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ABSTRACT

Serotonin reuptake inhibitors and benzodiazepines are currently the
mainstays of treatment for anxiety disorders. Recent advances in
novel anxiolytic agents with mechanisms of action at the y-amino-
butyric acid-ergic, serotonergic, and glutamatergic systems have
garnered a great deal of interest as alternative treatment options.
There has also been considerable research in expanding the indi-
cations of established agents, including antipsychotics and anti-
convulsants, as monotherapy or adjunctive treatment. This article
updates clinicians with the findings of recent controlled trials that
examine the efficacy of novel drug treatments of anxiety disorders.

INTRODUCTION

Serotonin reuptake inhibitors (SRIs) are currently the first-
line pharmacotherapy for most anxiety disorders, including
obsessive-compulsive disorder (OCD), generalized anxiety dis-
order (GAD), posttraumatic stress disorder (PTSD), panic dis-
order, and social anxiety disorder (SAD). However, a significant
number of patients do not fully respond to an adequate trial of
an SRI. For example, at least 40% to 60% of OCD patients
still exhibit symptoms after treatment.! Benzodiazepines are
widely used for panic disorder, GAD, and SAD, but they are
associated with unwanted cognitive side effects, a withdrawal
syndrome, and potential for abuse. Use of tricyclic antidepres-
sants and monoamine oxidase inhibitors is limited by their
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adverse side effect profiles. As a result, there has been a grow-
ing interest in evaluating anxiolytic properties of established
drugs (eg, antipsychotics and anticonvulsants) and of novel
agents that modify the [J-aminobutyric acid (GABA)-ergic,
serotonergic, and glutamatergic receptor complexes. This
article reviews published controlled studies that examine the
efficacy of established and new drugs for the treatment of anxi-
ety disorders. Most of the agents mentioned are not Food and
Drug Administration approved for anxiety disorders, with the
exception of duloxetine (approved for GAD) and fluvoxamine
controlled release (CR; approved for OCD and SAD).

LITERATURE SEARCH METHOD

A search of MEDLINE from January 2004 to March
2008 was conducted using the search terms: phobic disor-
ders, anxiety disorders, social anxiety disorder, generalized
anxiety disorder, posttraumatic stress disorder, obsessive-
compulsive disorder, and panic disorder. Each of these dis-
orders were combined with the terms for the antidepressants
(duloxetine, fluovoxamine), antipsychotics (haloperidol, ris-
peridone, quetiapine, olanzapine, ziprasidone, aripiprazole),
antiepileptics (anticonvulsants, divalproex, carbamazepine,
phenytoin, topiramate, levetiracetam, tiagabine, lamotrig-
ine, gabapentin, pregabalin) and novel agents (abercarnil,
ocinaplon, gepirone, flesinoxan, lesopitron, ondansetron,
deramciclane, D-cycloserine, LY354740, LY544344). For
agents that yielded controlled studies, and selected agents
that did not yield studies (eg, haloperidol, lamotrigine), a
repeat search was conducted for articles from 1990-2004.
Only controlled trials in adults (218 years of age) that have a
placebo group or another active agent (ie, active comparison
trial) and published in English were included.

For most of the studies, the response rate is based on the
clinician’s ratings of much or very much improvement in the
Clinical Global Impression (CGI) scale (ie, CGI response
rate). Response rate can also be measured by the proportion
of treatment responders based on the primary outcome mea-
sure, which is usually a scale specific to the particular disorder
studied. For example, response rate for GAD can alternatively
be measured by the number of patients who achieved a 50%
decrease in the Hamilton Rating Scale for Anxiety (HAM-
A). Response rate for OCD is commonly measured by the
number of patients who achieved a 25% or 35% decrease in
the Yale-Brown Obsessive Compulsive Scale. For consistency
across the studies, the CGI response rate was reported when
available. When there were inconsistencies in the response
rate as measured by the CGI versus the primary outcome
measures, this was noted in the article.
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ANTIPSYCHOTICS

Numerous controlled trials have examined the efficacy of
antipsychotics in treatment-resistant anxiety disorders, most
often as an adjunct to SRI treatment. The best-established
findings are for OCD, showing that 30% to 50% of OCD
patients respond to antipsychotic augmentation, with bet-
ter results for haloperidol and risperidone. Response can be
apparent within 4 weeks. Treatment responses from other
antipsychotics, such as quetiapine and olanzapine, have been
inconsistent for OCD. For other anxiety disorders, including
PTSD and SAD, there is limited evidence for the efficacy
of antipsychotic treatments, with studies limited by small
sample sizes and high placebo response rates.

Haloperidol

Haloperidol appears to be an effective adjunct for treat-
ment-resistant OCD based on a small controlled study? of
34 patients. In this study, the addition of haloperidol to flu-
voxamine over 4 weeks resulted in a 65% response rate, com-
pared to 0% in the placebo group. There were no drop-outs,
but 29% of the haloperidol patients required propranolol for
akathisia despite prophylactic benztropine.

Risperidone

Three controlled studies showed that risperidone aug-
mentation of SRIs over a period of 6-8 weeks decreased
OCD symptoms in treatment-resistant patients, with a
response rate of approximately 30% to 50%.>° One of
the studies did not achieve statistical significance (40%
vs. 0% response rate in risperidone and placebo group,
respectively), but this might have been limited by the lack
of power (n=8 per group).* The presence of comorbid
tic disorder or schizotypal personality disorder did not
predict response, even though antipsychotics are consid-
ered helpful with these symptoms.? Those who failed >2
medication trials® or had less insight into their illness* had
poorer treatment outcomes. Interestingly, risperidone was
helpful only in treatment-resistant cases. In patients with
an initially good response, adding risperidone resulted in
a weakened SRI effect.’

Risperidone treatment of PTSD has shown less consistent
findings. Three studies reported that risperidone was help-
ful in alleviating PTSD symptoms in combat-related® and
non-combat-related PTSD,”® whether as an adjunct or as
monotherapy. Two studies reported negative results.”'® In
these studies, risperidone did not decrease aggressive tenden-
cies although it decreased irritability,” and it did not decrease
global PTSD symptoms or associated psychotic symptoms.'
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In GAD, the addition of risperidone in treatment-resistant
patients did not improve anxiety symptoms.'"'? One of these
studies had a large sample size (n=417)."

Risperidone was generally well tolerated in anxiety disorder
patients at a dosage range of 0.5-4.0 mg/day, with most com-
mon side effects of sedation and increased appetite. Akathisia
and extrapyramidal symptoms were reported in some studies.
Since none of the studies extended use of risperidone beyond
12 weeks, the rate of potential long-term adverse effects such
as tardive dyskinesia and weight gain in anxiety disorder
patients is unknown.

Quetiapine

Four small, controlled studies'*!® have examined the
efficacy of quetiapine as an augmenting agent for treat-
ment-resistant OCD. Two studies'*'* reported positive
results with response rates of 40%'" and 71%,'* whereas

1516 showed no difference between

two subsequent studies
quetiapine and placebo. In one of the negative studies,”
there was an unusually high placebo response rate of 47%
(compared to 40% in treatment group). Quetiapine was
well tolerated with few drop-outs secondary to side effects.
Additionally, quetiapine was not shown to be effective as a
monotherapy treatment of SAD." Approximately 40% of
quetiapine patients responded to treatment, compared to
0% in placebo, but this was not statistically significant in a
sample of 15 patients.

Olanzapine

Olanzapine yielded an approximately 40% response rate in
two studies'®!"” when used as an adjunct in treatment-refrac-
tory OCD patients. Whereas one study'® found significant
results with a 46% response to drug versus 0% placebo
response rate, the other study” found equivalent response
rates of 41% for drug and placebo.

In the treatment of PTSD, one augmentation study? also
reported a high placebo response rate of 60%, which was
equal to that of the olanzapine-treated group. In another
study,” olanzapine resulted in a greater improvement of
PTSD-specific symptoms, but there was no significant differ-
ence in global response rates between drug and placebo (30%
vs. 11%, respectively).

Two studies”? showed promising results for olanzapine
as an augmentation agent in GAD?* and as monotherapy in
SAD.* In the GAD study, there was a significantly higher rate
of CGI responders to adjunctive olanzapine (56%) compared
to placebo (8%). However, there was no significant differ-
ence in the primary outcome measure (HAM-A). In the SAD
study, there was no significant difference in CGI response
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rates between medication and placebo (43% vs. 0%), but the
olanzapine-treated patients had superior outcomes based on
the social anxiety-specific scales.

Olanzapine was generally tolerated at doses from 2.5-20 mg/
day, but patients complained of weight gain and sedation.

ANTICONVULSANTS

Antiepileptics have also received considerable attention
in the treatment of anxiety disorders, particularly the new-
generation anticonvulsants, but with mixed findings. The
benzodiazepines, which have anticonvulsant properties, have
long been a mainstay of anxiety disorder treatment. Of the
other older anticonvulsants, only divalproex has been studied
in controlled trials,* but it did not yield any effect in the
treatment of PTSD. Of the new-generation anticonvulsants,
topiramate, levetiracetam, and tiagabine have not shown any
efficacy in the treatment of anxiety disorders. Topiramate
was not effective in the treatment of PTSD whether as a
monotherapy® or as an adjunct to antidepressants and group
therapy.®® It was associated with significant cognitive side
effects, and the drop-out rate was 55% in one of the studies.?
Likewise, levetiracetam did not demonstrate any efficacv in
the treatment of SAD.? Tiagabine is a selective GABA-reup-
take inhibitor®® that was ineffective in two large placebo-con-
trolled trials*®* for the treatment of PTSD? and GAD,? as
well as in a small (n=40) active comparison trial for GAD.*

However, several other new-generation anticonvulsants—
lamotrigine, gabapentin, and pregabalin—appeared to have
some benefit. In a small study®' of 15 patients, lamotrigine
was superior to placebo in the treatment of PTSD, with
50% of lamotrigine-treated patients versus 25% of placebo
patients responding to treatment. Lamotrigine was well
tolerated with mild side effects that included drowsiness,
poor concentration, sweating, unsteadiness, forgetfulness,
and sexual side effects.

Gabapentin and pregabalin are structural analogs of GABA,
but their mechanism of action is thought to involve selective
binding to the [],[] subunit of voltage-dependent calcium
channels in the central nervous system.” Both drugs are
predominately excreted by the kidney, and do not have sig-
nificant drug-drug interactions.

There are two controlled studies®>>*

of gabapentin in the treat-
ment of anxiety disorders. In panic disorder, gabapentin was not
effective in reducing panic symptoms. In SAD, gabapentin was
more effective than placebo, but the amount of improvement
was modest. Patients were still quite symptomatic at endpoint
(average Liebowitz Social Anxiety Scale of 60) and only 32% of

the patients had a >50% reduction in SAD symptoms. In addi-

December 2008



tion, 38% of the gabapentin-treated patients dropped out of the
study because of adverse effects or lack of efficacy. Most common
side effects included sedation, dizziness, and dry mouth.

Pregabalin has been approved in Europe as a treatment for
GAD. Five large controlled trials*? reported that pregabalin
was effective in the acute treatment of GAD. Montgomery
and colleagues® noted that one negative study was not pub-
lished. All of the published studies reported a statistically
significant reduction of general anxiety with a 46% to 61%
response rate. In addition, one study® reported that pregaba-
lin was efficacious during a 6-month maintenance treatment
of GAD; acute-responders relapsed at a lower rate compared
to placebo over a 24-week period (42% vs. 65%, respec-
tively). Pregabalin was also investigated as a treatment of
SAD.?" In patients with SAD, pregabalin 600 mg decreased
social anxiety symptoms compared to placebo. Common
side effects included dizziness, somnolence, headaches, dry
mouth, blurry vision, incoordination, ataxia, and weight
gain. There were no significant withdrawal symptoms when
medication was discontinued.

NOVEL GABAERGIC AGENTS

Currently, benzodiazepines are the only FDA-approved, anx-
iolytic agents with a GABAergic mechanism of action. Other
GABAergic agents have been investigated as potential anxiolyt-
ics, but two of these agents failed to show efficacy (tiagabine?°
and abercarnil®?). Another agent (ocinaplon) was effective in
decreasing anxiety based on one study.” Neither abercarnil nor

ocinaplon are commercially available at present.

NEW INDICATIONS FOR SSRI/SNRI
AGENTS

Recently, duloxetine and a controlled-release formulation of
fluvoxamine received new FDA indications for anxiety disorders.

Duloxetine

Duloxetine is a serotonin norepinephrine reuptake inhibi-
tor (SNRI) that received FDA approval for the treatment of
GAD in 2007 based on three large placebo-controlled tri-
als.““ A pooled analysis showed a response rate of 51% in
duloxetine-treated patients compared to 33% in placebo.?’
Response was defined as >50% reduction from baseline in
HAM-A total score at endpoint, and remission was defined
as a HAM-A rtotal score <7 at endpoint. Remission was
achieved in 30% of patients treated with duloxetine. The
efficacy of duloxetine appeared to be comparable to that

Primary Psychiatry © MBL Communications

New and Recent Drugs for Anxiety Disorders

of venlafaxine and SRIs, but no statistical comparison was
conducted.* Duloxetine 60 mg and 120 mg were equally
effective, but the higher dose resulted in greater adverse
effects.** Duloxetine was also effective in the treatment of
clinically significant pain, with improved GAD symptoms
correlating with better pain control.*®

The most common side effects included nausea/vomiting,
dizziness, sedation, fatigue, sweating, dry mouth, insomnia, con-
stipation, and decreased libido. Discontinuation symptoms were
absent in one study,“ but problematic in another study.

Fluvoxamine Controlled Release

Fluvoxamine CR received FDA approval for the treatment
of SAD and OCD in 2008. There are two large placebo-
controlled trials in patients with SAD.**° One study®’ was
positive but the response rate was not impressive: 33.9% in
fluvoxamine CR versus 16.7% in placebo were considered
treatment responders. The other study® was essentially nega-
tive with no difference in response rates between fluvoxamine
CR and placebo groups (48% vs. 44%). For those who did
respond, continued treatment for an additional 12 weeks
resulted in further improvement, but the treated group still
was no different from placebo (80% vs. 74%).""!

During acute treatment, common side effects included
headaches, nausea, somnolence, and insomnia, but there was
no notable weight gain or sexual side effects. The incidence
of sexual side effects became more prominent when the study
was extended to 24 weeks (16% in fluvoxamine CR vs. 5%
in placebo). Discontinuation symptoms or drug-drug interac-
tions were not investigated.

There is one large placebo-controlled trial* of fluvox-
amine-CR for the treatment of OCD. Patients treated over a
12-week period with fluvoxamine CR 100-300 mg showed
greater improvement in OCD symptoms compared to that
of placebo, and significant differences were observed by week
2 of the study. A treatment response was achieved in 44%
of fluvoxamine CR-treated patients, compared to 23% in
placebo. Side effects were similar to those noted in the SAD
studies, including sexual side effects. A higher percentage of
fluvoxamine CR patients dropped out because of side effects
(19% vs. 6% in placebo).

OTHER SEROTONERGIC AGENTS

Drugs that act on different serotonergic receptors have
been investigated in the treatment of anxiety disorders.

Given the efficacy of buspirone in the treatment of GAD,
other agents with partial or full agonist activity at the sero-
tonin (5-HT);, receptors have been investigated as a poten-
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tial non-benzodiazepine anxiolytic. However, these agents—
gepirone,” flesinoxan,® and lesopitron®®—have not been
shown to be efficacious and are not currently marketed.

Ondansetron is a selective antagonist at the 5-HTj;
subtype of serotonin receptors that is used in the treat-
ment of nausea and vomiting in chemotherapy patients. A
low dose of ondansetron (1 mg) was effective in reducing
anxiety in GAD patients.”® It was well tolerated with mild
side effects, including cold-like symptoms, constipation,
and headaches.

Deramciclane is an unmarketed novel anxiolytic agent
with specific antagonism at 5-HT,4/;c receptors. In a
recent study,”” deramciclane 60 mg decreased anxiety com-
pared to placebo in patients with GAD. Medication was
well tolerated with overall incidents of side effects compa-
rable to placebo. Abrupt discontinuation did not result in
withdrawal symptoms.

GLUTAMATERGIC AGENTS

Glutamate is a major mediator of excitatory neurotrans-
mission in the central nervous system. The two major
glutamate receptors are ionotropic receptors, which medi-
ate fast synaptic transmission via ion-gated channels and
include the N-methyl-p-aspartate (NMDA) receptor group,
and metabotropic receptors, which mediate slower synaptic
transmission via second messengers such as cyclic adenosine
monophosphate. These receptors have recently been targeted
for the development of anxiolytic agents.

D-cycloserine

D-cycloserine is a partial NMDA receptor agonist that was
initially developed as a broad-spectrum antibiotic for tuber-
culosis. It is unique in that its application to anxiety disorders
grew out of animal studies showing that it plays an important
role in facilitating extinction of conditioned fear.’® Unlike
anxiolytics, D-cycloserine does not appear to directly reduce
anxiety symptoms, but instead enhances learning that takes
place during therapeutic exposure to feared situations. It has
been studied only as an augmentation to behavioral therapy
in which it was administered 1-4 hours prior to exposure ses-
sions at doses ranging from 50-500 mg.

In the first clinical study,”® D-cycloserine expedited
treatment response in patients with height phobia, and
treatment gains were maintained at 1- and 3-month
follow-up. Since this trial, a number of other studies in
SAD,*¢! spider fear,®* and OCD®® have been completed.

60,61

Two placebo-controlled studies demonstrated that

D-cycloserine was affective in augmenting the effects of
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5-sessions of behavioral therapy for public-speaking fears
in patients with SAD. Treatment gains were maintained
at 1-month follow-up.® However, D-cycloserine did not
affect treatment outcome in participants with subclinical
spider fears in which >90% of participants responded to
exposure therapy alone.®

In two of three augmentation studies** for OCD,
D-cycloserine decreased OCD symptoms relative to pill
placebo during mid-treatment, but this positive effect was
lost by the end of treatment. In the other OCD study,®
both D-cycloserine and pill-placebo patients responded
equally well over time and at treatment endpoint. In
these OCD studies, a full course of exposure therapy was
given (up to 12 sessions or until a treatment response was
achieved), whereas in the previous studies with height pho-
bia and SAD, therapy was comparatively shorter, between
2-5 sessions. This suggests the possibility that prolonged
and repeated administration of D-cycloserine during a
full course of behavioral therapy may not be as effective
as augmentation of an abbreviated course of exposure
therapy. Alternatively, OCD may be more resistant to
treatment augmentation. Nonetheless, a greater percentage
of D-cycloserine patients completed treatment compared
to pill placebo patients (93% vs. 65%),® suggesting that
D-cycloserine may increase patient adherence to effective
treatment. D-cycloserine was generally well tolerated with
mild gastrointestinal distress, dizziness, fatigue, and anxi-
ety. Given the preliminary results, it may be premature to
use D-cycloserine in clinical settings at this time. Further
controlled trials are still need to establish the efficacy of
D-cycloserine augmentation compared to standard cogni-
tive-behavioral therapy alone.

LY354740/ LY544344

LY354740 is a metabotropic glutamate type 2 receptor
agonist that negatively inhibits glutamate release and con-
trols the release of GABA and other neurotransmitters.66
In a small controlled study® of panic disorder patients, this
agent performed worse compared to placebo. Interestingly,
paroxetine 60 mg also did not fair better than placebo.
However, LY354740 was reported to be efficacious in the
treatment of GAD in a large placebo-controlled trial,”” and
its efficacy was comparable to lorazepam but with better tol-
erability. More recently, LY544344, a prodrug that increases
LY354740 bioavailability, was shown to be effective in the
acute treatment of GAD.® Unfortunately, this trial was
prematurely terminated secondary to concerns over convul-
sions reported in animal studies. In the clinical study, no
convulsions were observed, and LY544344 was well toler-
ated with minimal side effects.
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CONCLUSION

The current interest in and need for new treatments for
anxiety disorders has led to a search for expanding the use
of established drugs as well as investigation of novel agents
that modulate different neurotransmitter systems thought to
influence anxiety symptoms. Recently, duloxetine received an
FDA indication for GAD, and fluvoxamine CR was approved
for OCD and SAD. All other agents discussed in this article
are used off-label or have not been marketed.

Both antipsychotics and anticonvulsants have been considered
in the treatment of anxiety disorders. Numerous controlled trials
have indicated that treatment-resistant OCD patients may ben-
efit from antipsychotic augmentation, particularly with haloperi-
dol and risperidone. Studies for the antipsychotic treatment of
other anxiety disorders have been less encouraging. Risperidone
has not been effective in GAD and has limited benefits in PTSD;
quetiapine has not been beneficial in SAD; and responses to
olanzapine in patients with PTSD, GAD, and SAD have been
inconsistent. Of the anticonvulsants studied, there is strong
evidence for the efficacy of pregabalin in the acute and possibly
maintenance treatment of GAD, and there is limited evidence for
the efficacy of gabapentin in SAD and lamotrigine in PTSD.

In the treatment of GAD, the investigative GABAergic
agent ocinaplon appeared beneficial, but its counterpart
abercarnil was not effective. The novel serotonergic 5-HT
partial and full agonists either worsened or did not have any
effect on anxiety symptoms. Ondansetron appeared to be
effective, but findings of the investigative 5-HT,/,¢ receptor
antagonist (deramciclane) were inconsistent.

Lastly, D-cycloserine showed promising results in enhanc-
ing the efficacy of behavioral therapy for height phobia and
performance anxiety. However, it did not have any benefit
as an augmenting agent during a longer treatment period in
patients with OCD. Repeated administration of D-cycloser-
ine may not be as effective as brief administration in enhanc-
ing learning and fear extinction during exposure therapy.

A survey of new and recent drugs for the treatment of anxiety
disorders leaves much room for further investigation. Although
there has been progress in some areas, such as antipsychotic
augmentation of treatment-resistant OCD and use of novel
agents for GAD, our arsenal of drugs for the treatment of anxi-
ety disorders is currently still limited. Some potential anxiolytic
targets that have been long-associated with anxiety in animal
models, such as corticotropin releasing factor and neuropeptide
Y, have not yet yielded published, controlled efficacy trials.
Glutamatergic drugs are another area of active investigation.
While we do have effective drug and psychotherapy treatments
for each of the anxiety disorders, the field is still waiting for a
treatment break-through in the order of magnitude as last seen
with the establishment of the SRIs in the 1990s. PP
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