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The overlap between anxiety, depression, and
obsessive-compulsive disorder

Guy M. Goodwin, FMedSci

The anxiety disorders include generalized anxiety dis-
order, specific phobia, social phobia, agoraphobia, and
panic disorder. In addition to the specific symptoms of
these disorders, there may be a common experience of
anxiety and even dysphoria across the conditions, and
of course recourse to the same drug or choice of drugs
for treatment. This overlap probably occurs because of
universal dimensions of distress or negative affectivity,
a shared genetic predisposition, and a common neuro-
biology. Evidence of shared genes is still based mainly
on twin studies, but the shared neurobiology can be
investigated directly by the investigation of emotional
or cognitive bias either behaviorally or using functional
brain imaging. This intermediate phenotype can then
provide a substrate for understanding and developing
medicines and psychological treatments.
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Introduction

SM-5 provides a somewhat divisive starting
point for looking at the overlap between major depres-
sion, anxiety disorder, and obsessive-compulsive dis-
order (OCD). This is because it proposes a separation
between anxiety disorders and OCD by placing them
in separate chapters of the North American “diagnostic
bible.”! In previous versions, they had been united as
anxiety disorders. The obsessive-compulsive disorders
include OCD itself, body dysmorphic disorder, hoard-
ing disorder, trichotillomania, and excoriation disorder.
The anxiety disorders include generalized anxiety dis-
order (GAD), specific phobia, social phobia, agorapho-
bia, and panic disorder. These two major groups are in
turn separated from the trauma and stressor-related
disorders, and of course, mood disorder.

The diagnostic tradition in medicine has always
been divided between those who have been called the
“lumpers” and those called the “splitters”; in other
words, experts driven by their recognition of the simi-
larities between diagnoses and those driven by the dif-
ferences. Since diagnosis and classification more gener-
ally are a preliminary to more profound understanding
of disease, neither is wholly right (nor wholly wrong)
and, as the DSM-5 version illustrates, the emphasis can
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change. Therefore, a diagnosis of major depression, an
anxiety disorder, or OCD may make perfect sense in
terms of the primary symptoms of which the patient
complains, and on which a differentiated diagnosis is
based, yet there may well be a common experience of
anxiety and even dysphoria across the conditions, and
of course recourse to the same drug or choice of drugs
for treatment. In addressing why this overlap occurs, a
common neurobiology seems the most obvious expla-
nation.

Lumping: the evidence

DSM-5 itself advocates consideration of shared neural
substrate, family traits, genetic risk factors, specific en-
vironmental risk factors, biomarkers, shared tempera-
ment, abnormalities of emotional processing, symp-
tom similarity, course of illness, high comorbidity, and
shared treatment response for confirming relationships
between diseases. In fact, this use of more numerous
and more global factors leads to the lumping idea of
internalizing disorders on the one hand (into which all
the disorders here fall) and externalizing disorders on
the other (characterized by aggression, anger outbursts,
law-breaking, or hyperactivity). The introduction of this
more dimensional approach to diagnosis in DSM-5 also
takes note of the likely advantages for bridging to neu-
robiology.

To demonstrate that there is an overlap between
depression, anxiety disorder, and OCD that is likely
to rest on shared brain mechanisms, it will be impor-
tant to consider evidence for shared genes, shared
brain mechanisms, and shared treatment effects.
However, the starting point is the obvious simple
overlap of morbid phenomena in the acute presenta-
tion of the different disorders and the common co-
occurrence of full syndromes in the same individu-
als diagnosed impartially using DSM criteria. The
common phenomenology is typically the experience
of fear and anxiety across a very wide range of psy-
chiatric diagnoses. Formally, the comorbidity of one
diagnosis with another beyond chance is the neces-
sary confirmation of a close phenomenological re-
lationship between them. Thus, the various anxiety
disorders are highly comorbid with each other. For
instance, using lifetime diagnoses in the US popula-
tion data, 74.1% of those with agoraphobia, 68.7%
of those with simple phobia, and 56.9% of those with

social phobia also met criteria for another anxiety
disorder.” In general, OCD cases are more likely to
show lifetime incidence of other anxiety disorders
than vice versa, because of their greater severity and
rarity.’ Depression is a comorbidity common to all.
Thus, the mood disorders are strongly comorbid with
the anxiety disorders, and vice versa. For example, in
analyses of lifetime DSM-III-R diagnoses in US pop-
ulation sample data, 58% of individuals with major
depression also met criteria for a comorbid anxiety
disorder*; the comorbidity rate was only slightly re-
duced to 51.2% when 12-month diagnoses were used.
Conversely, most individuals with diagnosed anxiety
disorders also met criteria for major depression, al-
though comorbidity rates varied widely across disor-
ders.

More recent, community-based estimates of the life-
time morbid risk/12-month prevalence ranked by fre-
quency were: major depressive episode: 29.9%/8.6%;
specific phobia: 18.4/12.1%; social phobia: 13.0/7.4%;
post-traumatic stress disorder: 10.1/3.7%; generalized
anxiety disorder: 9.0/2.0%; separation anxiety disorder:
8.7/1.2%; panic disorder: 6.8%/2.4%:; bipolar disorder:
4.1/1.8%; agoraphobia: 3.7/1.7%; obsessive-compulsive
disorder: 2.7/1.2.° From the developmental perspective,
the anxiety-mood disorders with the earlier median
ages of onset are phobias and separation anxiety disor-
der (ages 15 to 17) and those with the latest are panic
disorder, major depression, and generalized anxiety
disorder (ages 23 to 30). Comorbidity between anxiety
disorders and depressive disorder are common in com-
munity samples in various countries where comparable
studies have been conducted.® In summary, the fact of
an overlap between different anxiety diagnoses and
themselves as well as with depression diagnoses is be-
yond dispute.

Much of the evidence to this point is based on cat-
egorical groups of individuals with disorders as defined
in DSM terms. Of all the psychiatric disorders, the anxi-
ety disorders have always been supposed to be com-
mon because they reflect experience that is not much
removed from normality. Thus, any model based on
pathology should also be testable in the reported sub-
jective dimensional experience of healthy populations.
This turns out to be the case. A well-known model of
normal emotion proposes a “Big Two” dimensional so-
lution; that is dimensions of Negative Affect and Posi-
tive Affect’®in which Negative Affect is a general di-
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mension of subjective distress. Hence, it subsumes fear,
anger, sadness, guilt, and disgust. An individual who re-
ports feeling sad is also likely to report substantial lev-
els of anger, guilt, fear, etc. This dimension would inevi-
tably predict and so potentially explain major overlaps
in the reported experience of someone with anxiety or
depression.

The general Positive Affect dimension predicts that
an individual who reports feeling happy and joyful will
also report feeling interested, excited, confident, and
alert. It is more related (negatively) to sadness than to
fear. Thus, anhedonia appears as a potentially defin-
ing feature of mood disorder as distinct from anxiety,
whereas the general subjective distress dimension is
feature shared between anxiety disorders and depres-
sion. Clark and Watson subsequently proposed a third
component, somatic tension and hyperarousal (eg,
shortness of breath, dizziness) as unique to anxiety.’
Therefore, simple subjective symptoms present in a
healthy population tend to confirm both a general fac-
tor of psychopathology that is expressed across disor-
ders (distress/negative affectivity) and putative specific
traits mapping to depression on the one hand and anxi-
ety on the other. The presence of these factors, uncon-
founded by help seeking and other factors that contrib-
ute to clinical samples, is helpful in understanding why
anxiety disorders are likely both to lump and to split.
Furthermore it supports the idea that anxiety disorders
in particular are simply extreme expressions of traits
present across the whole population.

Inheritance of traits and disorders

Since many behavioral traits and psychiatric disorders
are heritable, it follows that the structure of these traits
or disorders in populations should follow rules of ge-
netic inheritance like other complex traits like height or
weight. Twin studies continue to provide the critical ob-
servational design: any genetic condition will be more
present in identical (ie, monozygotic or MZ) twins than
nonidentical twins (dizygotic or DZ). Indeed, such ge-
netic data in a large study of female twins was the first
surprisingly strong evidence for genetic overlap be-
tween major depression and GAD."

For family studies of the anxiety disorders of inter-
est here, odds ratios predicting association of illness in
first-degree relatives with the illness status of the pro-
band (ie, whether the disorder was present or absent)

were homogeneous across studies for all disorders and
ranged from 4 to 6, depending on the disorder.!! This ex-
tensive overlap may well be associated with a common
risk factor such as neuroticism, which has been shown
to predict the onset of the anxiety disorders, OCD, and
major depression. Neuroticism, a concept originally
attributable to Hans Eysenck’s studies of personality
structure, is about 40% heritable and has been an in-
dependent focus for genetic analysis. The contribution
through genetic mechanisms of such a globally identifi-
able factor, which may be summed up to be the trait for
anxious worrying, is of great interest. It may represent
the major “internalizing factor” that plausibly underlies
this wide range of emotional disorders and the ultimate
target for all lumpers. Despite its apparent importance,
its status is often attacked as being simply a dilute mea-
sure of symptoms and its neurobiology has attracted
surprisingly limited attention from investigators (see
below).

Splitting: the evidence

While lumping and splitting can be presented as pro-
found alternatives, some etiological features, like neu-
roticism, may necessarily lump, while others may nec-
essarily split. Furthermore, the structural analysis of
symptoms suggests that while some are global as de-
scribed, others are more specific to individual disorders.
Indeed, they define what we mean by specificity. For
example, Mineka et al'> proposed an integrative hier-
archical model of the anxiety disorders. In this model,
each individual syndrome was hypothesized to contain
both a common and a unique component. The shared
component represented broad individual differences
in general distress and negative affectivity. As already
discussed it will behave as a pervasive higher-order fac-
tor (the lumping factor one might say) that is common
to both the anxiety and mood disorders. Hence, it will
be primarily responsible for the comorbidity issues that
were highlighted earlier. However, in addition, each dis-
order also includes unique features that differentiate it
from all of the others. Thus, anxious arousal assumes a
limited role as a specific element in syndromes such as
panic disorder; trauma history and flashbacks will de-
fine post-traumatic stress disorder (PTSD), and obses-
sions and compulsions define OCD.

This approach to modeling the disorders can pro-
vide a simple practical model for diagnostic evaluation
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Figure 1. Suggested scheme for exploring a suspected anxiety disorder. PTSD, post-traumatic stress disorder; OCD, obsessive-compulsive disorder; GAD,

generalized anxiety disorder

From ref 13: Baldwin DS, Anderson IM, Nutt DJ, et al. Evidence-based pharma-cological treatment of anxiety disorders, post-traumatic stress disorder and
obsessive-compulsive disorder: a revision of the 2005 guidelines from the British Association for Psychopharmacology. J Psychopharmacol. 2014,28(5):403-339.
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via the general and specific components as shown in
Figure 1, from the guidelines of the British Associa-
tion for Psychopharmacology.”® This proposes initial
inquiry to establish anxiety symptoms and the presence
or absence of depression. If depression is present its
treatment is recommended as primary. If it is not, then
specific anxiety diagnoses can be made on the basis of
defining specific features, so trauma/flashbacks suggest
PTSD as above; obsessions and or compulsions, OCD;
worry and rumination, GAD, and so on, as shown.

Why disorders split

In the case of the disorders here, the age of exposure
to exacerbating or precipitating stressors, or their na-
ture, might contribute to the determination of a differ-
ent phenotype from a common genetic background.
Indeed, there is some agreement in the existing litera-
ture about why an individual at genetic risk for major
depressive disorder (MDD)/GAD gets one or the other
phenotype. This is based on observed differences in the
nature of the environmental stresses that provoke a
diagnosable episode. Thus, loss and humiliation events
more often precede MDD and danger events more of-
ten precede GAD."

A more detailed consideration of inheritance of
anxiety disorders in male and female twin pairs has

suggested further division of genetic factors for ago-
raphobia at one extreme, the specific phobias at the
other, and social phobia intermediate between them.
The remaining associations between the disorders are
largely explained by a unique environmental factor
shared across the disorders and, to a lesser extent, a
common shared environmental factor. In the most par-
simonious model, there appears to be an agoraphobia-
specific genetic factor and unique environmental ef-
fects (triggers) for each disorder. So, individual genetic
factors derive from sets of genes that increase risk for
generalized-agoraphobic anxiety on the one hand and
specific phobias on the other. Risk across all of the
anxiety diagnoses appears to be further increased by
life experiences either shared with other family mem-
bers or unique to the individual. The impact of these
life experiences will depend on the disorder. Added
to this may be a set of unique environmental factors
that increase the liability for one anxiety disorder in-
dependent of any other. This is a complicated story,
and it is limited by uncertainties of how far subjective
reports and recall in a diagnostic interview may shape
the findings."> However, the state of the art is now
consistent enough to support the model and suggest
the ways in which larger genetic studies may inform
our understanding of the molecular underpinnings of
emotional behavior.
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Molecular genetics

The hard finding of recent years is that success in molecu-
lar genetic studies of psychiatric disorder has only come
in highly heritable conditions with enormous samples.
For the anxiety disorders, there is some suggestion that
neuroticism or other broad risk dimensions may provide
a tractable target, but we remain a long way from confi-
dence that genetic biomarkers will be of practical value
in understanding mechanisms. In the case of neuroti-
cism, there was an early start with the apparent success
of candidate gene analysis based on the genetic variation
5-HTTLPR on the serotonin transporter gene SLC6A4
and an apparent link to individual differences in neuroti-
cism. The implicated polymorphism influences mRNA
expression so carriers of the short variant (s-allele) ap-
pear to show higher neuroticism and also lower mRNA
expression of this gene.!® The link with serotonin and the
role of selective serotonin reuptake inhibitors (SSRIs) in
treating anxiety and depression gave this finding a com-
pelling suggestion of face validity. It could be said that
it was a finding that the field yearned to be found cor-
rect. Unfortunately, the subsequent findings with respect
to 5-HTTLPR and personality traits are heterogenous
and have led to a sequence of meta-analyses of the ac-
cumulating data, which have led to opposing conclusions.
However, there is no doubt that the actual effect size of
any association is much smaller than originally believed,
if it is real at all."”

In the development of this story, the 5-HTTLPR
gene was also implicated as mediating an important
gene-environment interaction. It was claimed that
the s-allele was associated with a substantially greater
probability of depressive illness in response to adverse
life events. This study is instructive in a number of ways.
It was, if possible, an even more attractive finding than
the link with neuroticism and appeared to illustrate
both the importance of heritability and a gene x envi-
ronment interaction. It has been massively cited in con-
sequence.'® However, it has also come to exemplify the
problems for genetic analysis of behavioral traits and
psychiatric disorder more generally." Crucially, efforts
to replicate the finding and critical analysis of the accu-
mulating findings have led to the conclusion that if the
effect is real it is again of much smaller size than origi-
nally proposed. The idea that it was a major gene effect
that could lead to the development of animal models
relevant to anxiety and mood disorder seems in retro-

spect to have been far too over-optimistic. Instead, it
illustrates the general inference that a single common
genetic variant when associated with a complex behav-
ioural phenotype will contribute a trivial fraction of
phenotypic variance (typically <0.1%).

More recently, genome-wide association studies
(GWAS) have permitted testing of about 2 million ge-
netic loci at a time and they have confirmed that the
effects of common genetic variants on psychiatric dis-
orders are very small and so require very large sample
sizes to be detected. While this has led to success in
reliably identifying numerous loci associated with se-
vere disorders such as schizophrenia,” the sample sizes
have not yet grown sufficiently large to yield meaning-
ful results for depression and anxiety. However, it is al-
ready clear that there is substantial common variance
between the loci identified for schizophrenia and those
for bipolar disorder and major depression. The prelimi-
nary analyses suggest that the key pathways implicated
by these associations relate to synaptic function, im-
mune and neuronal/neurotrophic pathways and histone
methylation.?!

The neurobiology of the amygdala

Notwithstanding the challenge of understanding its
genetic foundations, the neurobiology of anxiety (and
depression) is of considerable interest. If we are look-
ing for a structure or mechanisms that may provide
the experimental focus for understanding the general
mechanisms identified from psychopathology, then few
look further than the amygdala and its connections.
The amygdala is located bilaterally within the medial
temporal lobe of higher animals. It forms a complex
extended structure with multiple sub-nuclei. In the rat,
the nuclei are divided into three main groups: the baso-
lateral complex, which includes the lateral nucleus, the
basal nucleus, and accessory basal nucleus; the cortical
nucleus, which includes the lateral olfactory tract; and
the centromedial nucleus. The connections give impor-
tant support to theories of its key functional role. Thus,
there is input from all sensory systems. In the case of
olfactory, somatosensory, gustatory, and visceral centres
the afferent input is from primary sensory structures to
the lateral basal and central nuclei. Rather differently
auditory and visual information appears to originate in
association rather than primary sensory cortex, imply-
ing more organized informational content. The amyg-
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dala’s outgoing pathways project to cortex, hypothala-
mus, and brain stem; they are potentially targeted to
relevant behavioral and neuroendocrine systems. The
central anatomical position of the amygdala within the
so-called limbic system or emotional brain was widely
accepted by the mid 20th century, before functional
studies had investigated how it functioned in this role. It
continues to occupy an important position for function,
even now when confidence in the usefulness of a limbic/
emotional/archaic brain system has greatly diminished
with the recognition of a key cognitive role for the hip-
pocampus.

The function of the amygdala in animals is under-
stood from its established role in fear conditioning.
Classical conditioning is a type of learning in which an
emotionally neutral conditioned stimulus (CS), often a
tone, is presented in advance but predictive of an aver-
sive unconditioned stimulus (US), typically an electric
shock to the foot of the animal. After one or more pair-
ings, the previously emotionally neutral stimulus (CS)
elicits a constellation of species-specific conditioned
responses (CRs) that are taken to be characteristic of
fear, such as freezing or escape behavior, autonomic
responses (elevated heart rate and blood pressure),
potentiated acoustic startle to aversive acoustic stim-
uli, and increased neuroendocrine responses (release
of stress hormones). Fear conditioning can be seen as
an important adaptive way in which new threats are
quickly learned and behavioral responses activated for
self-protection. The emergence of a completely neutral
stimulus as a potent CS also suggests ways in which
the system might fail and give rise to anxiety disorder.
Thus a false association of innocuous chance stimuli
with threat might be misleadingly incorporated into
exaggerated behavioral psychopathology (and explain
pathological anxiety). It was an early suggestion that
individuals at risk of anxiety disorders would either
condition more easily than controls or extinguish fear
responses more slowly. In fact only in the last decade
has fear extinction in particular come to be widely stud-
ied as a translational model for neuroscience.

Numerous studies, employing lesions or electrophys-
iological recordings, have demonstrated the amygdala’s
central place in classical conditioning. Thus, lesions to
the amygdala impair the acquisition and expression
of conditioned fear in rats. The basolateral complex of
the amygdala is a potential substrate for the complex
sensory convergence from both cortical and subcortical

areas required for CS-US association during fear con-
ditioning. In fact, its cells appear to encode the signal by
long-term potentiation of EPSPs evoked in the baso-
lateral complex. On the output side, the central nucleus
of the amygdala may act as the common pathway to
hypothalamus for the generation of fear-conditioned
responses.

In man, damage to the amygdala, or areas of the
temporal lobe that include the amygdala can be stud-
ied occasionally in suitable single cases. One patient
with a rare congenital disease that results in the bi-
lateral degeneration of the amygdala was exposed to
live snakes and spiders, toured a “haunted” house, and
was shown emotionally harrowing films. There was no
experience of fear reported, and when she underwent
fear conditioning with either visual or auditory CSs
and a loud noise as the US, she showed no evidence
of fear conditioning (as measured by galvanic skin re-
sponse). However, her recall of events associated with
the fear conditioning procedure was intact. These data
support the hypothesis that the amygdaloid complex
plays a key role in the acquisition of fear conditioning
(whereas the hippocampus is important in remember-
ing the conditioning context).?

Experimental neuropsychology has been trans-
formed, along with the rest human/cognitive neurosci-
ence, by noninvasive brain imaging. With respect to emo-
tional learning, early fMRI studies sought to determine
the extent to which rodent models of the amygdala were
valid in the human brain. Using a simple differential
fear-conditioning paradigm in healthy humans (a blue
square as the CS and a mild shock as the US), amygdala
activation increased in response to the CS+ (CS that is
paired with the US) as compared with the CS- (CS that
is not paired with the shock).” Subsequent fMRI studies
using subliminal presentations of fearful faces as stimuli
also showed significant amygdala activation in healthy
humans.* These observations provided unequivocal
evidence that amygdala function was conserved across
species, and validated the use of fMRI for studying fear
learning in humans. Accordingly, the amygdala and its
connectivity provide a key target for understanding the
anxiety disorders and their treatment.

Neuroimaging and gene function

Neuroimaging has also seemed to offer a further advan-
tage: access to measures of brain function that might be
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intermediate to and more sensitive than illness pheno-
types to genetic analysis. The early observation of a pos-
sible link between genetic variation of the 5-HTTLPR
gene and neuroticism suggested the hypothesis that
there might be a more detectable effect of polymorphism
in this gene and amygdala function. This has proved con-
troversial and again highlights general problems for the
field. Thus, a recent meta-analysis has indicated that there
is a statistically significant but small effect of 5-HTTLPR
on amygdala activity.” However, perhaps more striking
was the between-study heterogeneity and the evidence
for “excess statistical significance.” In summary, all the
individual published studies have been considerably
underpowered to detect the size of effect that is likely
to be present, which is smaller than originally thought.
In addition, the retreat to a very small or no effect for
genetic variation exactly parallels what was summarized
previously for this gene and its association with neuroti-
cism. Therefore the claimed advantage of intermediate
phenotypes may also be wrong. Measures of systems-
level neurocognition with fMRI may be no more or less
helpful than the behavioral phenotypes like neuroticism
or DSM diagnosis for genetic analysis.

Neurobiology and psychopathology

A complete summary of this literature is beyond the
scope of the present article. However, there are impor-
tant general themes that reflect a growing consensus.
Anxiety disorder is closely associated with increased
processing of threat-related stimuli and particularly in-
creased attention to threats in the environment. Broad-
ly speaking, the mechanisms behind this behavior have
been described in terms of increased sensitivity on the
one hand and impaired discrimination on the other.
Thus the content specificity of threat-related attention
bias in anxiety disorder has been investigated in a re-
cent meta-analysis.”® The results indicated greater at-
tention bias toward disorder-congruent relative to dis-
order-incongruent threat stimuli (d = 0.28, P < 0.0001).
The effect appeared to be independent of age, type of
anxiety disorder, visual attention tasks, or type of dis-
order-incongruent stimuli. Volunteers with a high level
of neuroticism (high-N) showed increased processing
of negative and/or decreased processing of positive
information in emotional categorization and memory,
facial expression recognition, and emotion-potentiated
startle (EPS), in the absence of global memory or ex-

ecutive deficits. By contrast, there was no evidence for
effects of neuroticism on attentional bias (as measured
with the dot-probe task), over-general autobiographical
memory, or awakening cortisol levels.”

Neuroimaging is being used to dissect mechanisms
in more detail. Again, the common emerging theme is of
common effects and disorder-specific details in the re-
sponse to a range of experimental paradigms. For exam-
ple, greater differential right amygdala activation when
matching fearful and happy facial expressions could be
associated with greater negative affectivity across three
different anxiety disorder groups (GAD, panic, and so-
cial anxiety disorder) compared with controls. Howev-
er, the panic disorder group showed increased posterior
insula activation.?® Other data support the existence of
a common abnormality in anxiety and depression in the
ventral cingulate and the amygdala, but with disorder-
specific compensation during implicit regulation of
emotional processing apparently through engagement
of cognitive control circuitry in the depressed group.”
The complexity of the likely mechanisms involved in
different disorders remains challenging.

Emotional processing as the target
for drugs and psychological treatments

Most treatment studies assume a primary effect on
symptoms. It is an important new conceptual step to try
to move beyond symptoms and address the cognitive
mechanisms that may be disturbed in psychopathology.
This echoes the approach to psychopathology advo-
cated by research domain criteria (RDoC). It also pro-
vides one of the first potential examples of the use of
biomarkers to monitor treatment in psychiatry. There is
now a substantial descriptive knowledge, at the level of
behavior, of how drugs for depression and anxiety affect
automatic processing or negative biases independent of
the effects of depression and anxiety per se. Such bi-
ases can be estimated in a variety of ways: for example,
the attention to threat, the perception of social expres-
sions on the faces of volunteers or the access to self-
referring adjectives in recall memory tasks as described
above. The most consistent observed effect has been
to increase positive bias in self-referent memory. Thus,
for example, treatment with citalopram or reboxetine
has a similar effect demonstrable in healthy volunteers
taking either drug for 1 week. Obviously this positive
effect on emotional processing contrasts with the pre-
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vailing negative bias in depressed patients. Could one
be the basis for the correction of the other? And could
the effect be as immediate as the effect seen in healthy
volunteers in the absence of depressed mood? Sur-
prisingly, a single dose of reboxetine was subsequently
shown to correct and indeed to normalize the uncon-
scious negative bias in patients being treated for major
depression.* There was of course no immediate effect
on symptoms which as usual resolved slowly in these
patients. However, very importantly the correction of
negative bias on day 1 predicted the subsequent change
in symptoms at 6 weeks. The status of emotional pro-
cessing as a biomarker has the potential to predict indi-
vidual patient responsiveness to established treatments
(as a clinical tool) or drug efficacy in clinical trials of
novel compounds.

These findings were initially made purely on the
basis of behavior, but have now been confirmed in
studies employing brain imaging. Thus, both anxious
and depressed patients show increased activity in the
amygdala which could be related to their hypersensi-
tivity to negative facial information in particular. The
amygdala’s functional role described above would
predict wide involvement in all kinds of emotional
disorders, and this seems to be confirmed by imag-
ing studies of psychopathology to date. It may even
be appropriate to think of it providing the substrate
for the general negative affectivity experience that
seems to unite mood and anxiety disorders. It would
therefore be predicted to be a likely locus for drug ac-
tion, especially. Indeed, we showed almost a decade
ago that the SSRI paroxetine reduced responsiveness
of the amygdala to fearful faces in healthy controls?!:
the effect was a very early one like the effects of com-
parable drugs on behavioral measures of emotional
processing. Therefore our hypothesis was that the im-
pact of treatment in anxiety or depression might be
to correct prevailing overactivity. Such normalization
was initially shown to take place, but over a course of
treatment so was not necessarily an early effect. But
in fact it has now been shown that the effect precedes
a change in symptoms, at least in depression. Patients
with major depression were studied after treatment
for 7 days with either escitalopram or placebo.* The
sensitivity to fearful faces in the escitalopram-treated
patients was markedly attenuated. This normalization
of the responses in patients was comparable to the lev-
els seen in healthy volunteers.

Just as changes in behavior early in treatment pre-
dicted subsequent clinical improvement the change in
amygdala activity also predicted symptomatic changes
at 6 weeks.”> Such results with brain imaging increase
the confidence with which we can claim an important
action of SSRIs and other drugs for depression is to
decrease the amygdala responses to aversive stimuli.
How this automatic effect is translated into clinical im-
provement, which it appears to be, remains an interest-
ing and challenging question. One possibility is that the
change in emotional bias allows a relearning of normal
and emotional responsiveness in the flow of everyday
life. To prove that this is actually the key mechanism
through which the drugs work is challenging and cur-
rently unachieved.

An analogous effort to understand the impact of
psychological treatments has only just begun. Interest-
ingly, in patients with panic disorder, a single session of
cognitive behavior therapy (CBT) produced immediate
correction of negative emotional bias in some of the
tests shown to be sensitive to SSRIs. This experimental
effect on implicit responding was not accompanied by
an immediate effect on subjective symptoms, but again
the early changes predicted subsequent response.*

The findings to date highlight the potential for con-
vergent methods and convergent actions in understand-
ing drug and psychological treatments. Neurocognitive
tests relevant to psychopathology are the key require-
ment. An experimental approach can then shed light
on actions and interactions. In an early example of this
kind of experiment, we assessed the effects of combin-
ing an SSRI with a cognitive intervention on measures
of affective processing bias and resilience to external
stress as tested by measuring the increase in negative
symptoms induced by a negative mood induction in
healthy subjects. Those who received both citalopram
and active cognitive bias training task showed a smaller
alterations in emotional memory and categorization
bias than did those who received either active interven-
tion singly. The change in negative bias produced by
citalopram predicted resistance to the negative mood
induction. Thus coadministration of an SSRI and a cog-
nitive training intervention reduced the effectiveness of
either treatment alone in relation to anxiety- and de-
pression-relevant emotional processing and citalopram
was more effective in increasing resilience to negative
mood induction. This approach illustrates the poten-
tial for refining how and when we combine different
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modalities of treatment. It could also help tailor more
specific approaches to individual disorders than is cur-
rently possible. However, such studies can inform but
not replace clinical trial data, which provide the basis
for confidence of clinical benefit for the range of treat-
ments available for the anxiety disorders.

Treatment effects: medicines

The role of medicines in the treatment of the anxiety
disorders has recently been comprehensively reviewed
as an expert guideline.”® The paragraphs below briefly
summarize the conclusions, together with additional
information on agomelatine, findings for which are
relatively recent. More detail for the other drug op-
tions is available in the original publication, in particu-
lar the references to supporting evidence. In general,
the actions of medicines in anxiety disorders have not
demonstrated important differential effects between
disorders.

Reuptake inhibitors: serotonergic and serotonergic/
noradrenergic

SSRIs exhibit a “broad-spectrum” efficacy in both
short-term and long-term treatment in patients with
major depression, anxiety disorders, or OCD. They can
be presumed to have effect on the general distress di-
mension described above. Their use is limited by toler-
ability especially in the longer term, and in particular by
the impact on sexual function.

The serotonergic/noradrenergic agents duloxetine
and venlafaxine are effective in short-term and long-
term treatment of major depression and GAD, and
venlafaxine is also effective in the acute treatment and
prevention of relapse in panic disorder. Duloxetine and
venlafaxine may be less well tolerated than the SSRIs.

Older reuptake inhibitors (tricyclic antidepressants
or TCAs) are efficacious in some anxiety disorders, but
are associated with a greater burden of adverse effects
than the more selective drugs.

Agomelatine

Agomelatine has efficacy in acute treatment and pre-
vention of relapse in GAD?* (for which it not yet li-
censed) as well as better-known equivalent actions
in major depression®: agomelatine’s freedom from

actions on serotonergic function means that discon-
tinuation symptoms and sexual dysfunction are much
less likely than with most other choices for drug treat-
ment.* Agomelatine’s mechanisms of action (M1, M2
melatonergic agonist, 5-HT2c antagonist) is distinctive.
If it turns out, like serotonergic drugs, to act across the
general distress dimension, then this has interesting im-
plications because the common benefit seems unlikely
to rely on convergent actions on serotonin. Instead it
raises the possibility that drug action is better under-
stood at a higher-level mechanism of action. One pos-
sibility is by actions on emotional memory processing.
Thus, in healthy volunteers after 1 week dosing with 25
mg of agomelatine, the recall of positive words was in-
creased compared with a group taking placebo.’’ This is
a common effect of drugs for unipolar depression and
seems likely to occur because of changed automatic
bias within a complex neuronal network.

Monoamine oxidase inhibitors

The irreversible monoamine oxidase inhibitor (MAOTI)
phenelzine has efficacy in panic disorder and social
phobia as well as major depression, when given at ad-
equate doses. Moclobemide, a reversible inhibitor of
monoamine oxidase A has efficacy in social phobia and
perhaps some value in panic disorder: despite the re-
versibility of its action, which distinguishes it from other
older compounds, the reduced need for dietary restric-
tions holds only for lower daily doses; it is advisable to
avoid tyramine-containing foods at higher doses.

Y-Aminobutyric acid partial allosteric modulators

Drugs acting at the y-aminobutyric acid (GABA) re-
ceptor, often described generically as benzodiazepines,
have a common action to facilitate GABA function.
A number have proven efficacy in the treatment of
patients with panic disorder, GAD and social anxiety
disorder, despite causing troublesome sedation and
cognitive impairment in both short-term and long-term
treatment (with tolerance and dependence a risk in vul-
nerable patients). It is uncertain whether they are effec-
tive in relieving depressive symptoms in patients with
anxiety disorders but there is no evidence of efficacy
for major depression. They are an example of a class of
medicines that lack efficacy across the distress dimen-
sion, and hence may be limited to specific actions across
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the fear spectrum. However, decisive evidence for dif-
ferential effects are limited.

Pregabalin

Pregabalin is a glutamate voltage calcium channel
blocker with proven efficacy in both acute treatment
and prevention of relapse in GAD and social anxi-
ety disorder. Long-term treatment is accompanied by
weight gain in approximately 20% of patients. Discon-
tinuation symptoms after abrupt withdrawal of prega-
balin have been reported, as has its abuse in individuals
with a history of other substance abuse.

Dopamine and serotonin receptor antagonists

Drugs for psychosis have often been prescribed to pa-
tients with anxiety disorders, although the best con-
trolled evidence for benefit is only recent and restrict-
ed to acute treatment and prevention of relapse with
quetiapine in GAD, and for the augmentation of SSRI
treatment in patients with OCD.

Treatment effects: psychological interventions

Psychological treatments have been described for most
anxiety disorders (GAD, social anxiety disorder, PTSD,
OCD). A systematic review of 21 studies in patients
with depression or anxiety disorders suggest that guid-
ed self-help has similar effectiveness to face-to-face
psychotherapy® and in a further 31 randomized con-
trolled trials in anxiety disorders self-help interventions
were more effective than being placed on a waiting list
(essentially nocebo) but less effective than therapist-
administered treatments.* The key development in
self-help approaches will be Internet-based psychologi-
cal treatments. Their place is not yet established but a
systematic review of 52 studies in depression or anxiety
disorder suggested that they held promise, notably for
mild/moderate depression.*” Nevertheless, the highest
effect is against waiting list, which is an unsatisfactory
standard. The great advantage of computerization will
be the potential for systematic comparison of the active

elements of any psychotherapy by excellent matching
of alternative treatments and large numbers of partici-
pants: this is simply not possible with traditional thera-
py based on very high-level cognitive constructs and a
folk psychology emphasis on therapist behavior.

It is uncertain whether combining psychological treat-
ments with pharmacological treatments is associated
with greater long-term benefit than with either treat-
ment alone. There would appear to be ways to look for
drug/training interactions in experimental medicine
models, as explained above. A more rational combina-
tion of drug and psychological treatment appears to
have the potential to improve outcomes.

Conclusions

The anxiety disorders display both common and unique
features. The common features may well be based on a
shared genetic and biological foundation that is linked
to the normal dimensions of experience we can sum-
marize as distress and negative affectivity. Anti-anxiety
treatments like the SSRIs appear to act across the anxi-
ety and depressive disorders, and it is tempting to sup-
pose that the serotonin system and its connections, es-
pecially in the amygdala, provide a common nonspecific
substrate both for disturbance and treatment effects.
The unique features of the different disorders may be
important targets for complete treatment. In the case
of depression effects on positive mood (the reversal
of anhedonia) is attracting increasing interest. In the
case of the anxiety disorders, their unique features may
provide an important potential focus for psychological
approaches, although the mechanisms of psychological
treatments are still poorly understood. Our improving
understanding could facilitate the development of bet-
ter treatment strategies, especially in combining medi-
cines and psychotherapy.
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La sobreposicion entre ansiedad, depresion y
trastorno obsesivo compulsivo

Los trastornos de ansiedad incluyen el trastorno de an-
siedad generalizada, la fobia especifica, la fobia social,
la agorafobia y el trastorno de panico. Ademads de los
sintomas especificos de estos trastornos, en estas condi-
ciones puede existir una experiencia comun de ansiedad
e incluso disforia y, por supuesto, el hecho de recurrir al
mismo farmaco o a la eleccion de medicamentos para el
tratamiento. Esta sobreposicion se debe probablemente
a las dimensiones universales del distrés o afectividad
negativa, a una predisposicion genética compartida y a
una neurobiologia comun. Todavia la evidencia de ge-
nes compartidos se basa principalmente en estudios en
gemelos, pero la neurobiologia compartida puede ser
investigada directamente por medio de la investigacion
de sesgos emocionales o cognitivos ya sea a través del
comportamiento o empleando imdgenes cerebrales
funcionales. Este fenotipo intermedio puede proporcio-
nar entonces un sustrato para la comprension y el desa-
rrollo de medicamentos y terapias psicoldgicas.

Le chevauchement entre anxiété, dépression et
trouble obsessionnel-compulsif

L'anxiété généralisée, la phobie spécifique, la phobie
sociale, I'agoraphobie et le trouble panique font partie
des troubles anxieux. En plus des symptémes propres a
ces troubles, il peut cependant exister un vécu commun
d’anxiété et méme de dysphorie entre ces pathologies,
nécessitant bien sdr un recours au méme médicament
ou au méme choix de médicament pour le traitement.
Les dimensions universelles de la souffrance ou de
I'affectivité négative, une prédisposition génétique
partagée et une neurobiologie commune sont proba-
blement a I'origine de ce chevauchement. Les données
des génes partagés sont toujours fondées sur des études
de jumeaux, mais la neurobiologie partagée peut étre
étudiée directement par la recherche de biais émotion-
nels ou cognitifs soit de facon comportementale ou en
utilisant I'imagerie cérébrale fonctionnelle. Ce phéno-
type intermédiaire peut alors fournir un substrat pour
comprendre et développer des médicaments et des trai-
tements psychologiques.
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