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Abstract Generalized anxiety disorder (GAD) is a chronic disorder that frequently
co-occurs with a variety of co-morbidities in patients with somatic conditions
and other mental disorders. GAD is highly prevalent and is one of the most
common anxiety disorders seen by primary care physicians. The individual
and societal cost associated with GAD is high and the marked level of impair-
ment experienced by patients with this disorder is equivalent in magnitude
to that reported in patients with major depressive disorder. Furthermore,
patients with GAD are at risk of suicide or suicide attempts, and are frequent
users of healthcare services. Thus, GAD is a serious and chronic condition
that requires appropriate long-term treatment.

The focus of acute treatment for patients with GAD is the improvement of
symptoms, while the primary goal oflong-term clinical management is remis-
sion, i.e. the complete resolution of both symptoms and functional impairment.
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The consensus across current treatment guidelines is that first-line treatment
for patients with GAD should consist of an antidepressant. either a selective
serotonin reuptake inhibitor (SSRI) such as sertraline. paroxetine or escita-
lopram, or a selective serotonin noradrenaline (norepinephrine) reuptake
inhibitor (SNRI) such as venlafaxine or duloxetine. However, the SSRIs and
SNRIs have efficacy limitations, such as lack of response in many patients, a
2- to 4-week delay before the onset of symptom relief, lack of full remission,
and risk of relapse. In addition, there are troublesome adverse effects asso-
ciated with both the SSRIs and SNRIs.

Evidence from early clinical studies of the atypical antipsychotics in the
treatment of anxiety and GAD indicate that they may have a potential role
in the treatment of GAD, either as monotherapy or as augmentation to
standard treatment.

Generalized anxiety disorder (GAD) is a chronic
disorder that is highly prevalent; in the US the
12-month and lifetime prevalence rates of GAD
were estimated to be 3.1% and 5.7%, respec-
tively.f'-'l In primary care, the prevalence of
GAD is typically higher than that observed in the
community, making it one of the most common
anxiety disorders seen by primary care physi-
cians. For example, in a large European primary
care study {n= 13677), 8.3% of patients who
presented to their general practitioner were diag-
nosed as having GAD.'"*!

Patients with GAD are frequent users of
healthcare services. In a US study of high utilizers
of healthcare services, DSM-III-Rf^l diagnoses
were made on a sample of 119 distressed high
utilizers, 22% of whom had a diagnosis of
GAD.t^' More recently, the Mental Health Sup-
plement to the Ontario Health Survey (a survey
of 8116 Canadian respondents aged 15-64 years)
showed that four or more visits made to a pri-
mary care physician over a 12-month period
indicated a 35% chance of the patient having
GAD.t'l This survey also showed that patients
who sought help from mental health services
in the past year had a 50% chance of having
GAD.

GAD follows a chronic course during the first
5 years that may last up to 20 years, and is asso-
ciated with low rates of remission and moderate
rates of relapse/recurrence following remission.f^'
In the US National Comorbidity Survey (NCS)
conducted in 8098 subjects aged 15-54 years.

GAD was twice as common among women as it
was among men and. as age increased, so did the
lifetime prevalence.'''' Multivadate logistic regres-
sion analysis showed that being older than
24 years of age, separated, widowed, divorced,
unemployed or a homemaker were significant
correlates of GAD.î^l

Epidemiology studies consistently indicate
that GAD may occur at any point in a person's
lifetime,''*'' but is relatively uncommon before
the age of 20 years, with a mean age at onset of
21 years.'"'-"' However, the age of onset has a
bimodal distribution - onset occurs earlier when
GAD is the primary presentation and later when
GAD is secondary.'"'

While GAD represents an illness that may
have presented with significant GAD symptoms
when patients are aged in their 20s, childhood
risk factors have been identified, such as inter-
nalizing problems, conduct problems and a
somewhat more inhibited temperament.''-' Chil-
dren with family members who have an anxiety
disorder have a higher risk of developing over-
anxious disorder of childhood and GAD. For
example, adults with anxiety disorders have chil-
dren with greater than expected rates of behav-
ioural inhibition (60-76%).f'-^"'*'' Furthermore, in
a study of a clinically derived sample of 31 chil-
dren (60 parents) and an epidemiologically
derived (longitudinal) sample of 40 children
(75 parents), it was found that inhibited children
had parents with greater than expected rates of
anxiety disorders (75% if the child was inhibited
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and anxious; 29% if the child was inhibited Table I, Lifetime prevalence of co-morbidilies associated with
generalized anxiety disorcteH^-^°i

Schwartz et al.t'^' reported that the parents of
children with stable behavioural inhibition had
higher rates of multiple childhood anxiety dis-
orders (25% vs 3.6%) and that the higher rates of
anxiety disorder continued into their adulthood
(35% vs 7.3%). Similarly, Biederman et alj'-'l re-
ported that compared with healthy children, be-
haviourally inhibited children had an increased
risk for at least one anxiety disorder (22% vs 0%),
for over-anxious disorder or childhood GAD
(27.8% vs 0%) and for phobic disorders (31.8% vs
5.3%).

In addition, data from a prospective, longitu-
dinal community study conducted in 3021
adolescents and young adultsf'**! have shown that
>50% of patients with GAD have had a major
depressive episode by the age of 18 years.''^^

1. Co-Morbidity

GAD is often co-morbid with mood and an-
xiety disorders (table \)P-~^^ In the US commu-
nity-based NCS conducted in 8098 persons (aged
15-54 years). 90.4% of respondents with lifetime
GAD reported having at least one other lifetime
mental health disorder.f^--''

More recently, a German community study
of 4181 adults (aged 18-65 years) estimated the
12-month prevalence of GAD according to
DSM-IVf"I criteria to be \.5%S~^i Of the
12-month GAD cases. 93% had another DSM-IV
disorder, 59% fulfilled the criteria for major de-
pressive disorder (MOD) and 56% fulfilled the
criteria for any other anxiety disorder.'-^^ Specific
phobia (29%) and social phobia (29%) were the
anxiety disorders that were most frequently co-
morbid with GAD.f- '̂l The proportion of patients
with 12-month GAD and any co-morbid DSM-
IV eating disorder, eo-morbid alcohol abuse/
dependence and drug abuse/dependence were
2.5%, 6.4% and 1.4%, respectively. Furthermore,
a prospective community-based study in young
adults found that GAD is negatively associated
with being overweight.'-*'

GAD may occur as the primary disorder (i.e.
pre-dating other disorders) or as a secondary

Co-mofbidity

Major depressive disorder

Dysthymia

Specific (simple) phobia

Social phobia (social anxiety disorder)

Agoraphobia

Panic disorder

Mania

Substance abuse

Alcohol use ot dependence

Drug use or dependence

Prevalence {%)

60,9-82.4

37.7-39.5

33.6-35.1

34.0-34.4

207-25.7
21.8-23.5
7.9-10.5

33.1
37.6
27.6

disorder (i.e. developing after other disorders).'-^1
For example. MDD most often develops in the
same year or after the onset of GAD, whereas
social phobia typically pre-dates the onset of
GAD (figure 1 ).[-=]

Bipolar disorder and GAD are also commonly
co-morbid, with the proportion of patients with
bipolar disorder having a lifetime GAD diagnosis
reported to be 18.4%.'^^!

2. Impact of Generalized Anxiety
Disorder (GAD) on Patients

The quality of life and level of functioning in
patients with GAD is, in reality, lower than that
perceived by others. Henning et al.t-'̂ l found that
patients with GAD reported statistically sig-
nificantly less satisfaction with their quality of life
than non-anxious controls (mean total Quality of
Life Inventory [QOLIp**! score 0.06 vs 2.47;
p<0,001). In addition, the degree of lowered social
functioning experienced by patients with GAD -̂* '̂
is greater than that reported by patients with
chronic medical conditions such as arthritis, dia-
betes and advanced coronary artery disease.f^"'

The marked degree of impairment experienced
by patients with GAD is equivalent in magnitude
to that seen with MDD.[2''-3i.32] ̂  German survey
of 4181 respondents (aged 18-65 years) found
a high level of impairment and low quality of
life associated with 'pure' GAD without MDD
(n = 33), 'pure" MDD (n = 344) and co-morbid
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Fig. 1. The relative onset of mood and anxiety disorders that occur
co-morbidly with generalized anxiety disorder (GAD) [reproduced
from Stein,'^^' wtth permission from Physicians Postgraduate Press.
Copyright 2001],

GAD and MDD (n = 40) after controlling for age,
gender and other psychopathology.'-"*' In fact,
respondents with pure GAD had significantly
lower quality of life scores on several of the Short
Form-36 Health Survey scales'̂ '̂ than respon-
dents with pure MDD. The results of this survey
confirm the status of GAD as an independent
diagnosis.

In addition to the high level of impairment,
patients with GAD are at risk of suicide or suicide
attempts. In the European Study on the Epide-
miology of Mental Disorders (a large community
survey of 21 425 respondents), GAD was found
to be strongly related to suicidality, with a rate
ratio of 2.3 for lifetime attempts and 1,8 for life-
time ideation.'- '̂'' This compares with rate ratios
for major depressive episodes of 4.8 and 2.9 for life-
time attempts and lifetime ideation, respectively.

The development of other psychiatric dis-
orders is another possible consequence of GAD;
even without a past history of GAD, patients
experiencing a current episode of the disorder
have an increased risk of developing other mental
disorders.'*^ '̂ Furthermore, it has been shown
that a prior history of GAD increases the risk
of developing MDD.'̂ ^̂ '' The impact of psychia-
tric co-morbidity is great; patients with GAD and
a co-morbid psychiatric condition experience

increased psychological and social impairment,
have an extended course and poorer outcome,
and arc higher utilizers of healthcare resources
than patients with GAD alone.'-̂ '-̂ '̂ ' A similar
effect is seen when GAD occurs with a co-morbid
somatic condition.t-̂ "̂ -̂ **'

The economic burden of GAD is also high. In
a German study of 3021 respondents (aged 14-24
years), subjects with GAD had a greater number
of days lost from work in the past month than
subjects with no mental disorder (8 days vs
<2 days).'-'̂ ' More recently, an Australian popu-
lation survey indicated that in full-time workers,
GAD, MDD and personality disorders are all
predictive of lost work productivity (work im-
pairment).'""'

In the US. the total medical costs (inpatient,
outpatient and prescription drug charges) of treat-
ing patients with any anxiety disorder were estima-
ted to be $US6475 per patient per year (based
on 1999 costs), with the estimate increased by
$US2138 for patients with GAD.'"*'' In Europe,
the annual excess cost of GAD in 2003 was
estimated to be €917 per person.'''- '̂ In an earlier
study, the 3-month total costs of GAD (adjusted
for 2003 costs) were estimated to be €954 per
patient for patients with pure GAD and €1633
for patients with GAD plus co-morbidity.t* '̂̂ " '̂
Outpatient services, absenteeism from work and
hospitalization were the greatest components ol'
the total '̂ '̂

3. Symptoms of GAD

GAD is characterized by excessive generalized
worrying and marked symptoms of hyper-
vigilance, hyperarousal and nonspecific anxiety.
Patients also frequently experience somatic
complaints, such as tension, fatigue, sleep dis-
turbance, chest pain, irritable bowel syndrome
and co-morbid physical conditions, such as dia-
betes and heart disease.''^'

Recent work assessing psychological features
related to GAD has focused on features of
worry as the likely driving force behind this
disorder. Intolerance of uncertainty has been
identified as an important construct of worry''* '̂
and there is a strong link between intolerance of
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uncertainty and GADJ"**'! Intolerance of un-
certainty may also be considered to be a key
feature t"^

4. Diagnosis and Assessment of GAD

Different diagnostic criteria for GAD are used
in diíTcrent countries; in Europe the International
Statistical Classification of Diseases, lOth revi-
sion (ICD-10)f'**'l and, more recently, the second
edition of the ICD-lOl''^' tend to be employed.
ICD-10 has a broader spectrum of associated
symptoms than the DSM-IV criteria used in the
US (table II).f---501 DSM-IV criteria are the most
frequently used in clinical trials. These criteria
stipulate that patients must have excessive anxi-
ety and worry for 6 months, plus three or more of
six specific symptoms {table II). DSM-V guide-
lines are currently being developed, with publi-
cation expected in 2011. GAD is one disorder
whose diagnostic criteria may be revised; it
is thought that the DSM-IV requirements of
6-month duration, excessive worry and three
associated symptoms may exclude a substantial
number of people with clinically significant an-
xiety from being diagnosed as having GAD.̂ ^̂ ""!

To aid accurate diagnosis (and to rule out
other possible diagnoses), the patient's medical
and family histories should be assessed, taking
note of recent life events and other health pro-
blems such as depression and substance or alco-
hol abuse/dependence. It is also important to
consider that patients with GAD have probably
made multiple visits to their primary care
physician or may have consulted different
types of physicians, such as gastrointestinal
specialists, and have a history of assessments
and consultations where no definitive diagnosis
was made.

The main tool used in the clinical setting to
assess the severity of symptoms of GAD is the
Hamilton Anxiety Scale (HAM-A).f^*'l However,
the HAM-A isa 14-item, clinician-rated scale and
is quite time consuming to perform. Recently,
scales specific for GAD have been developed,
such as the Generalized Anxiety Disorder In-
ventory (GADI)[-* -̂l and the GAD-7J"! Worry
may be the most important factor in predicting

the severity of GAD, specifically In the induction
of symptoms of GAD, and the Penn State Worry
Questionnaire (PSWQ), a 16-item, self-rated
questionnaire that assesses pathological worry
and captures the excessiveness and uncontroll-
ability characteristic of pathological worry, is an
important tool for assessing thisj^"*! It has a
strong sensitivity and specificity in distinguishing
patients with GAD from those without GAD.
Table III summarizes the major advantages and
disadvantages of these scales.

5. Pharmacoiogicai and Genetic Basis
of GAD

There is a variety of evidence implicating the
dysfunction of GABA, noradrenergic and sero-
tonergic systems in the expression of GAD.'̂ ^-^^l
This includes evidence that, in patients with
GAD, the number of platelet a^-adrenergic re-
ceptors is reduced, and there are reduced platelet
serotonin sites and reduced serotonin levels in
CSF. Also, the benzodiazepine receptors in peri-
pheral tissues are reduced.f'̂ -̂''*'' Patients with
GAD respond to treatment with benzodiaze-
pines, further supporting the fact that these

Table II. International Statistical Classification of Diseases, 10th
revision (ICD-10} and DSM-IV diagnostic criteria for generalized
anxiety disorder (GAD)

ICD-10 criteriai-'s •'SI

For a diagnosis of GAD, patients must have anxiety that is
generalized and persistent but not restricted to, or even strongly
predominating in, any particular environmental circumstances, i.e. it
is 'free-floating'. Dominant symptoms are variable but include
persistent nervousness, trembling, muscular tensions and epigastric
disoomfort. Fears that the patient or a relative will shortly become ill
or have an accident are often expressed

DSM-IV criteriai^^i

For a diagnosis of GAD, patients must have excessive anxiety and
worry for 6 months, plus have three or more of the following
symptoms:

restlessness

fatigue

difficulty concentrating

irritability

muscle tension

sleep disturbance

© 2009 Adte Data Information BV, AJI rights reserved. CNS Drugs 2009: 23 (2)
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Table III. Summary of the main disease severity scales that may be used to assess generalized anxiety disorder (GAD)

Scale and type Advantages Disadvantages

Clinician rated

HarnJIton Anxiety Scale

Self rated

GAD Inventory (GADO's î

GAD-7Î"'

Penn State Worry Questionnaire
{PSWOjiS"!

Intolerance of Uncertainty Scale

Current 'gold standard' scale and reference scale
in clinical trials
Assesses severity of anxiety symptoms

Specific for GAD
Assesses symptom profile and severity

Brief, 7-item scale
Specific for GAD
Good screening tool

Good measure ol pathological worry

Good measure of a potentially important
aetiological factor in GAD

Time consuming; takes 10-15 minutes to complete
(14-item scale)
Needs a trained rater

Time consuming (18-item scale)
Not yet well established

Not yet well established

Time consuming (16-item scale)
Specific for general worry

Does not specifically measure severity
Has not been assessed as an outcome measure

patients may have a deficiency in the GABA/
benzodiazepine system. These three neuro-
transmitter systems are involved in the body's
response to stress (processing fear and anxiety
responses).

The involvement of the serotonin 5-HT,d, re-
ceptor subtype has been demonstrated in patients
with GAD in clinical trials of buspirone, and may
be the result of a neurochemical imbalance in-
volving serotonin. Serotonin is widely distributed
throughout the brain, particularly in regions asso-
ciated with anxiety.f̂ "̂ ! The selective serotonin
reuptake inhibitors (SSRIs) bind to the serotonin
transporter to prevent the reuptake of serotonin
from the synaptie cleft.

The mode of action of SSRIs in GAD, al-
though not fully elucidated, is thought to be si-
milar to that occurring in panic disorder, in which
two opposing theories are currently suggested to
explain the role of serotonin dysfunction: (i) sero-
tonin excess, where the action of serotonin is
anxiogenic; and (ii) serotonin deficit, where the
action of serotonin is anxiolytic.t''"! In the former,
patients have an increased level of serotonin
release or have supersensitive post-synaptic re-
eeptors. This theory suggests an explanation for
the time course of early adverse events associated
with the later beneficial action of SSRIs; i.e. the
initial exacerbation of symptoms following SSRI
administration may well be related to an in-
creased level of serotonin in the synapse acting on

the supersensitive post-synaptie receptors. This is
then followed by a gradual downregulation of
these receptors.

For the second theory, following treatment
with an SSRI, the initial exacerbation of symp-
toms occurs because of a decrease in serotonin
release by an action on the pre-synaptic in-
hibitory 5-HTiA autoreceptor. Antidepressani
response occurs following the gradual desensiti-
zation of these autoreceptors and the resultant
increase in serotonin levels.

The role of the serotonin and noradrenaline
systems in both GAD and MDD suggests thai
there may be a neurobiological link between these
two disorders. This may explain the high level of
co-morbidity between GAD and MDD, although
the two are distinct and separate conditions.
Twin and family-based studies have shown a
clear genetic influence in GAD, with a heritability
of approximately 15-40%.[*''*'-' Recent evidence
from a Swedish twin study of 23 280 members of
same-sex twin pairs indicates that GAD and
MDD are closely related genetically.f^^l

6. Treatment of GAD

6,1 Treatment Guidelines

While the focus of acute treatment for GAD
must include the improvement of symptoms, the
primary goal of long-term clinical management

© 2009 Adis Dota Information BV. All righfs reserved. CNS Daigs 2009; 23 (3)
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of patients with GAD is remission, i.e. the com-
plete resolution of both symptoms and functional
impairment. Recurrence prevention is another
long-term consideration. It is also important to
consider patient-specific goals, e.g. the improve-
ment of troubling symptoms, including problems
with sleep or concentration, chronic agitation,
irritability, recurrent headaches or muscle pain.
Factors such as anticipated adverse effects, a
history of prior response in the patient or a family
member, patient preference and cost should
be considered when deciding which treatment to
initiate.

Globally, there are several guideline commit-
tees that have reported their recommendations
and treatment algorithms for patients with GAD,
including the World Federation of Societies of
Biological Psychiatry,'^' the British Association
for PsychopharmacologyJ^*'' the National In-
.stitute for Health and Clinical Excellence,''''̂ '̂  and
the Canadian Psychiatric Association (CPA)
(table IV).l''̂ t

In general, the consensus across treatment
guidelines is that first-line pharmacotherapy for
patients with GAD should consist of an anti-
depressant, cither an SSRI, such as paroxetine
and escitalopram, or a selective serotonin nora-
drenaline inhibitor (SNRI), such as venlafaxine

or duloxetine (in the US). The CPA guidelines are
the most recent and these attribute the highest
level (level 1 : meta-analysis or replicated random-
ized clinical trial including a placebo arm) to the
evidence supporting the use of paroxetine, esci-
talopram and venlafaxine as first-line treatment
options for GAD.I-̂ '̂ The CPA consider that
clinical trial data are sufficient to suggest that
the SSRI sertraline may be an effective first-
line treatment option; however, this agent is not
currently licensed for GAD.'''^' The CPA re-
commends imipramine, buspirone, benzodiaze-
pines and pregabalin as second-line treatment
options. Clinical trial evidence for these agents is
strong (level 1); however, the CPA considers that
the clinical experience with these agents does not
support their use as first-line options because of
adverse effects (imipramine, benzodiazepines),
lack of efficacy (buspirone) or paucity of data
(pregabalin).

The available evidence for agents that show
efficacy in the treatment of GAD is considered in
more detail in sections 6.2-6.7.

6.2 Selective Serotonin Reuptoke inhibitors

Paroxetine was the first SSRI to be licensed for
the treatment of GAD and is consequently the

Table IV. Major organizations that have published guidelines/recommendations for the treatment of generalized anxiety disorder (GAD)

Organization (year of guideiines) Guideiine FJrsl-line pharmacotherapy options tor GAD
Worid Federation ot Societies ot
Biological Psychiatry (2002)

Brttisti Association tor
Psychopharmacology (2005)

National institute for Health and
Clinical Excellence (2004)

Canadian Psychiatric Association
(2006)

Guideiines for the pharmacological treatment
of anxiety, obsessive-compuisive and post-
traumatic stress disorders'^'

Evidence-based guideiines for the
pharmacoiogicai treatment of anxiety

Management ot anxiety (panic disorder, with or
without agoraphobia, and generalized anxiety
disorder) in adults in primary, secondary and
community care'*^'

Management of anxiety discwders''*^

SSRI: paroxetine
SNRI: veniafaxine

Acute treatment:
SSRfs: paroxetine, escitalopram, sertraline
SNRi: ventafaxine
Benzodiazepines: aiprazoiam, diazepam
TCA: imipramine
Buspirone
Aniihistamines: hydroxyzine
Longer-term treatment:
SSRIs: paroxetine. escitaiopram

SSRI: paroxetine
SNRI: veniafaxine
Benzodiazepines (not to be used t)eyond 2-4 wk)
Antihistamines: hydroxyzine

SSRis: paroxetine, escitaiopram, sertraiine
SNRIs: veniataxine

SNRU serotonin noradrenaiine reuptake inhibitor; SSRI = selective serotonin reuptake inhibitor.
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most studied in this indication. The efficacy of
paroxetine in the treatment of DSM-IV GAD has
been established in four randomized, double-
blind, plaeebo-eontrolled studies (three short-
term studies and a study of 6 months' duration) in
more than 1800 patients.f*^ !̂ Of the three short-
term studies, two found a statistically significant
difference between paroxetine and placebo in
the primary outcome variable of change in
HAM-A total score. In the largest of the short-
term studies (566 outpatients with GAD and no
other axis I disorder), response ('very niueh
improved' or 'much improved' on the Clinical
Global Impression-Improvement [CGI-I][̂ **1 score)
at 8 weeks was achieved by 62% and 68% of pa-
tients in the 20 and 40 mg/day paroxetine groups,
respectively, and by 46% in the placebo group.[''''^
Remission rates (defined as a HAM-A score of
<7) were similar in the three short-term studies
for paroxetine (36.0%. 33.0% and 39.2% vs 22.7%
[p = 0.0071], 20.0% [p-0.0025] and 32.2%
[p = 0.1646] for placebo, respectively).[^" '̂" '̂1 Par-
oxetine was also demonstrated to be effective
in the long-term treatment of GAD, with sig-
nificantly fewer paroxetine-treated patients than
plaeebo-treated patients relapsing during the
6 months of assessment (relapse rates of 10.9%
and 39.9%, respectively; p<0.001)J^-' In addi-
tion, after 6 months, 73% of paroxetine-treated
patients achieved remission (HAM-A <7) com-
pared with 34% of placebo-treated patients.

The efficacy of escitalopram (10 mg/day for
the first 4 weeks and then fiexible doses from
10-20mg/day; n=158) for the treatment of
DSM-IV GAD was assessed versus placebo
(n= 157) in an 8-week, double-blind study.f''^' At
week 8. response rates were 68% for escitalopram
and 41% for placebo (p<0.01 vs placebo) and
remission rates (HAM-A score <7) were 36% for
escitalopram and 16% for placebo (p<0.01 vs
plaeebo). In a relapse prevention study con-
ducted in 491 patients with GAD, following 6-18
months of treatment, a statistically significantly
greater proportion of patients relapsed in the
placebo group than in the escitalopram group
(56% vs r9%;p<0.001).I^''l

Sertraline (50-200 mg/day) [not currently li-
censed for GAD] was recently evaluated in a

10-week, double-blind study in 326 outpatients
with DSM-IV GAD.t^ '̂] The reduction in HAM-A
total score at endpoint was statistically signif-
icant (p-0.032). Response rates (defined as a
50% decrease in HAM-A total score at endpoint)
were significantly higher (p-0.05) for sertra-
line (59.2%) than pfacebo (48.2%), and CGI
response rates were 64.6% and 54.3%, respec-
tively. Remission rates were not reported in this
study. These results support those of a previous
12-week, double-blind, placebo-controlled study
of sertraline in 370 patients with DSM-IV
GAD.t^^l In this study, HAM-A response rates
were 59% and 29% for sertraline and placebo,
respectively, and response rates based on CGI
improvement were significantly greater with ser-
traline than plaeebo (63% vs 37%; p< 0.001). Re-
mission (defined as a HAM-A score of <7) was
also significantly greater with sertraline (31%)
than placebo (18%; p = 0.002). In a small, double-
blind, head-to-head study in 55 patients with
DSM-IV GAD, sertraline and paroxetine were
found to be similarly effective in the short-term
(8 weeks) treatment of GAD, with both agents
significantly reducing mean HAM-A scores from
baseline to endpoint (p < 0.001).^ '̂'! There were no
differences between the two treatments in terms
of response (HAM-A response rates were 68%
for paroxetine and 61% for sertraline) or remis-
sion (remission rates based on a HAM-A score
of <7 were 40% vs 50%, respectively).

6.3 Serotonin Noradrenaline
Reuptake inhibitors

In a double-blind study conducted in 251
outpatients with DSM-IV GAD (without MDD).
response rates during weeks 6-8 were >69% for
venlafaxine (75, 150 or 225 mg/day as required:
n=124) compared with 42-46% for placebo
(n= 127) [p<O.OOI].[^ l̂ This study did not report
remission rates. A small, 8-week, double-blind
study in outpatients with DSM-IV GAD re-
ported remission rates (HAM-A total score of <7)
of 62.5% for venlafaxine (n = 24) and 9.1% for
placebo (n-11) [p<0.001].[^''' However, an ear-
lier double-blind study in primary care patients
with GAD (with or without MDD) found
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remission rates at week 24 for venlafaxine-treated
patients to be lower (27.9%) and similar to pla-
cebo (18.9%) [p-0.1 l].i**"I

Duloxetine has recently been approved in the
US for the treatment of GAD.'**"! Its efficacy has
been demonstrated in three randomized, placebo-
controlled studies (two 10-week fiexible-dose
studies and one 9-week fixed-dose study) con-
ducted in over 1100 patients with GAD.t**-] The
pooled results from these studies showed that
duloxetine significantly improved the HAM-A
total score from baseline to endpoint compared
with placebo (mean improvement 11.1 vs 8.0;
p< 0.001). Furthermore, in a 10-week active-
comparator study in nearly 500 patients with
GAD, duloxetine and venlafaxine both produced
significantly greater improvements from baseline
in HAM-A total score compared with placebo.
Compared to placebo, the efficacy of duloxetine
and venlafaxine was similar. Discontinuation-
emergent adverse events were significantly greater
in the venlafaxine group (26.9%; p = 0.04), but
not the duloxetine group (19.4%; p = 0.448), com-
pared with placebo.'̂ -^^

6 4 Pregoboiin

The antiepileptic pregabalin is approved in
Europe for the treatment of GAD. It is not con-
sidered a first-line option for GAD and is cur-
rently only recommended for patients who do not
achieve full remission or who are intolerant to
SSRIs or SNRIs.[«^**5i The efficacy of pregabalin
(400 or 600 mg/day) was demonstrated in a 6-week,
randomized, double-blind, active-comparator study
in outpatients with moderate to severe DSM-IV
GAD (n = 421).l'̂ '̂] There were significantly greater
improvements in HAM-A total score at endpoint
with both pregabalin and venlafaxine (75 mg/day)
than with placebo. The proportion of patients
with a >50% reduction in HAM-A score at
endpoint was comparable for treatment with
pregabalin 400 mg/day and venlafaxine 75 mg/day.
Only pregabalin produced significant improve-
ment, compared with placebo, in all a priori
and secondary measures. Discontinuation rates
were greater for venlafaxine than for pregabalin.
These results confirm the findings of four

previous placebo-controlled studies of pregabalin
in ! !

6.5 Buspirone

Buspirone is the only azapirone licensed for
the treatment of anxiety. Its efficacy in GAD has
been studied in several trials: 6 studies versus
placebo, 12 studies versus benzodiazepines, and
1 study versus venlafaxine (reviewed by Chessick
et al.t^^). A Cochrane systematic review of the
results from these studies found that the efficacy
of buspirone in the treatment of GAD was
superior to placebo, but similar to that of the
benzodiazepines.f^^' In addition, in 365 out-
patients with GAD without co-morbid MDD,
venlafaxine and buspirone were more effective
than placebo, and venlafaxine was significantly
superior to buspirone on the Hospital Anxiety
and Depression (HAD) anxiety subscale.f****•**''•
Limitations of buspirone include its slow onset of
action of at least 2 weeks.f̂ **l In addition, it has
been suggested that the efficacy of azapirones in
patients previously treated with benzodiazepines
may be limited:^^'' their efficacy in these patients
requires further investigation. Common adverse
effects reported with buspirone include headache,
nausea, dizziness and gastrointestinal problems.̂ " '̂1

6.6 imipramine

Imipramine, a TCA, has been shown to be
effective in treating the symptoms of anxiety
in patients with GAD from the third week of
therapy.î'^-î However, the incidence of adverse
events was higher in imipramine-treated patients
than in patients treated with the benzodiazepine
diazepam.

6.7 Benzodiazepines

There is evidence that benzodiazepines are
effective in the treatment of GAD, particularly as
they offer rapid relief of anxiety symptoms.t'^^l
Adverse eíTects are usually mild and can include
sedation and psychomotor impairment.t^-'l How-
ever, the long-term use of benzodiazepines in
GAD is not recommended because of concerns
over dependen ce; f*'̂*'̂ '! withdrawal symptoms
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have been reported in up to 44% of patients who
have received benzodiazepines for as few as 4-6
weeksJ'̂ -̂ ' Furthermore, benzodiazepines are not
effective for the symptoms of MDD, which is
often co-morbid in patients with GAD, and may
also cause MDD in the long term.

6.8 Limitations of First-Line Treatment Options

Despite being considered first-line treatment
options in GAD, SSRIs and SNRIs have efficacy
limitations, including lack of response in many
patients (response rates in GAD clinical trials are
approximately 60-70%t̂ ^-^^- '̂*l), a 2- to 4-week
delay before the onset of symptom reliefĵ "*! slow
response (it may be 6-12 weeks before significant
improvements are achieved),^''^l lack of full re-
mission, i.e. residual symptoms remain in a
high proportion of patients (30-60% of patients
do not achieve remission^ '̂''" -̂'-̂ '*!) and risk of
relapse (relapse rates in GAD clinical trials are

In addition, the adverse effects associated with
both SSRIs and SNRIs include sexual dysfunc-
tion, nausea, gastrointestinal problems, headache
and sweating.[ '̂-'̂ ^•''̂ '1 In addition, for the SSRIs,
adverse effects (occurring at varying frequencies)
include increased nervousness, vomiting and
weight gain (with paroxetine). With SNRIs, ad-
ditional adverse effects include potential blood
pressure changes (with duloxetine and venlafax-
ine) and insomnia.f̂ *̂ -*̂ '̂

A further issue with SSRfs and SNRIs is that
abrupt discontinuation of therapy with these
agents may lead to discontinuation or withdrawal
symptoms.f'"*'* '̂ Therefore, when stopping treat-
ment, it is important that SSRIs or venlafaxine
are gradually tapered over a period of a few
weeks in order to diminish the occurrence of dis-
continuation symptoms.['™1 Unfortunately, this
is not always possible as patients may indepen-
dently decide to discontinue their treatment.

In October 2004, the US FDA instructed
manufacturers of antidepressants (including
SSRIs and SNRIs) to amend product labelling to
include a black-box warning and expanded
warning statements regarding an increased risk of
suicidality (suicidal thinking and behaviour) in

paediatric and adolescent patients receiving these
agents.f'"'l In May 2007, the FDA proposed up-
dates to the existing black-box warnings for all
antidepressants to include information about the
increased risks of suicidal thinking and behaviour
during initial treatment in patients aged 18-24
years.'"^-' In a recent study of patients without
psychosis who were hospitalized because of a
suicide attempt, the authors found that fluoxetine
was associated with the lowest risk of suicide
(relative risk [RR] 0.52; 95% CI 0.30, 0.93),
whereas venlafaxine was associated with the
highest risk (RR 1.61; 95% CI 1.01. 2.57).[i"-''î

7. Treatment Response and Remission

For many patients with GAD. initial pharma-
cotherapy will not lead to remission (defined
as a HAM-A total score of <7); clinical trial data
indicate that following initial therapy with an
SSRI, approximately two-thirds (61-67%) of
patients will not achieve remission.f^^- '̂̂ "''̂  For
venlafaxine. data suggest that approximately
37% of patients with GAD will not achieve
remission following 8 weeks of treatment.^''''

The definition of refractory or treatment-
resistant GAD varies in the literature; however,
treatment resistance is typically defined as a poor,
partial or lack of response after adequate treat-
ment with at least two antidepressants (from
different classes). The following strategies may be
considered for patients who do not achieve an
appropriate response following first-Hne treat-
ment: (i) increasing the dose of the SSRI/SNRI;
(ii) changing to a different agent of the same class;
(iii) switching therapy to an agent of a different
class; or (iv) augmentation therapy. Currently,
there are limited comparative clinical trial data
on augmentation therapy.

8. Use of Nonpharmacoiogicai
Approaches for Patients with GAD

The key symptom of GAD is excessive general-
ized worrying; thus, it is a condition underpinned
by cognitive processes. Therefore. psyehothera[>eutic
approaches to the clinical management of GAD
should not be ignored. A complete review of ail
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available literature on this topic is beyond the
scope of this paper; however, a brief overview is
given below.

There are a limited number of studies in-
vestigating the non pharmacological treatment
of GAD. Most of these focus on cognitive-
behavioural therapy (CBT). CBT is a psycho-
therapeutic approach designed to alter behaviour
and cognition that produces and maintains
emotional distress.t'"**' CBT for GAD may in-
clude psychoeducation, symptom management
techniques, cognitive restructuring, worry expo-
sure and self-monitoring. Recently., a Cochrane
systematic review of studies assessing psycho-
logical therapies in patients with GAD identified
22 studies (1060 subjects) that were eligible for
inclusion in meta-analyses.f'*'*'! The results
showed that CBT-based psychological therapies
were effective in reducing anxiety over the short
term in patients with GAD. The authors con-
cluded that available evidence comparing other
psychological therapies with CBT was limited;
therefore, conclusions about which psychological
therapy is more effective could not be drawn.

Three earlier studies of CBT in GAD have
been published.'"^''"'"^! In all the studies included
in these meta-analyses, the symptoms of GAD
were reduced. In addition, the effects of treat-
ment continued or improved in the 6-12 months
following treatmentj'ö''"^^l

More recently, a study in 45 patients with
GAD demonstrated that at 6-month follow-up,
CBT was equally effective as applied relaxation
therapy.f'"''l In addition, recent trials in elderly
patients with GAD have shown CBT to be ef-
fective. For example, in 85 patients with GAD
(aged >60 years), response was higher in the CBT
group (45%) than in the control group (8%).["''î
Similarly, two pilot studies in older patients with
GAD also demonstrated significant symptom
improvements with CBT.'' "^

The advantages of CBT over pharmaco-
therapy include patient preference and lack of
troubling adverse eíTects. Unfortunately, CBT is
not widely available, requires specialist training
and entails weekly contact with the patient for
12-20 weeks, with the latter two factors having
implications on both cost and availability.

9. Atypical Antipsychotics in GAD

Evidence is emerging that atypical anti-
psychotics are effective in the treatment of
patients with anxiety disorders, either as mono-
therapy or as augmentation to standard treat-
ment. Aripiprazole, olanzapine, quetiapine,
risperidone and ziprasidone have all been studied
in patients with anxiety disorders or depression
and anxiety.["'"'~°1 Specifically in patients
with GAD, olanzapine (n-24),'"^l risperidone
(n = 40)["^l and quetiapine (n=:40)r"^] have been
investigated in clinical trials as augmentation
therapy and were shown to be effective in this
role. Furthermore, quetiapine (n = 38)["^' and
ziprasidone (n = 13)t"^l have been studied as
monotherapy for the treatment of patients with
GAD. The design and efficacy data from these
studies of the atypical antipsychotics in GAD are
summarized in table v.["""""• Although the
numbers of patients included in these studies are
small, the results support the potential role of
atypical antipsychotics in the treatment of GAD.

In a randomized, double-blind, placebo-
controlled study of olanzapine augmentation of
fluoxetine, both the HAM-A and CGI-Severity
of Illness response rates were statistically sig-
nificantly higher than those observed in patients
who received placebo, i.e. no augmentation.t"^'
Although no other differences in efficacy param-
eters were seen between the treatment groups, the
authors concluded that olanzapine augmentation
in patients with treatment-resistant GAD may
have a beneficial anxiolytic effect. However, the
increased weight observed with olanzapine in
this study may be a potential problem in some
patients.

Risperidone augmentation of anxiolytic
therapies (including SSRIs, SNRIs, buspirone,
benzodiazepines, gabapentin and combinations
of these drugs) has also been shown to be statis-
tically significantly more effective than placebo,
as assessed by the HAM-A, in patients with
symptomatic GAD.t"'^! The aim of this random-
ized, doubie-bhnd, placebo-controlled study was
to explore the efficacy and safety of adjunctive
risperidone in this patient population. From the
positive results shown (effectiveness and good
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tolerability of risperidone augmentation), the
authors recommend that additional studies be
conducted in a larger sample size and for a longer
duration.

In an open-label study, Katzman et al.^"^'
demonstrated that augmentation with quetiapine
in patients with treatment-resistant or non-
remitted GAD (i.e. patients treated for at least
8 weeks with an adequate dose of antidepressant)
resulted in statistically significant reductions in
HAM-A total scores from baseline to week 12
(-21.7; p<0.001), with a remission rate of 72.5%
at week 12.f"^ Quetiapine was well tolerated in
this study; the most common adverse event was
sedation, with no incidence of serious adverse
events and no clinically significant changes in
vital signs.

A small, double-blind, placebo-controlled
pilot study has indicated that quetiapine as mono-
therapy may be effective in the treatment of GAD
(table V).'"**! An open-label pilot study of zipra-
sidone has also provided initial evidenee that this
iigent may be effective as monotherapy in this
indication.f"^' In addition, the anxiolytic effect of
quetiapine monotherapy has been demonstrated
in patients with bipolar depression.''-''•'^'^' It is
thought that the anxiolytic effects of the atypical
antipsychotics are mediated by 5-HT,^ receptor
agonism.t'"!

Owing to the small sample sizes employed in
the above pilot studies, no firm conclusions re-
garding tolerability of the atypical antipsychotics
in patients with GAD can be made. The toler-
ability of these agents needs to be further in-
vestigated in larger clinical studies in patients
with GAD. More extensive safety data exist for
these agents in other indications; the atypical
antipsychotics are generally well tolerated in pa-
tients with schizophrenia and bipolar disorder,
although differences exist between agents with
regard to their tolerability profiles.f'^-' Weight
gain, extrapyramidal symptoms, prolactin eleva-
tion, lipid and glucose changes, and somnolence
have been reported with atypical antipsychotics
in variable degrees.f'-^-l

Potentially, there are certain patients with
GAD who may derive benefit from treatment
with an atypical antipsychotic. For example.

atypical antipsyehotics may prove valuable in
patients with treat ment-refractory GAD or
in patients with psychosis or severe agitation.
Further research into these patient types is clearly
warranted.

10. Discussion

GAD was introduced as a residual category in
1980 in DSM-III.I'"] In the subsequent edition,
DSM-ni-R,[^l the diagnostic criteria for GAD
were amended, the most significant revision being
that the duration of symptoms should be
6 months. There is significantly less evidence for
efficacy of treatment in GAD than in MDD as a
result of GAD having been formally defined later.

Current data suggest that the efficacy in GAD
of antidepressants (paroxetine,f^^l escitalo-
pramf'-^l and venlafaxine^''"!) and anxiolytics such
as buspirone,f** l̂ is less than optimal, with remis-
sion rates of <40% for SSRIs and 63% for venla-
faxine. The significance of remission, both hinted
at in terms of risk (potential risk of CNS damage
caused by stress^'^""'"') and with the subsequent
risk of developing depressionf-'̂ '̂  or drug dis-
order,f-^J all point to aiming higher and adding on
to current treatment options.

Ultimately, with the goal of eradicating
symptoms, the aim is to remove anything that
suggests a reduction in quality of life (remission
criteria should take aspects of functional impair-
ment into account as well as symptoms^'-*^'), as
well as reducing CNS risk, and this most likely
requires the addition of multiple treatments.
Trials assessing augmentation of SSRIs/SNRIs
with atypical antipsychoticsf"''"^"^! suggest
that this strategy may achieve improved rates of
remission.

Understanding both the psychobiology and
origins of GAD, including the impact of the in-
tolerance of uncertaintyj''*'' worryt'*^ and anxiety
sensitivity,t'^*^' as well as a suggestion of the
genetics of GADf*"'' and its potential origins in
behavioural inhibition,f'-^''-^i must not be over-
looked. Therefore, treatment of this complicated
and destructive illness needs to be looked at in
view of potential phcnotypic presentations and
the possible variety of treatments that may be
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used. Ultimately, the goal is remission and to give
people with GAD a level playing field and a full
chance of normal health.

11. Conclusions

Treatment guidelines recommend that first-
hne treatment for patients with GAD should
consist of an antidepressant, such as an SSRI or
an SNRI. The efficacy limitations of these agents,
e.g. lack of response in many patients, lack of full
remission and risk of relapse, means that there is
a need for alternative treatment options. Early
clinical studies of the atypical antipsychotics,
either as monotherapy or as augmentation to
standard treatment for patients with GAD, in-
dicate that they may have a potential role in the
treatment of this anxiety disorder and further
randomized controlled studies are warranted.
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