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Generalized anxiety disorder: comorbidity,
comparative biology and treatment
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Abstract

Generalized anxiety disorder (GAD) is a severe and chronic anxiety disorder characterized by uncon-
trollable worrying and somatic anxiety (tension, insomnia and hypervigilance). It is a common condition,
with lifetime prevalence rates for DSM-IV GAD in the general population of approx. 5-6 % being reported.
In addition, like other anxiety disorders, GAD also shows comorbidity with depression and most of
the other anxiety disorders. This article reviews data on the prevalence of GAD, its comorbidity with
depression, and its social and economic impact. Proposed neurobiological mechanisms for GAD are dis-
cussed, since an understanding of these may help in the development of future therapies. Finally, current
pharmacological and non-pharmacological treatment options for GAD are reviewed, with particular

attention being paid to published clinical-trial data.
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Introduction

Generalized anxiety disorder (GAD) is a severe and
chronicanxiety disorder. In primary care, GAD patients
rarely present with anxiety or specific worry as their
main problem, but frequently complain of somatic or
sleeping problems. Although anxiety is a symptom
of many of the anxiety disorders (panic disorder, social
anxiety disorder, obsessive-compulsive disorder,
simple phobia), there are core features that distinguish
the primary anxiety disorders (DSM-IV; APA, 1994).
These features, including those for GAD, are shown
in Figure 1. The core features of GAD identified in
DSM-IV that make it a recognized and distinct dis-
order are persistent (6 months) uncontrollable worrying
and somatic anxiety (tension, insomnia and hyper-
vigilance).

The lifetime prevalence of DSM-IV GAD in the gen-
eral population is approx. 5-6 % (Wittchen et al., 2000).
The figures for 12-month prevalence differ slightly ac-
cording to which diagnostic criteria are used, ranging
from 3.1% in the National Comorbidity Study (NCS),
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where DSM-III-R was used (Wittchen et al., 1994),
to 1.5% in the German National Health Interview
and Examination Survey (GHS), which used stricter (12
months) DSM-IV criteria (Wittchen et al., 2000). The
pattern of onset of GAD is slightly different to those of
the other anxiety disorders in that, although some cases
occur before the age of 25 yr, the incidence of GAD
greatly increases later in life (35-45 yr). GAD is also
the most frequent anxiety disorder among the elderly
population (55-85 yr) (Beekman et al., 1998).

As with other anxiety disorders, GAD shows co-
morbidity with depression and anxiety disorders. In
the NCS, current psychiatric comorbidity in GAD oc-
curred in more than half the patients (Wittchen et al,,
1994). Among the most prevalent comorbid diagnoses
were major depression, social and specific phobia, and
panic disorder. Similarly, in patients with a lifetime
diagnosis of GAD, there was often a history of major
depression or dysthymia. Since only 20-25 % of patients
with GAD experience spontaneous remission, GAD
alone is likely to cause a significant amount of dis-
ability to sufferers, and the development of GAD with
secondary depression compounds the disability both
for the patient and society.

This article looks at the prevalence of GAD, its co-
morbidity with depression, its burden and its neuro-
biological basis. In addition, treatment options for GAD
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® Panic disorder

— recurring and unexpected anxiety attacks
— fear of another attack occurring

® Social anxiety disorder (social phobia)
— fear of public scrutiny or humiliation
® Obsessive-compulsive disorder
— recurrent/unwanted obsessive thoughts resulting in compulsive rituals to
reduce anxiety
® Post-traumatic stress disorder
— flashbacks, hypervigilance, depression, numbing after a traumatic event
°

Generalized anxiety disorder

— persistent (6 months), uncontrollable worrying
— somatic anxiety (tension, insomnia, hypervigilance)

Figure 1. Core features of the five main anxiety disorders.

are reviewed with particular attention being given to
published clinical-trial data.

Generalized anxiety disorder and depression
Prevalence

In general, anxiety and depression are highly comorbid.
In primary care, comorbidity rates of current anxiety
cases with depression as high as 19.2% have been re-
ported (Stein et al., 1995). In the community, the NCS
found that 14% of the population had three or more
comorbid psychiatric disorders (Kessler et al., 1994).

The NCS estimated 12-month and lifetime preva-
lence rates for GAD (using DSM-III-R criteria) to be 3.1
and 5.1%, respectively (Kessler et al., 1994; Wittchen
et al., 1994). The lowest lifetime prevalence rate was
found in the 15-24 yr age group (2.0 %), while the high-
est was reported for the 45-55 yr age group (6.9%).
Current psychiatric comorbidity in GAD occurred in
66.3% of patients in the NCS, with major depression
being one of the most prevalent co-existing conditions
(Wittchen et al., 1994). Secondary analyses of the NCS
data have demonstrated that 80% of people with life-
time GAD had a comorbid mood disorder at some time
during their life (Judd et al., 1998). In addition, unipolar
disorders were found to occur in 67 % of subjects with
GAD. More recently, these findings were confirmed
in a study which found that 12-month comorbidity of
GAD includes other anxiety disorders in 56 % of cases,
and depression in 59% of cases (Wittchen et al., un-
published observations).

Nature and course

Long-term follow-up studies have shown that de-
pression often develops secondary to anxiety and this

sequence occurs considerably more frequently than
depression followed by anxiety (Angst and Vollrath,
1991; Breslau et al., 1995; Kendell, 1974 ; Wittchen et al.,
1991). This is supported by a prospective study,
the Early Developmental Stages of Psychopathology
(EDSP) study, which looked at the proportions of
patients with pure and comorbid anxiety disorders at
baseline in a representative population sample (3021
subjects aged 14-24 yr) and followed the develop-
ment of their comorbid major depression with time
(Wittchen et al., 1998). At a 5-yr follow-up assessment,
the proportion of the study population with pure
anxiety at baseline had decreased by almost 50 %, while
the comorbid group had increased proportionately,
particularly for GAD, panic disorder and agoraphobia
[Figure 2(a, b)]. The odds ratios show the risk of having
an anxiety disorder comorbid with depression was in-
creased at the 5-yr follow-up. Therefore, anxiety seems
to be the primary disorder, with depression developing
as a secondary disorder.

Impact

Moderate or severe social disability has been reported
in 27 % of GAD sufferers in primary care, with a mean
loss of 4.6 work days due to disability in the previous
month (Weiller et al., 1998). This rose to 59% when
GAD was accompanied by major depression, with the
mean number of lost work days increasing to 8.0 d in
the previous month. Social disability associated with
GAD has been equated to that in chronic physical ill-
ness in terms of severity (Maier et al., 2000). In the
combined analysis of the NCS and Midlife Develop-
ment in the US Survey (Kessler et al., 1999), as well as
data from GHS (Wittchen et al., 2000), ‘ pure GAD’ was
associated with marked impairment. Moreover, this
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Figure 2. Early Developmental Stages of Psychopathology study: proportion of representative study population (n=3021)
with pure and comorbid anxiety disorders at (a) baseline and (b) 5-year follow-up.

impairment was equivalent in magnitude to that caused
by major depression. However, the highest levels of
impairment were seen when GAD was comorbid with
major depression.

In common with social anxiety disorder and panic
disorder, when GAD is comorbid with depression the
suicide attemptrate rises, adding further emotional and
financial burden to the families of sufferers (Figure 3)
(Wunderlich et al., 1998).

In the GHS study, the percentage of patients with a
reduction of at least 50% in daily activity during the
past month was greater for patients with comorbid
GAD and major depressive disorder (MDD), when

compared with those with either GAD or MDD alone
(Carter et al., 2001; Wittchen et al., 2000).

There is a high prevalence of GAD and MDD in
patients with unexplained somatic complaints (Brown
et al., 1990; Maier and Falkai, 1999). GAD appears to
be commonly associated with chest pain (Carter and
Maddock, 1992; Logue et al., 1993), chronic fatigue
syndrome (Fischler et al., 1997), irritable bowel syn-
drome (Lydiard et al., 1993), and chronic medical ill-
nesses (hypertension, diabetes, and heart disease)
(Maier and Falkai, 1999; Sherbourne et al., 1996). As
most GAD patients present with somatic complaints in
primary care (Hidalgo and Davidson, 2001), there is a



318 D.]. Nutt et al.

Comorbid
anxiety +
depression + other

Comorbid anxiety +

depression

Pure depression

Pure anxiety

0 5 10 15

20 25 3C

Qdds ratio (relative to persons with no mental disorder)

Figure 3. Risk of suicide attempt with depression and anxiety (Wunderlich et al., 1998).

substantial use or“ misuse’ of health-care services. More
than 50% of the overall economic burden of anxiety
disorders is accounted for by the direct costs of non-
psychiatric medical treatment (Greenberg et al., 1999).
Furthermore, hospitalizations are more prevalent in
GAD patients with comorbid conditions, with internal
medicine and emergency admission being the most
frequently used services (Souétre et al., 1994).

Differential diagnosis

The DSM-IV definition of GAD has helped to clarify its
diagnosis. The diagnosis of GAD should be reserved
for patients with chronic worries about many things.
The DSM-IV criteria include excessive worrying most
of the day, and most days for 6 months. The patients
realize they are worrying, wish they could stop, but are
unable to do so. The anxiety is free floating and is not
confined to having a panic attack, being embarrassed in
public or being the product of an obsession. In addition
to this constant worrying, three physical symptoms
must be present, the commonest ones being fatigue,
irritability, tension, insomnia or restlessness.

For patients with somatic symptoms, such as head-
aches, fatigue, muscular tension and problems sleep-
ing, and in whom no physical cause can be found, the
diagnosis of anxiety, particularly GAD, should be con-
sidered. When questioned further these patients de-
scribe having difficulty in dealing with uncertainty in
everyday life; often they will also admit to general
worrying (nothing specific) and this tends to be un-
controllable (Andrews and Garrity, 2000).

Neurological mechanisms of GAD

Unipolar disorders have been reported to be more
frequently comorbid with GAD than bipolar disorders,

suggesting that GAD and major depression share
the same genetic origin (Judd et al., 1998). The fact that
symptoms of GAD and depression may respond to the
same treatment supports the possibility of a common
neurobiological dysfunction.

The exact neurological mechanisms behind GAD,
however, have not yet been fully elucidated. Neuro-
imaging techniques, such as positron emission tom-
ography and single positron emission computed
tomography, have enabled cerebral blood flow and
metabolic activity in various regions of the brain to be
assessed. At rest, patients with GAD show no differ-
ences in baseline cerebral blood flow compared with
normal controls (Brawman-Mintzer and Lydiard, 1997;
Drevets et al., 1997). In contrast, patients with de-
pression at rest show reduced cerebral blood flow in the
frontal, parietal and temporal areas (Austin et al., 1992;
Goodwin, 1997). Regional glucose metabolism during
a passive viewing task was higher in the occipital,
temporal and frontal lobes, and in the cerebellum and
thalamus of patients with GAD, relative to normal
controls (Wuetal., 1991). Both increased and decreased
activity were seen in the basal ganglia at that time
(Buchsbaum et al., 1987; Wu et al., 1997). In depressed
patients, cerebral metabolic activity decreased in
the limbic system, temporal frontal lobes and basal
ganglia (Ho et al., 1996; Hurwitz et al., 1990; Mayberg
et al., 1997). When asked to perform vigilance tasks,
patients with GAD showed increased activity in the
basal ganglia, while depressed patients had decreased
activity in basal ganglia and right parietal metabolism
(Wu et al., 1991). It seems, therefore, that hyperactive
brain circuits occur in GAD, whereas underactive brain
circuits might be associated with depression. A hy-
pothesis to explain the activity of brain circuits and the
symptoms of GAD is shown in Figure 4.
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Figure 4. Possible brain circuits and site of origin of symptoms in generalized anxiety disorder (reproduced with permission

from Nutt, 2001).

Several studies have indicated that peripheral ben-
zodiazepine receptors have a role to play in the mech-
anism of GAD (Chiu etal., 2001; Rocca etal., 1991, 1998;
Sacerdote et al.,, 1999). The numbers of peripheral
benzodiazepine receptor-binding sites in lymphocyte
membranes taken from patients with GAD are signifi-
cantly reduced (by 45%) compared with controls and
return to normal following the patient’s recovery after
long-term therapy (Rocca et al., 1991). Chiu et al. (2001)
found a statistically significant increase in peripheral
benzodiazepine receptor density in platelets in patients
with GAD compared with normal controls, suggesting
that dysregulation of peripheral benzodiazepine re-
ceptors may be a possible mechanism in GAD.

A considerable amount of attention has been focused
on the serotonin (5-HT) system and, therefore, it is
perhaps currently the best understood underlying
mechanism. 5-HT is widely distributed throughout the
brain and, in particular, in regions associated with
anxiety. In patients with GAD, 5-HT levels in the cer-
ebrospinal fluid (CSF) are reduced compared with
control patients (Brewerton et al., 1995). In comparison,
patients with depression have normal concentrations of
5-HT in the CSF, although levels may be reduced in
suicidal patients (Asberg, 1997).

The serotonergic function in patients with de-
pression and GAD has been investigated by examining
the neuroendocrine and mood responses to the non-
specific 5-HT, and 5-HT, agonist m-chlorophenyl-
piperazine (m-CPP). In depressed patients, no
behavioural changes were noticed in response to the
m-CPP challenge, although patients had a blunted
growth hormone response in comparison with controls,
suggesting an altered endocrine sensitivity (Anand
etal., 1994). In the case of GAD patients, challenge with

m-CPP resulted in anger and anxiety, similar to the
typical symptoms of GAD (Germine et al., 1992).

To explain the role of 5-HT in a stress-sensitive
disorder such as GAD, it is proposed that there are
two distinct serotonergic pathways originating from
the dorsal raphe nucleus (Deakin and Graeff, 1991).
Serotonergic neurons arising from the median raphe
nucleus, which innervate the 5-HT;, receptors in the
temporal lobe and hippocampus, are thought to be
implicated in coping with chronic adversity and de-
pression, whereas serotonergic connections between
the dorsal raphe and amygdala may play an important
role in regulating anxiety.

Further support for the role of 5-HT in anxiety and
depression can be found in 5-HT depletion studies with
tryptophan (Goddard et al., 1994 ; Salomon et al., 1993).
By reducing the dietary availability of the 5-HT pre-
cursor tryptophan, a decrease in 5-HT synthesis occurs.
Depletion of 5-HT in the brain may cause a relapse in
depressed patients receiving selective serotonin re-
uptake inhibitors (SSRIs), but as yet there have been no
studies of this procedure in patients with GAD.

Another method of studying the role of 5-HT in
GAD is to look at the activation of the hypothalamic-
pituitary—adrenal (HPA) axis, which is an important
component of the normal stress response. In de-
pression, plasma cortisol levels and corticotrophin-
releasing factor levels have been found to be signifi-
cantly increased (Catalan et al., 1998). However, in
GAD patients, plasma cortisol levels have been shown
to be normal, as have plasma levels of corticotrophin-
releasing factor (Kelly and Cooper, 1998).

The dexamethasone suppression test is a commonly
used marker for HPA axis function. In normal patients,
a single dose of 1 mg of dexamethasone at night,



320 D.]. Nutt et al.

dependent on weight, is sufficient to inhibit cortisol
secretion (100 %) for 24 h. In a study of GAD patients
by Brawman-Mintzer and Lydiard (1997), a non-
suppression rate of around 30% was reported. By
comparison, in a study of depressed patients, a higher
non-suppression rate of almost 50 % was seen (Staner
et al., 1994). These results point towards possible ab-
normalities in HPA regulation in GAD patients.

It is also likely that the noradrenergic neuro-
transmitter systems are involved in GAD; Sevy et al.
(1989) found levels of plasma noradrenaline to be
greater in patients with GAD than in either patients
with MDD or normal controls. A later study also found
plasma noradrenaline levels to be elevated in patients
with GAD compared to normal subjects (Kelly and
Cooper, 1998). However, in this study the difference
was not as great as that seen between depressed
patients and controls. In addition, the study by Sevy
et al. (1989) indicated that the number of a,-adreno-
receptors were reduced in patients with GAD com-
pared with patients with MDD or normal controls. A
study of platelet ay-adrenoreceptor binding confirms
this finding (Cameron et al., 1990).

Itis hoped that further study into the neurobiological
mechanisms of GAD may lead to a better under-
standing of this condition. In turn, this may result in
the development of new drug therapies or in the more
effective use of existing treatments.

Treatment of GAD

Early treatment of anxiety disorders is important as it
may prevent the development of treatment resistance
and secondary depression. The additional burden of
undetected anxiety in the further course of depression
must be considered. In fact, a life-cycle assessment of
mental disorders is always a prudent start to any treat-
ment plan. Effective treatment of GAD can be achieved
with both pharmacological and non-pharmacological
approaches.

Psychotherapy

There have not been many randomized, controlled
clinical trials of psychotherapy in patients with DSM-
II-R or DSM-IV GAD. Techniques that have been
studied include cognitive behavioural therapy (CBT),
behavioural therapy, analytical psychotherapy, anxiety
management and applied relaxation (Butler et al,,
1991; Durham et al., 1994; Fisher and Durham, 1999;
Ladouceur et al., 2000; Ost and Breitholtz, 2000). In
general, these studies were conducted in small groups
of patients, were not blinded, and were controlled

by another psychotherapy treatment or a waiting-list
control. However, they consistently demonstrate that
psychotherapies may be effective in the treatment of
GAD.

In one of the largest studies involving 80 patients
(with DSM-III-R GAD), who had completed treatment
with either CBT, analytical psychotherapy or anxiety
management, CBT was found to be the most effective
treatment although improvements were seen in all
three groups (Durham etal., 1994). Approximately 50 %
of the patients in the CBT group had considerably
improved at the 6-months follow-up.

Fisher and Durham (1999) have combined the data
from six randomized clinical trials of psychotherapy in
GAD (diagnosed using DSM-III-R or DSM-IV criteria).
The overall recovery rate was 40 % and the techniques
with the best recovery rates at 6 months follow-up were
CBT and applied relaxation (50-60 %).

More recently, in a study of 36 patients with DSM-III-
R GAD, CBT and applied relaxation were both found
to produce significant improvements, with no differ-
ence between the two therapies being observed (Ostand
Breitholtz, 2000). At 12 months follow-up, 56 % patients
treated with CBT and 67 % treated with applied relax-
ation had clinically significantly improved.

A CBT that targets intolerance of uncertainty, er-
roneous beliefs about worry, poor problem orientation
and cognitive avoidance has been assessed in 26
patients with GAD using DSM-IV criteria and a wait-
ing-list control group (Ladouceur et al., 2000). Stat-
istically and clinically significant changes were seen
post-test and at 6 and 12 months follow-up, and 77 %
of patients no longer met diagnostic criteria for GAD
at these time-points.

Pharmacotherapy

The types of medication chosen by clinicians for the
treatment of GAD have changed during the past 10 yr.
A survey of international experts’ opinions showed
that in 1992 benzodiazepines were most likely to be
selected as first-line therapy for GAD, however in 1997,
SSRIs were more frequently recommended for this
condition (Uhlenhuth et al., 1999). A naturalistic study
in the USA reported a similar finding: there was a
decrease in treatment of non-comorbid GAD with
benzodiazepines and an increase in the use of anti-
depressants in 1996 compared with 1989-1991 (Salz-
man etal., 2001). The benzodiazepines have been found
to be efficacious in the treatment of GAD, with a rapid
and good effect on somatic symptoms (Rickels et al.,
1983; Shader and Greenblatt, 1993). However, the
most likely reason for the move away from their use is
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Figure 5. Reduction in HAMA total score with fixed doses of paroxetine (20 and 40 mg/d) (Bellew et al., 2000a). * p <0.27 vs.
placebo (adjusted for pairwise comparisons); ** p <0.001 vs. placebo.

the risk of dependence associated with these agents
(Murphy et al., 1989).

The azapirone, buspirone, was approved for the
treatment of anxiety in 1986; it has been shown to re-
duce the symptoms of anxiety in patients with GAD,
without the risk of dependence (Murphy et al., 1989).
Other controlled clinical trials in patients with GAD
have confirmed that its efficacy is similar to that of the
benzodiazepines (Delle Chiaie et al., 1995; Laakmann
etal., 1998; Strand etal., 1990). A large (1 =230), double-
blind study of buspirone in comparison with oxazepam
demonstrated that the two treatments were similar
with regard to efficacy and adverse events reported
(Strand et al., 1990).

In the early 1990s, the tricyclic antidepressant, imi-
pramine, was shown to be effective in the treatment of
patients with GAD who did not have depression or
panic disorder (Rickels et al., 1993). Subsequently, other
antidepressant agents have been investigated in the
treatment of GAD, including the SSRIs and the 5-HT
and noradrenaline reuptake inhibitor, venlafaxine.

The efficacy and safety of once-daily venlafaxine
(extended release formulation) in GAD has been stud-
ied in both short- and long-term, placebo-controlled
trials (Allgulander et al., 2001; Davidson et al., 1999;
Gelenberg et al., 2000; Rickels et al., 2000). In two 8-wk
studies in outpatients with GAD, but without MDD,
venlafaxine (75, 150, or 225 mg/d) was shown to be
more effective than placebo (Davidson et al., 1999;
Rickels et al., 2000). Over a longer period, a 24-wk dose-
finding study in 541 outpatients with GAD showed that
venlafaxine was more effective than placebo (Allgu-
lander et al., 2001). The difference was apparent from
week 2, however, only the two higher doses (75 and
150 mg/d) maintained efficacy throughout the dura-
tion of the study. Another long-term (28 wk) study
demonstrated the efficacy of venlafaxine (75, 150, or

225 mg/d) compared with placebo in 251 outpatients
with GAD (Gelenberg et al., 2000). Treatment emergent
adverse events reported in this study included nausea,
somnolence and dry mouth.

Of the SSRIs, paroxetine, has been the most exten-
sively studied in the treatment of GAD. It has been
investigated in a large clinical trial programme in-
volving 1264 patients with GAD (without major de-
pression) in three 8-wk, double-blind, randomized
studies of either a fixed or flexible dose (Bellew et al.,
2000a,b; Hewett et al., 2001; Pollack et al., 2001). The
first of these studies, a dose-finding study in 566
patients with GAD, showed paroxetine (20 or 40 mg/d)
to be significantly superior to placebo in reducing
HAMA total score (Bellew et al., 2000a) (Figure 5). In
addition, reductions in HAMA items 1 and 2 with
paroxetine were significantly superior to those with
placebo. A total of 68 % of patients treated with 20 mg/
d paroxetine and 80% of those on the 40 mg/d dose
were considered responders compared with 52%
of placebo-treated patients. Paroxetine also improved
work, family and social life disability associated with
GAD. The impaired quality of life in patients with
GAD (compared with the general population) showed
a significant improvement by the end of the study;
mean change from baseline in the EuroQol-5D visual
analogue scale was significantly greater for both
paroxetine groups compared with placebo (Bellew
et al., 2000b).

Similarly, in the second study, a flexible dose study
in 326 patients with GAD, paroxetine (20-50 mg/d)
was found to be significantly superior to placebo with
regard to change from baseline in HAMA total score
(Figure 6) and HAMA items 1 and 2 (Pollack et al.,
2001).

The third study in 372 patients with GAD also
employed a flexible dosing regimen of paroxetine
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Figure 6. Reduction in HAMA total score with flexible dosing of paroxetine (20-50 mg/d) (Pollack et al., 2001). * p <0.05

vs. placebo.

(20-50 mg/d) (Hewett et al., 2001). At week 8, a nu-
merical (but not statistical) difference in HAMA total
score in favour of paroxetine over placebo was ob-
served. This was also true for HAMA item 2, whereas
for HAMA item 1 the improvement seen with parox-
etine was statistically significantly greater than that of
the placebo group. In addition, all three of these studies
found paroxetine to be well tolerated in patients with
GAD.

The SSRI, sertraline, has been investigated in one
small (n=22) placebo-controlled, double-blind study
of children and adolescents (aged 5-17 yr) with DSM-
IV GAD (Rynn et al., 2001). Sertraline significantly
improved the HAMA total score compared with pla-
cebo and was well tolerated. However, larger studies
are warranted to further investigate the safety and
efficacy of sertraline in patients with GAD.

Whether other members of the SSRI class will
demonstrate efficacy in GAD needs to be determined in
randomized, double-blind, placebo-controlled studies.

Conclusion

GAD s a prevalent and chronic anxiety disorder with a
fluctuating course. It is also frequently comorbid with
depression and other anxiety disorders. Due to the
disability and socio-economic burden associated with
GAD, it needs to be effectively treated. In the past,
benzodiazepines were commonly prescribed, how-
ever, the problem of addiction means that these agents
are less useful. Clinicians now appear to favour anti-
depressants for the treatment of GAD. Data from recent
controlled clinical trials in patients with GAD support
the use of antidepressants, such as venlafaxine and the
SSRI, paroxetine, for this indication.

Acknowledgements

This review is based on presentations at the CINP 2000
Satellite Symposium ’‘Extending the Spectrum of
Depression and Anxiety Disorders’, Brussels, which
was funded by an unrestricted educational grant
from GlaxoSmithKline Pharmaceuticals. The authors
received editorial assistance from GlaxoSmithKline
Pharmaceuticals in the production of this manuscript.

References

Allgulander C, Hackett D, Salinas E (2001). Venlafaxine
extended release (ER) in the treatment of generalised
anxiety disorder: twenty-four-week placebo-controlled
dose-ranging study. British Journal of Psychiatry 179, 15-22.

Anand A, Charney DS, Delgado PL, McDougle CJ, Heninger
GR, Price LH (1994). Neuroendocrine and behavioural
responses to intravenous m-chlorophenylpiperazine
(mCPP) in depressed patients and healthy comparison
subjects. American Journal of Psychiatry 151, 1626-1630.

Andrews G, Garrity A (2000). Anxiety disorders. Recognition
and management. Australian Family Physician 29, 337-341.

Angst J, Vollrath M (1991). The natural history of anxiety
disorders. Acta Psychiatrica Scandinavica 84, 446—452.

APA (1994). Diagnostic and Statistical Manual of Mental
Disorders (4th edn). Washington, DC: American Psychiatric
Association.

Asberg M (1997). Neurotransmitters and suicidal behavior.
The evidence from cerebrospinal fluid studies. Annals of the
New York Academy of Sciences 836, 158-181.

Austin MP, Dougall N, Ross M, Murray C, O’Carroll RE,
Moffoott A, Ebmeier KP, Goodwin GM (1992). Single
photon emission tomography with *™Tc-exametazime in
major depression and the pattern of brain activity
underlying the psychotic/neurotic continuum. Journal of
Affective Disorders 26, 31-43.



Beekman AT, Bremmer MA, Deeg DJ, van Balkom AJ, SmitJH,
de Beurs E, van Dyck R, van Tilburg W (1998). Anxiety
disorders in later life: a report from the Longitudinal Aging
Study Amsterdam. International Journal of Geriatric
Psychiatry 13, 717-726.

Bellew KM, McCafferty JP, Iyengar M, Zaninelli R (2000a).
Short-term efficacy of paroxetine in generalized anxiety
disorder: a double-blind placebo controlled trial. Presented
at the 153rd Annual Meeting of the American
Psychiatrist Association, Chicago, USA, 13-18 May 2000
(NR253).

Bellew KM, McCafferty JP, Zaninelli R (2000b). Paroxetine
improves quality of life in patients with generalised
anxiety disorder. Proceedings of CINP, Brussels, Belgium,
P03.172.

Brawman-Mintzer O, Lydiard RB (1997). Biological basis of
generalized anxiety disorder. Journal of Clinical Psychiatry 58
(Suppl. 3), 16-25.

Breslau N, Schultz L, Peterson E (1995). Sex differences
in depression: a role for preexisting anxiety. Psychiatry
Research 58, 1-12.

Brewerton TD, Lydiard RB, Johnson MR (1995). CSF
serotonin: diagnostic and seasonal differences. In: New
Research and Abstracts of the 14th Meeting of the American
Psychiatric Association. Washington, DC: American
Psychiatric Press, Abstract NR385, 151.

Brown FW, Golding JM, Smith Jr. GR (1990). Psychiatric
comorbidity in primary care somatization disorder.
Psychosomatic Medicine 52, 445-451.

Buchsbaum MS, Wu J, Haier R, Hazlett E, Ball R, Katz M,
Sokolski K, Lagunas-Solar M, Langer D (1987). Positron
emission tomography assessment of effects of
benzodiazepines on regional glucose metabolic rate in
patients with anxiety disorder. Life Sciences 40, 2393-2400.

Butler G, Fennell M, Robson P, Gelder M (1991). Comparison
of behavior therapy and cognitive behavior therapy in
the treatment of generalized anxiety disorder. Journal of
Consulting and Clinical Psychology 59, 167-175.

Cameron OG, Smith CB, Lee MA, Hollingsworth PJ, Hill EM,
Curtis GC (1990). Adrenergic status in anxiety disorders:
platelet alpha 2-adrenergic receptor binding, blood
pressure, pulse, and plasma catecholamines in panic and
generalized anxiety disorder patients and in normal
subjects. Biological Psychiatry 28, 3-20.

Carter CS, Maddock RJ (1992). Chest pain in generalized
anxiety disorder. International Journal of Psychiatry in
Medicine 22, 291-298.

Carter RM, Wittchen HU, Pfister H, Kessler RC (2001). One-
year prevalence of subthreshold and threshold DSM-IV
generalised anxiety disorder in a nationally representative
sample. Depression and Anxiety 13, 78-88.

Catalan R, Gallart JM, Castellanos JM, Galard R (1998). Plasma
corticotrophin-releasing factor in depressive disorders.
Biological Psychiatry 44, 15-20.

Chiu S, Singh AN, Chiu P, Mishra RK (2001). Inverse agonist
binding of peripheral benzodiazepine receptors in anxiety
disorder. European Archives of Psychiatry and Clinical
Neuroscience 251, 136-140.

Generalized anxiety disorder 323

Davidson JR, Dupont RL, Hedges D, Haskins JT (1999).
Efficacy, safety and tolerability of venlafaxine extended
release and buspirone in outpatients with generalized
anxiety disorder. Journal of Clinical Psychiatry 60, 528-535.

Deakin JFW, Graeff FG (1991). 5-HT and mechanisms of
defence. Journal of Psychopharmacology 5, 305-315.

Delle Chiaie R, Pancheri P, Casacchia M, Stratta P, Kotzalidis
GD, Zibellini M (1995). Assessment of the efficacy of
buspirone in patients affected by generalized anxiety
disorder, shifting to buspirone from prior treatment with
lorazepam: a placebo-controlled, double-blind study.
Journal of Clinical Psychopharmacology 15, 12-19.

Drevets WC, Price JL, Simpson Jr. JR, Todd RD, Reich T,
Vannier M, Raichle ME (1997). Subgenual prefrontal cortex
abnormalities in mood disorders. Nature 386, 824-827.

Durham RC, Murphy T, Allan T, Richard K, Treliving LR,
Fenton GW (1994). Cognitive therapy, analytic
psychotherapy and anxiety management training for
generalised anxiety disorder. British Journal of Psychiatry
165, 315-323.

Fischler B, Cluydts R, De Gucht Y, Kaufman L, De Meirleir K
(1997). Generalized anxiety disorder in chronic fatigue
syndrome. Acta Psychiatrica Scandinavica 95, 405-413.

Fisher PL, Durham RC (1999). Recovery rates in generalized
anxiety disorder following psychological therapy: an
analysis of clinically significant change in the STAIL-T
across outcome studies since 1990. Psychological Medicine 29,
1425-1434.

Gelenberg AJ, Lydiard RB, Rudolph RL, Aguiar L, Haskins
AT, Salinas E (2000). Efficacy of venlafaxine extended-
release capsules in nondepressed outpatients with
generalized anxiety disorder: a 6-month randomized
controlled trial. Journal of the American Medical Association
283, 3082-3088.

Germine M, Goddard AW, Woods SW, Charney DS,
Heninger GR (1992). Anger and anxiety responses to
m-chlorophenylpiperazine in generalized anxiety disorder.
Biological Psychiatry 32, 457-461.

Goddard AW, Sholomskas DE, Walton KE, Augeri FM,
Charney DS, Heniger GR, Goodman WK, Price LH
(1994). Effects of tryptophan depletion in panic disorder.
Biological Psychiatry 36, 775-777.

Goodwin GM (1997). Neuropsychological and neuroimaging
evidence for the involvement of the frontal lobes in
depression. Journal of Psychopharmacology 11, 115-122.

Greenberg PE, Sisitsky T, Kessler RC, Finkelstein SN, Berndt
ER, Davidson]R, Ballenger JC, Fyer AJ (1999). The economic
burden of anxiety disorders in the 1990s. Journal of Clinical
Psychiatry 60, 427-435.

Hewett K, Adams A, Bryson H, Iyengar M (2001). Generalized
anxiety disorder — efficacy of paroxetine. 7th World
Congress of Biological Psychiatry, July 2001, Berlin,
Germany.

Hidalgo RB, Davidson JR (2001). Generalized anxiety
disorder. An important clinical concern. Medical Clinics of
North America 85, 691-710.

Ho AP, Gillin JC, Buchsbaum MS, Wu JC, Abel L, Bunney Jr.
WE (1996). Brain glucose metabolism during non-rapid



324 D.J. Nuttetal.

eye movement sleep in major depression. A positron
emission tomography study. Archives of General Psychiatry
53, 645-652.

Hurwitz TA, Clark C, Murphy E, Klonoff H, Martin WR,
Pate BD (1990). Regional cerebral glucose metabolism in
major depressive disorder. Canadian Journal of Psychiatry 35,
684-688.

Judd LL, Kessler RC, Paulus MP, Zeller PV, Wittchen HU,
Kunovac]L (1998). Comorbidity as a fundamental feature of
generalized anxiety disorders: results from the National
Comorbidity Study (NCS). Psychiatrica Scandinavica
Supplement 393, 6-11.

Kelly CB, Cooper SJ (1998). Differences in variability in plasma
noradrenaline between depressive and anxiety disorders.
Journal of Psychopharmacology 12, 161-167.

Kendell RE (1974). The stability of psychiatric diagnosis.
British Journal of Psychiatry 124, 352-356.

Kessler RC, DuPont RL, Berglund P, Wittchen HU (1999).
Impairment in pure and comorbid generalized anxiety
disorder and major depression at 12 months in two national
surveys. American Journal of Psychiatry 156, 1915-1923.

Kessler RC, McGonagle KA, Zhao S, Nelson CB, Hughes M,
Eshleman S, Wittchen HU, Kendler KS (1994). Lifetime
and 12-month prevalence of DSM-III-R psychiatric
disorders in the United States. Results from the National
Comorbidity Survey. Archives of General Psychiatry 51, 8-19.

Laakmann G, Schule C, Lorkowski G, Baghai T, Kuhn K,
Ehrentraut S (1998). Buspirone and lorazepam in the
treatment of generalized anxiety disorder in outpatients.
Psychopharmacology (Berlin) 136, 357-366.

Ladouceur R, Dugas M]J, Freeston MH, Leger E, Gagnon F,
Thibodeau N (2000). Efficacy of a cognitive-behavioral
treatment for generalized anxiety disorder: evaluation in
a controlled clinical trial. Journal of Consulting and Clinical
Psychology 68, 957-964.

Logue MB, Thomas AM, Barbee JG, Hoehn-Saric R, Maddock
RJ, Schwab J, Smith RD, Sullivan M, Beitman BD (1993).
Generalized anxiety disorder patients seek evaluation
for cardiological symptoms at the same frequency as
patients with panic disorder. Journal of Psychiatric Research
27, 55-59.

Lydiard RB, Fossey MD, Marsh W, Ballenger JC (1993).
Prevalence of psychiatric disorders in patients with irritable
bowel syndrome. Psychosomatics 34, 229-234.

Maier W, Falkai P (1999). The epidemiology of comorbidity
between depression, anxiety disorders and somatic
diseases. International Clinical Psychopharmacology 14
(Suppl. 2), S1-S6.

Maier W, Gansicke M, Freyberger HJ, Linz M, Heun R,
Lecrubier Y (2000). Generalized anxiety disorder (ICD-10)
in primary care from a cross-cultural perspective: a
valid diagnostic entity? Acta Psychiatrica Scandinavica 101,
29-36.

Mayberg HS, Brannan SK, Mahurin RK, Jerabek PA,
Brickman JS, Tekell JL, Silva JA, McGinnis S, Glass TG,
Martin CC, Fox PT (1997). Cingulate function in depression:
a potential predictor of treatment response. NeuroReport 8,
1057-1061.

Murphy SM, Owen R, Tyrer P (1989). Comparative
assessment of efficacy and withdrawal symptoms after 6
and 12 weeks’ treatment with diazepam or buspirone.
British Journal of Psychiatry 154, 529-534.

Nutt DJ (2001). Neurobiological mechanisms in generalized
anxiety disorder. Journal of Clinical Psychiatry 62 (Suppl. 11),
22-27.

Ost LG, Breitholtz E (2000). Applied relaxation vs. cognitive
therapy in the treatment of generalized anxiety disorder.
Behaviour Research and Therapy 38, 777-790.

Pollack MH, Zaninelli R, Goddard A, McCafferty JP,

Bellew KM, Burnham DB, Iyengar MK (2001). Paroxetine
in the treatment of generalized anxiety disorder: results
of a placebo-controlled, flexible-dosage trial. Journal of
Clinical Psychiatry 62, 350-357.

Rickels K, Case WG, Downing RW, Winokur A (1983).
Long-term diazepam therapy and clinical outcome.
Journal of the American Medical Association 250, 767-771.

Rickels K, Downing R, Schweizer E, Hassman H (1993).
Antidepressants for the treatment of generalized anxiety
disorder. A placebo-controlled comparison of imipramine,
trazodone, and diazepam. Archives of General Psychiatry 50,
884-895.

Rickels K, Pollack MH, Sheehan DV, Haskins JT (2000).
Efficacy of extended-release venlafaxine in nondepressed
outpatients with generalized anxiety disorder. American
Journal of Psychiatry 157, 968-974.

Rocca P, Beoni AM, Eva C, Ferrero P, Zanalda E, Ravizza L
(1998). Peripheral benzodiazepine receptor
messenger RNA is decreased in lymphocytes of
generalized anxiety disorder patients. Biological Psychiatry
43,767-773.

Rocca P, Ferrero P, Gualerzi A, Zanalda E, Maina G,
Bergamasco B, Ravizza L (1991). Peripheral-type
benzodiazepine receptors in anxiety disorders. Acta
Psychiatrica Scandinavica 84, 537-544.

Rynn MA, Siqueland L, Rickels K (2001). Placebo-controlled
trial of sertraline in the treatment of children with
generalized anxiety disorder. American Journal of Psychiatry
158, 2008-2014.

Sacerdote P, Panerai AE, Frattola L, Ferrarese C (1999).
Benzodiazepine-induced chemotaxis is impaired in
monocytes from patients with generalized anxiety disorder.
Psychoneuroendocrinology 24, 243-249.

Salomon RM, Miller HL, Delgado PL, Charney D (1993). The
use of tryptophan depletion to evaluate central serotonin
function in depression and other neuropsychiatric
disorders. International Clinical Psychopharmacology 8
(Suppl. 2), 41-46.

Salzman C, Goldenberg I, Bruce SE, Keller MB (2001).
Pharmacologic treatment of anxiety disorders in 1989
versus 1996: results from the Harvard /Brown anxiety
disorders research program. Journal of Clinical Psychiatry 62,
149-152.

Sevy S, Papadimitriou GN, Surmont DW, Goldman S,
Mendlewicz ] (1989). Noradrenergic function in generalized
anxiety disorder, major depressive disorder, and healthy
subjects. Biological Psychiatry 25, 141-152.



Shader RI, Greenblatt DJ (1993). Use of benzodiazepines in
anxiety disorders. New England Journal of Medicine 328,
1398-1405.

Sherbourne CD, Jackson CA, Meredith LS, Camp P, Wells KB
(1996). Prevalence of comorbid anxiety disorders in primary
care outpatients. Archives of Family Medicine 5, 27-34.

Souétre E, Lozet H, Cimarosti I, Martin P, Chignon JM, Ades],
Tignol J, Darcourt G (1994). Cost of anxiety disorders:
impact of comorbidity. Journal of Psychosomatic Research 38
(Suppl. 1), 151-160.

Staner L, Linkowski P, Mendlewicz ] (1994). Biological
markers as classifiers for depression: a multivariate study.
Progress in Neuropsychopharmacology and Biological Psychiatry
18, 899-914.

Stein MB, Kirk P, Prabhu V, Grott M, Terepa M (1995). Mixed
anxiety-depression in a primary-care clinic. Journal of
Affective Disorders 34, 79-84.

Strand M, Hetta J, Rosen A, Sorensen S, Malmstrom R, Fabian
C, Marits K, Vetterskog K, Liljestrand AG, Hegen C (1990).
A double-blind, controlled trial in primary care patients
with generalized anxiety: a comparison between buspirone
and oxazepam. Journal of Clinical Psychiatry 51 (Suppl.),
40-45.

Uhlenhuth EH, Balter MB, Ban TA, Yang K (1999).
International study of expert judgment on therapeutic
use of benzodiazepines and other psychotherapeutic
medications. VI. Trends in recommendations for the
pharmacotherapy of anxiety disorders, 1992-1997.
Depression and Anxiety 9, 107-116.

Weiller E, Bisserbe JC, Maier W, Lecrubier Y (1998). Prevalence
and recognition of anxiety syndromes in five European

Generalized anxiety disorder 325

primary care settings. A report from the WHO study on
Psychological Problems in General Health Care. British
Journal of Psychiatry Supplement 173, 18-23.

Wittchen HU, Carter RM, Pfister H, Montgomery SA,
Kessler RC (2000). Disabilities and quality of life in pure
and comorbid generalized anxiety disorder and major
depression in a national survey. International Clinical
Psychopharmacology 15, 319-328.

Wittchen HU, Nelson CB, Lachner G (1998). Prevalence
of mental disorders and psychosocial impairments in
adolescents and young adults. Psychological Medicine 28,
109-126.

Wittchen HU, Zhao S, Kessler RC, Eaton WW (1994).
DSM-III-R generalized anxiety disorder in the National
Comorbidity Survey. Archives of General Psychiatry 51,
355-364.

Wittchen HU, Essau CA, Krieg JC (1991). Anxiety
disorders: similarities and differences of comorbidity in
treated and untreated groups. British Journal of Psychiatry
Supplement 159, 23-33.

Wu JC, Buchsbaum MS, Hershey TG, Hazlett E, Sicotte N,
Johnson JC (1991). PET in generalized anxiety disorder.
Biological Psychiatry 29, 1181-1189.

Wu JC, Maguire G, Riley G, Lee A, Keator D, Tang C,
Fallon J, Najafi A (1997). Increased dopamine activity
associated with stuttering. NeuroReport 8,

767-770.

Wunderlich U, Bronisch T, Wittchen HU (1998). Comorbidity
patterns in adolescents and young adults with suicide
attempts. European Archives of Psychiatry and Clinical
Neuroscience 248, 87-95.



	Tumor Necrosis Factor Receptor-Associated Factor (TRAF)2 Represses the T Helper Cell Type 2 Response through Interaction with NFAT-Interacting Protein (NIP45)
	Recommended Citation
	Authors

	Generalized anxiety disorder: comorbidity, comparative biology and treatment

