day), has been used
to counter fluoxetine-induced anorgasmia in a seven-pa-
tient case series.*®® Anorgasmiaresolved in five of the pa-
tients, but persisted in two. There were no adverse effects
reported in this series. There has been one case report of
fluoxetine-induced sexual side effects resolving in a 50-
year-old man after the addition of bupropion.**® The mech-
anism by which bupropion resolved this sexual dysfunc-
tion is unknown, but the authors suggest that it may be re-
|ated to its dopamine reuptake inhibiting actions. The ben-
efit of adrug holiday has been evaluated in an open trial of
30 patients experiencing SSRI-induced sexual dysfunc-
tion.?® Patients receiving paroxetine and sertraline, but
not fluoxetine, reported significant improvement in sexual
functioning after a 2-day drug holiday. There were no sta-
tistically significant increases in depression ratings fol-
lowing discontinuation of the antidepressant. The compa-
rable half-life of ‘fluvoxamine would support a trial of
similar brief drug holidays for countering sexual side ef-
fects.

SUMMARY

In summary, the mainstay of pharmacologic treatment
for OCD is an adequate trial with a potent SRI. The potent
SRIs clomipramine, fluoxetine, fluvoxamine, paroxetine,
and sertraline have been shown in double-blind triadlsto be
significantly better than placebo in the treatment of OCD.
While these medications rarely eliminate all symptoms of
OCD, they represent a major advance over previously
availablebiological treatments. A trial with apotent SRI in
OCD should not be abandoned as afailure until the end of
Week 12 unlessintolerable side effects emerge.

Fluvoxamine, the subject of thisreview, is an effective
and generally well-tolerated treatment for OCD and has an
extensive clinical database supporting its safety. The most
common side effects are those typical of SSRIs as aclass:
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nausea, insomnia, somnolence, and sexual dysfunction.
Some evidence suggests that the incidence of sexual dys-
function may be somewhat lower with fluvoxamine com-
pared with other SSRIs. Compared with fluoxetine, flu-
voxamine may induce less activation, but more drowsi-
ness. The effective dose range is between 100 and 300 mg
daily and can usually be given as a single nighttime dose.
Preliminary evidence supports the effectiveness of fluvox-
amine in children and adolescents with OCD. Recent
double-blind comparative trials suggest that fluvoxamine
and clomipramine possess equivalent efficacy in OCD.

A growing appreciation of the cytochrome P450 en-
zyme systems has led to increased scrutiny of potential
drug-drug interactions. Some of the nonsedating antihista-
mines (i.e., terfenadine and astemizole) should not be used
in combination with fluvoxamine, sertraline, fluoxetine,
or nefazodone because of the potential risk of cardiotoxic-
ity. By the same token, the gastric prokinetic agent
cisapride should not be prescribed along with fluvox-
amine. It appears that another antihistamine, loratadine,
can be used safely with fluvoxamine. The pharmacoki-
netic profiles of cetirizine and fexofenadine, two newer
antihistamines, suggest that fluvoxamine should not inter-
fere with their biotransformation. As with other. SRIs,
MAOIs and fluvoxamine should not be prescribed within
2 to 3 weeks of each other. Concomitant administration-of
the following medications with fluvoxamine. requires
careful monitoring for clinical and/or laboratory signs of
toxicity: warfarin, theophylline, propranolol, clozapine,
phenytoin, carbamazepine, alprazolam, some tricyclics,
and methadone. For most of these drugs, the dose should
be reduced (e.g., by 50% in the case of aprazolam) when
given with fluvoxamine. Coadministration of diazepam
should be avoided because fluvoxamine reduces the clear-
ance of both diazepam and its active metabolite desme-
thyldiazepam, which may lead to accumulation of both
species during chronic administration. Metabolism of lor-
azepam, oxazepam, or temazepam should not be affected
by fluvoxamine. Although the package insert warns
against concomitant use of dextrofenfluramine and SRIs,
the preclinical and clinical basis for this concern isill-de-
fined.

Fluvoxamine has shown promise in the treatment of
several so-called OC-spectrum disorders, including binge-
eating disorder, BDD, trichotillomania, compulsive buy-
ing, and pathological gambling. Some features of autism
also seem to improve with fluvoxamine. Additional
double-blind, placebo-controlled studies are needed to es-
tablish the efficacy of fluvoxamine in these conditions. A
combination of fluvoxamine and the neuroleptic haloperi-
dol was effective in a subgroup of fluvoxamine-refractory
patients with comorbid OCD and chronic tics. The com-
mon clinical practice of combining clomipramine with
SSRIs, such as fluvoxamine, needs to be subjected to rig-
orous efficacy and safety assessment. Future studies are
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needed to determine if behavior therapy can reduce the
high relapse rate that often occurs after SRI discontinua-
tionin OCD.

Drug names: alprazolam (Xanax), amantadine (Symmetrel), astemizole
(Hismanal), benztropine (Cogentin and others), bupropion (Wellbutrin),
buspirone (BuSpar), carbamazepine (Tegretol and others), cetirizine
(Zyrtec), chloral hydrate (Noctec), cisapride (Propulsid), clomipramine
(Anafranil), clozapine (Clozaril), desipramine (Norpramin and others),
diazepam (Valium and others), erythromycin (E-Mycin and others), fen-
fluramine (Pondimin), fexofenadine (Allegra), fluoxetine (Prozac), flu-
voxamine (Luvox), haloperidol (Haldol and others), imipramine (Tofra-
nil and others), ketoconazole (Nizoral), loratadine (Claritin), lorazepam
(Ativan and others), methadone (Methadose and others), nefazodone
(Serzone), ondansetron (Zofran), oxazepam (Serax and others), paroxe-
tine (Paxil), phenytoin (Dilantin and others), pimozide (Orap), pindolol
(Visken), propranolol (Inderal and others), risperidone (Risperdal), ser-
traline (Zoloft), sulpiride (Dogmatyl), temazepam (Restoril and others),
terfenadine (Seldane), theophylline (Constant-T and others), trazodone
(Desyrel and others), triazolam (Halcion), warfarin (Coumadin and oth-
ers), yohimbine (Yocon and others).
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