SSRIs and SNRIs:

Broad Spectrum of Efficacy Beyond Major Depression

Jack M. Gorman, M.D., and Justine M. Kent, M.D.

Originally studied and introduced for the treatment of depression, the selective serotonin reuptake
inhibitors (SSRIs) and serotonin/norepinephrine reuptake inhibitors (SNRIS) have proven effective for
a broad range of psychiatric illnesses, including several anxiety disorders, bulimia, and dysthymia.
These drugs have in common important effects on the serotonergic (5-HT) neurotransmission system,
which isinvolved in mediating a substantial number of important functions, including mood, aggres-
sion, sexual behavior, and pain. In addition, some of the new antidepressants, like venlafaxine/venla-
faxine XR; also have effects on the noradrenergic neurotransmission system, which also appears im-
portant in'mood and anxiety disorders. These new drugs, because of their specificity for the serotonin
and norepinephrine reuptake proteins, lack most of the adverse side effects of tricyclic antidepressants
and monoamine oxidase inhibitors. Consequently, in addition to being the usual first-line treatments
for major depression, they are also first-line for panic disorder, obsessive-compulsive disorder, social
phobia, posttraumatic stress disorder, and bulimia. They may also be the best medication treatments
for dysthymia and generalized anxiety disorder. Further advances in psychopharmacology will be

driven by discoveries from-brain imaging and molecular biological research.

he sel ective serotonin reuptake inhibitors (SSRIs)-and
serotonin/norepinephrine reuptake inhibitors (SNRI S)
have all proven effective in the treatment of major depres-
sion. Increasingly, however, these medications are shown
to have abroad range of efficacy in seemingly diverse dis-
orders, including all of the anxiety disorders. This devel-
opment has had both heuristic and clinical implications.
An understanding of the neuroanatomy of the seroton-
ergic neurotransmission system givesinsight into the basis
for the broad-spectrum efficacy of these second- and third-
generation antidepressants. Serotonergic neurons origi-
natein fairly restricted areasin the brain stem raphe region
but then project widely throughout the central nervous
system. Projections to frontal cortex may mediate mood,
to hypothalamus appetite and sleep, and to the amygdala
anxiety and fear responses. Serotonin also playsarolein
aggression, sexua behavior, and pain. It is no surprise,
then, that altering serotonergic neurotransmission with
medication affects a wide range of human function.
More recent antidepressants like venl af axine/venl af ax-
ine XR, nefazodone, and mirtazapine also have actions on
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the noradrenergic system. In this, they resemble tricyclic
antidepressants, many of which have similar dual action
on serotonergic and noradrenergic reuptake. Fortunately,
however, the newer drugs are almost entirely devoid of the
anticholinergic and cardiovascular adverse effects of the
tricyclics and thus allow modification of both the seroto-
nergic-and noradrenergic systems without producing the
toxicity common to thetricyclics. It isnow clear that there
areimportant rel ationshi ps between the 2 neurotransmitter
systems.* Thus, projections of serotonergic neurons from
the midbrain raphe areato the noradrenergic nucleus locus
ceruleus praobably play an important role in the regulation
of mood and anxiety.

One of the challengesin understanding the mechanism
of action of antidepressants is the apparent dissociation
between the rapid effects they have on neurotransmitter
reuptake and the delay in clinical effect. For example,
medications like fluoxetine and venlafaxine/venlafaxine
XR substantialy inhibit serotonin reuptake by the presyn-
aptic neuron after only afew days, but depressed and anx-
ious patients do not realize clinical benefits for several
weeks. This implies that reuptake inhibition of serotonin
and norepinephrine is probably only the first step of acas-
cade of neuronal eventsthat ultimately |eadsto antianxiety
and antidepressant effects. It is now widely believed that
the increase in synaptic serotonin and norepinephrine pro-
duced by antidepressants leads to the phosphorylation of
transcription factors within postsynaptic neurons in the
brain.? These transcription factors are then able to bind to
promoter regions on genes. The result is activation of pre-
viously latent genes. This process takes several weeks and
undoubtedly explains how antidepressants work at the
most fundamental level.
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TREATMENT OF ANXIETY DISORDERS

Panic Disorder

SSRIs are now widely recognized as the first-line med-
ication treatment for panic disorder. Thereis evidence that
all of the marketed SSRIs—fluoxetine, fluvoxamine, ser-
traline, and paroxetine—as well as a newly available
SSRI, citalopram, are effective. Black et a. compared flu-
voxamine in doses of 200 to 300 mg daily to placebo and
cognitive-behavioral psychotherapy (CBT) in panic disor-
der patients.® In this 8-week trial, fluvoxamine proved su-
perior to both placebo and CBT, with 81% of fluvox-
amine-treated patients panic-free by the end of the trial.
Although this study has been criticized for methodol ogical
problems in the CBT arm, it clearly documents the effi-
cacy of an SSRI. Paroxetine was the first antidepressant to
receive Food and Drug Administration (FDA) approval for
the specific treatment of panic disorder. In a study by
Oehrberg et al.,* patients were randomly assigned to re-
ceive paroxetine plus cognitive therapy. or placebo plus
cognitive therapy. Nearly 90% of the paroxetine-treated
patients were responders, significantly ‘more than in the
placebo arm. In another paroxetine study, Ballenger et a.,”
tested 3 doses of paroxetine—10, 20, ‘and 40 mg/day—
against placebo. The 40-mg/day dose proved significantly
more effective than placebo, again with more than-80% of
panic disorder patients becoming panic-free. These stud-
ies, showing robust antipanic efficacy, have led to the
sense that SSRIs may be more effective than tricyclics or
benzodiazepines in the treatment of panic disorder. In-
deed, 1 meta-analysis found superior efficacy for the
SSRIs.®

Sertraline was the second antidepressant approved by
the FDA for panic disorder. Several multicenter studies
formed the basis of that approval.” These studies showed
that al doses of sertraline were equally effective in treat-
ing panic disorder and that sertraline was effective for a
range of symptoms that are part of panic disorder, includ-
ing panic attacks, phobic avoidance, and overall disability.
A multicenter study was reported in 1997 in which 2 doses
of fluoxetine, 10 and 20 mg/day, were compared to place-
bo.8 On most measures, the 20-mg/day dose was superior
to placebo, including global improvement, phobic avoid-
ance, and depression. The 10-mg/day dose was superior to
placebo for reducing the frequency of panic attacks. It is
important to note that an increasing number of studiesin-
vestigating the efficacy of medications for panic disorder
assess improvement across a range of symptom measures
and are not restricted to looking only at the effect of the
medication on panic attack frequency.

As stated earlier, it is known from preclinical studies
that serotonergic neurons project to noradrenergic centers
of the brain, including the locus ceruleus. In general, these
serotonergic projections are inhibitory to noradrenergic
activity. Although SSRIs have no direct effect on norad-
renergic release, reuptake, or receptor binding, Coplan et
al.? investigated whether long-term administration of an
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SSRI affects noradrenergic activity. Patients with panic
disorder were treated with fluoxetine for 12 weeks. The
plasma level of the main norepinephrine metabolite 3-
methoxy-4-hydroxyphenylglycol (MHPG) was measured
before treatment and at the end of the triad. MHPG was
also measured at baseline in agroup of normal controls. At
baseline, the patients had significantly higher levels of
MHPG than the controls, consistent with previous findings
of heightened noradrenergic activity in panic disorder. At
12 weeks, however, there was a significant decrease in
MHPG level in the patients, most marked in those who re-
sponded to treatment. This suggests that the increase in
synaptic serotonin produced by SSRIs and SNRIs may
lead to adecrease in noradrenergic activity and therefore a
diminution of panic symptoms referable to noradrenergic
hyperactivity.

The possibility that both serotonergic and noradrenergic
activity are important in the pathophysiology of panic dis-
order raises the issue of the possible efficacy of SNRIs,
which affect both systems. Geracioti'® reported 4 cases of
panic disorder treated with venlafaxine. All 4 patients re-
sponded with a minimum of adverse side effects. Interest-
ingly, the doses of venlafaxine were quite low, in the range
of 12.5 to 18.75 mg twice daily of the immediate-release
formulation. Papp et al.** conducted an open-label trial of
venlafaxine with 13 panic disorder patients. The patients
were started at 25 mg/day of the immediate-rel ease prepa-
ration and this was raised by 50 mg weekly to a maximum
of 250 mg/day, based on clinical response. Ten patients
completed the trial and all 10 were responders with com-
plete elimination of panic attacks by week 10. The mean
daily dose of venlafaxine at week 10 was 93.4 mg. This
again raises the possibility that venlafaxine may be effec-
tive for panic disorder at relatively low doses, although
placebo-controlled studies would be necessary to confirm
these observations. A multicenter trial is currently under-
way evaluating the efficacy of nefazodone, which also has
affects on both noradrenergic and serotonergic reuptake,
for patients with panic disorder.

Generalized Anxiety Disorder

Two obstacles have impeded research into the psycho-
pharmacology of generalized anxiety disorder (GAD).
First, it was widely assumed by psychiatrists and other
physicians that only benzodiazepines and buspirone are ef-
fective. Antidepressants were thought, if anything, to have
the potential to worsen GAD. Second, GAD was felt to be
anillnessthat rarely presentsto psychiatrists as opposed to
primary care physicians. Accumulating a sufficiently large
number of GAD patientsfor aclinical trial of a new medi-
cation seemed nearly impossible.

Both assumptions are amost certainly incorrect. Itisin-
teresting to remember that none of the benzodiazepines or
even buspirone were actually tested for efficacy with pa-
tients meeting current criteria for generalized anxiety dis-
order. Trials for these medications anteceded our present
nomenclature. Although benzodiazepines and buspirone
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are clearly effective for GAD, there has always been the
suspicion, based in part on some research, that tricyclic an-
tidepressants are also effective.

Studies with sufficient sample size to make meaningful
comparisons are beginning to be reported that involve anti-
depressant use for GAD. Although more work is clearly
needed, there is once again the suggestion that antidepres-
sants may indeed be effective and, most surprisingly, may
be superior on many counts to benzodiazepines.

For example, in arecently reported study, Rocca et al.*?
compared imipramine, paroxetine, and a standard benzodi-
azepinein thetreatment of GAD. Interestingly, decreasesin
the Hamilton Rating Scale for Anxiety score were observed
for al 3 medications at 2 weeks, but at 4 and 6 weeks, the
antidepressants had actually produced greater decreases in
the anxiety score than the benzodiazepine. The conclusion
from this study, which admittedly did not have a placebo
control, was that antidepressants may prove superior to
benzodiazepines in the treatment of generalized anxiety if
patients and their doctors wait long-enough to appreciate
thefull response. Venlafaxine was al so reported to be useful
for the treatment of GAD in 8 of 11 patientstreated openly
for 8 weeks.®

The extended-release (XR) preparation of venlafaxine
has also been found useful in GAD. Venlafaxine XR 225
mg/day was significantly more effective than placebo, as
measured on the Hamilton Rating Scale for Anxiety and the
Clinical Global Impressions-Severity in an 8-week ran-
domized, placebo-controlled study in 377 patients who met
criteria for GAD, but not major depression.’* Entsuah et
al.*® found 75 mg/day and 150 mg/day of venlafaxine XR to
be significantly better than placebo or buspirone on the
Hospital Anxiety and Depression scale, a patient-rated
scale.

Although it is obvious that the number of GAD studies
remains small, clinicians should consider using antidepres-
sants like paroxetine and extended-release venlafaxine.
Both drugs avoid the well-known discontinuation problems
inherent in benzodiazepine use and may even offer superior
efficacy in thelong run.

Obsessive-Compulsive Disorder

A long history of literature implicates serotonergic ab-
normalities in obsessive-compulsive disorder (OCD). The
hypothesisthat some kind of inadequacy in the serotonergic
neurotransmitter system isinvolved in OCD rests on plate-
let, CSF 5-hydroxyindoleacetic acid (5-HIAA), and neu-
roendocrine challenge studies. More recently, brain imag-
ing studies have implicated abnormal activity in the frontal
cortex and parts of the basal ganglia. Of great interest isthe
recent finding of a possible relationship between OCD and
streptococcal infection in children.®® Ultimately, this may
mean that, for some patients, treatments like antibiotics and
plasmapheresis might be effective.

For now, however, the effective pharmacologic treat-
ments for OCD are al antidepressants that inhibit serotonin
reuptake. One tricyclic, clomipramine, and 4 SSRIs—
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fluvoxamine, fluoxetine, paroxetine, and sertraline—are ap-
proved by the FDA for the treatment of OCD. A number of
studies substantiate the efficacy of clomipraminein OCDY
and some believe that it is more effective than the SSRIs.
However, head-to-head comparisons of SSRIsto clomipra-
mine generally show the former to be equally effective and
much better tolerated.'®*® Hence, an SSRI is almost invari-
ably the first-line treatment for OCD.

As with most anxious patients, starting doses of antide-
pressants are often lower for OCD than for depression. For
example, initial doses of 25 mg/day for clomipramine or 10
mg/day for fluoxetine are not uncommon. Fluvoxamine is
usually begun at about 50 mg/day. On the other hand, many
clinicians find that OCD patients ultimately require fairly
high doses of antidepressants. Hence, daily doses of 50 mg
of paroxetine, 200 mg of sertraline, 80 mg of fluoxetine, or
300 mg of fluvoxamine may be needed to achieve optimal
response. One of the interesting aspects of using antidepres-
santsfor anxiety disordersisthe great variety of doses used
for different conditions. These may differ from what is
needed for depressed patients. For example, 20 mg/day of
paroxetine is often sufficient for depression while 40
mg/day of paroxetine appears to be required for panic dis-
order. Similarly, while 20 mg/day of fluoxetineis generally
effectivefor depression, 80 mg/day of fluoxetine may bere-
quired for OCD. Only when we have afuller understanding
of the mechanism of action of antidepressants and of the ac-
tual neurotransmitter and receptor abnormalitiesin various
psychiatric illnesses will we be able to approach thisissue.

If. medication treatment is successful for OCD, it gener-
ally must be continued indefinitely.® At present, thereisno
evidence that there is ever a point beyond which medica-
tion can be safely discontinued without a high risk of re-
lapse of OCD.

Even' with aggressive medication therapy, however,
many patients with OCD have significant residual symp-
tomsor are only partial responders. M any medications have
been cited as potentiating the response of the antidepres-
sants for OCD, including buspirone, lithium, and fenflura-
mine. None of them, however, have proven to be robustly
effective. The addition of an antipsychotic medication, like
pimozide, to antidepressants for patients with concomitant
tics or for patients whose obsessions border on delusional
thinking may be effective. Many clinicians believe that
combination medication and cognitive-behavioral treatment
is superior to either modality alone, although empirical evi-
dence for thisislacking. The ultimate treatment for refrac-
tory OCD is psychosurgery. While this is extreme, recent
experience suggeststhat it may alleviate symptomsthat oth-
erwise render the OCD patient’s life miserable without im-
posing significant cognitive compromise.

Social Phobia

Many medications—with many false starts—have been
studied in the treatment of social phobia. One impediment
to progress in this area has been the mistaken idea that so-
cia phobiaisnot aseriousillness. Indeed, specific forms of
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social phobia, likethe fear of public speaking, appear to be
so common in the general population that it is arguable
whether they represent a psychiatric abnormality or avari-
ant of normal human behavior. On the other hand, thereis
no question that the generalized form of social phobia, in
which the patient is fearful of multiple performance and
social situations, is a serious disorder with high rates of
disability, concomitant mood disorder, and substance
abuse. Fortunately, evidence now exists that medication
and cognitive-behavioral psychotherapy are effective in-
terventions:

B-Adrenergic blocking drugs originally seemed likely
to be helpful for'social phobiafor 2 reasons. First, many of
the symptoms reported by patients with social phobia dur-
ing episodes of intense anxiety—heart pounding, flushing,
sweating, and trembling—appear referable to the auto-
nomic nervous system. By inhibiting the action of epi-
nephrine in the peripheral nervous system and target or-
gans, it was hoped that (-blockers could prevent these
symptoms and lead to secondary.-reduction in phobic
avoidance. Second, thereis substantial literature and anec-
dotal experience attesting to the benefits of 3-blockers for
performance anxiety situations such as public speaking
and musical performance.

In fact, although it does appear that 3-blockers admin-
istered acutely before a feared performance situation may
be beneficial, they do not have efficacy better than placebo
in the treatment of generalized social phobia. Until re-
cently, 2 medication options had been shown useful for
social phobia, each with attendant problems—clonazepam
and phenelzine.

In a controlled trial, Davidson et al. showed that the
benzodiazepine clonazepam was more effective than pla-
cebo for social phobia.® In that study, 78% of the patients
were rated as responders to the active drug. However, con-
cerns have been raised that people with social phobia may
have great difficulty discontinuing benzodiazepines and
that, given the high rate of alcohol use in social phobia,
they may be relatively contraindicated. Liebowitz et al.?
showed that the monoamine oxidase inhibitor (MAOI)
phenelzine is quite effective for social phobia and this be-
came afrequently prescribed medication. The well-known
and protean adverse side effects of MAQIs, however, limit
the enthusiasm of most psychiatrists for using them
widely. Interestingly, though tricyclic antidepressants
seem effective for other anxiety disorders like panic and
OCD, they appear to be ineffective for social phobia.

A number of open and controlled trials attest to the effi-
cacy of SSRIsfor socia phobia, and although no drug yet
has official FDA approval for this condition, they are now
seen as the logical first-line medication therapy. For ex-
ample, a controlled trial by van Vliet et al. reported that
47% of socia phobic patients responded to fluvoxamine
compared with 8% to placebo.?® Katzelnick et al.?* imple-
mented a placebo-controlled, crossover trial of sertraline
for social phobiaand found that 42% of patients taking the
active drug were rated as moderately to markedly im-
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proved compared with 17% taking placebo. Several open-
label trials of fluoxetine have also reported successful
treatment of social phobia.®® In perhaps the largest medica-
tion study for social phobia yet conducted, 187 patients
were randomly assigned to receive either paroxetine or
placebo. Asreported by Stein,?® 69% of the patients taking
paroxetine responded compared with only 29% taking pla-
cebo. Taken together, the results indicate that, given the
relative safety of SSRIs and the relatively large database
now available, they should be considered the first-line
treatment for social phobia.

Venlafaxine has also been reported to treat social pho-
bia successfully, primarily in patients who had failed to re-
spond or were unable to tolerate an SSRI. Kelsey? re-
ported that 8 of 9 patients with social phobia had a marked
response to venlafaxine.

Posttraumatic Stress Disorder

Clinical trials evaluating treatments for posttraumatic
stress disorder (PTSD) are in a relatively nascent stage.
Anecdotal and open-label studies have reported efficacy
for many medications, including anticonvul sants, benzodi-
azepines, clonazepam, and antidepressants. There have
been very few controlled trials. At this moment, SSRIs
have probably been the most extensively studied, with
positive reports from open-treatment studies available in
the literature for fluoxetine,® sertraling® and fluvox-
amine.* Van der Kolk et al.* conducted a controlled trial
of fluoxetine with 64 veterans and nonveterans with PTSD.
Of the 47 patients who completed the 5-week study, those
in the fluoxetine group had significantly reduced PTSD
symptoms, compared with the placebo group. Unfortu-
nately, the'trial was terminated after just 5 weeks, which
may not be sufficient to document the full potential of an
SSRI like fluoxetine to ameliorate PTSD symptoms. Nev-
ertheless, this.is probably the most convincing and meth-
odologically sound clinical trial yet conducted for PTSD
patients and suggests that SSRIs may be important first-
line therapies. At present, multicenter clinical trials in
PTSD are underway for nefazodone and sertraline.

Dysthymia

Although traditionally dysthymiahas been considered a
neurotic illness amenable only to psychotherapy, a number
of trials have now documented that antidepressants are ef-
fective. When only tricyclicsand MAOIswere available, it
was sometimes difficult to justify the use of medication
given the substantia side effect burden. Given the safety
and tolerability of SSRIs and SNRIs, however, the risk-to-
benefit ratio has clearly shifted so that the clinician must
now ask if there is any justification for not prescribing an
antidepressant to a patient with dysthymia. Far from a be-
nign illness, it is now well recognized that patients with
dysthymia suffer substantially from chronic illness that is
frequently complicated by major depression.

A complete review of all of the antidepressant studies
for dysthymiais beyond the scope of thisarticle. Neverthe-
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Table 1. Antidepressant Treatment of Dysthymia
(Hellerstein et al.)*

Table 3. Antidepressant Treatment of Bulimia
(Goldstein et al.)*

35 patients with dysthymia and without major depressive disorder

8 wk fluoxetine vs placebo

Response in 10/16 (62.5%) fluoxetine patients vs 3/16 (18.8%) placebo
patients

Fluoxetine > placebo at 8 wk on HAM-D and CGl

*Data from reference 32. Abbreviations. CGI = Clinical Global

Impressions scale, HAM-D = Hamilton Rating Scale for Depression.

483 patients with bulimia
16 wk fluoxetine vs placebo
Fluoxetine > placebo in vomiting and binge-eating reduction

*Data from reference 34.

Table 2. Antidepressant Treatment of Dysthymia
(Thase et al.)*

416 patients with early-onset dysthymia, without concurrent major
depressive disorder

12 wk sertraline vs imipramine vs placebo

Both active treatments superior to placebo on HAM-D and MADRS

By CGl criteria, positive response in 59% sertraline, 64% imipramine,
44% placebo

More imipramine than sertraline patients discontinued treatment for
adverse events

*Data from reference 33. Abbreviation: MADRS =

Montgomery-Asberg Depression Rating Scale.

less, 2 of the best studies are depicted in Tables1 and 2. In
an 8-week study, Hellerstein et al.*® randomly assigned 35
patients with dysthymiabut no major depression toreceive
either fluoxetine or placebo. Ten (62.5%) of 16 patients
taking fluoxetine were rated as responders compared to
only 3 (18.8%) of 16 taking placebo. Further, fluoxetine-
treated patients experienced significantly greater decreases
on the Hamilton Rating Scale for Depression (HAM-D)
and more improvement on the Clinical Global Impressions
(CaGl) scale than the placebo-treated patients. In a large
trial, Thase et al.* randomly assigned 416 patients with
dysthymiato a 12-week comparison of sertraline, imipra-
mine, and placebo. Both active drugs produced superior
outcomes on the HAM-D. By CGl criteria, a positive re-
sponse was seen in 59% of patients taking sertraline, 64%
taking imipramine, and 44% taking placebo, but more pa-
tients taking imipramine discontinued the trial because of
an adverse event than did those taking sertraline. Most cli-
nicians now believe that atrial using an SSRI or SNRI for
patients with dysthymiais warranted.

Bulimia

Although bulimiais generally not considered as severe
anillness as anorexianervosa, it isinteresting that only the
former appears to be an antidepressant-responsive syn-
drome. To date, clinical trials attempting to show antide-
pressant efficacy in anorexia have been disappointing,
even though this condition seemsto involve aberrant brain
mechanisms as clearly as any psychiatric illness. On the
other hand, there is now considerable evidence that SSRIs
are effective for bulimia.

Wewill not attempt to review the entire clinical trial lit-
erature for bulimia but rather highlight 2 representative
studies that are described in Tables 3 and 4. In one study,
Goldstein et al.* randomly assigned 483 patients with
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Table 4. Treatment of Bulimia (Walsh et al.)*

120 women with bulimia

Supportive, dynamic vs cognitive behavioral therapy

2-stage medication treatment: desipramine, fluoxetine

CBT > supportive therapy

Medication and therapy > placebo and therapy

CBT and medication > medication alone

*Data from reference 35. Abbreviation: CBT = cognitive-behavioral
therapy.

bulimiato 16 weeks of fluoxetine versus placebo. The flu-
oxetine group had greater decreases in self-induced vomit-
ing and binge-eating than the placebo group. In a second
study, Walsh et al.* entered 120 women with bulimiainto a
placebo-controlled study with 3 objectives: (1) to compare
a supportive, psychodynamically oriented psychotherapy
to a specific CBT, (2) to assess the benefit of a 2-stage
medi cation therapy in which patients received fluoxetine if
initial treatment with desipramine was either ineffective or
not tolerated, and (3) to determine if medication plus psy-
chotherapy would be superior to medication alone. Three
results were evident: (1) CBT was superior to supportive
psychotherapy, (2) medication plus therapy proved superi-
or to placebo plus therapy, and (3) CBT plus medication
was superior to medication alone.

Fluoxetine now has FDA approval for the treatment of
bulimia. The Walsh et al. study suggests that the combina-
tion of a specific CBT for bulimia plus SSRI is probably
the most powerful treatment. Once again, anew generation
antidepressant is proven to be a first-line medication for a
disorder other than depression.

CONCLUSION

We have reviewed the efficacy of SSRIsand SNRIsin 7
disorders other than major depression: panic disorder,
GAD, OCD, socia phobia, posttraumatic stress disorder,
dysthymia, and bulimia. In each case there is how wide-
spread consensus, mainly based on randomized, placebo-
controlled, double-blind trids, that SSRIs and SNRIs are
not only useful but are indeed the medication treatments of
first choice. Thisisundoubtedly duein part to the fact that
serotonin isinvolved in the regulation of diverse functions.
Hence, it is no surprise that drugs that affect the serotonin
system are not only effective for disorders of mood (major
depression and dysthymia) but also disorders of fear re-
sponses (panic disorder), social interaction (social phobia),
and appetitive behavior (bulimia). Evidence also existsthat
some of these conditions, including depression, panic dis-
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order, and obsessive-compulsive disorder, also involve ab-
normalities of the noradrenergic system. We have pointed
to thefact that serotonergic neurons have important effects
on the noradrenergic system as one way of explaining the
efficacy of the SSRIs. In addition, the SNRIs like venla-
faxine/venlafaxine XR, which directly affect both seroton-
ergic and noradrenergic systems, have been shown to be ef-
fectivein the anxiety disordersin addition to depression.

Ultimately, our ability to design optimal medications
for psychiatric illness will depend on 2 advancesin neuro-
science and-psychiatric research. First, we must under-
stand the fundamental pathophysiology of mood and anxi-
ety disorders. Second, we must understand the effect of
current antidepressant medications on neuronal second
messengers, transcription factors, and gene expression. At
our current pace, there-isreason for optimism on both
fronts. In the meantime, it isfortunate that the new genera-
tion of antidepressants has abroad spectrum of clinical ef-
ficacy that permits us to treat patients with a wide variety
of illnesses with medications that are relatively simple to
administer, safe, and well tolerated.

Drug names: buspirone (BuSpar), citalopram (Celexa), clomipramine
(Anafranil), clonazepam (Klonopin), desipramine (Norpramin and oth-
ers), fenfluramine (Pondimin), fluoxetine (Prozac), fluvoxamine (Lu-
vox), imipramine (Tofranil and others), nefazodone (Serzone), paroxe-
tine (Paxil), phenelzine (Nardil), pimozide (Orap), sertraline (Zoloft),
venlafaxine (Effexor).
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DISCLOSURE OF OFF-LABEL USAGE

The following agents mentioned in this article are not
indicated for these specified uses: citalopram, fluoxetine,
fluvoxamine, nefazodone, venlafaxine for treatment of
panic disorder; paroxetine, venlafaxine for treatment of
generalized anxiety disorder; clonazepam, fluoxetine, flu-
voxamine, paroxetine, phenelzine, sertraline for treatment
of schizophrenia; clonazepam, fluoxetine, fluvoxamine,
nefazodone, sertraline for treatment of posttraumatic
stress disorder.
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