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ABSTRACT

Childhood abuse, trait anxiety, and neuroticism are associated with depression, and activation of the
amygdala has been hypothesized as the biological basis of these predisposing factors. Anxiety disorder often
coexists with major depressive disorder, and this comorbidity has been postulated to occur owing to the
above predisposing factors. However, this possibility has not yet been fully confirmed in clinical studies. A
history of childhood abuse, and anxiety disorder or anxiety symptoms have been reported to coexist in pa-
tients with treatment-resistant depression. Therefore, the above hypothesis may also apply to treatment-
resistant depression. Large-scale studies are needed to test whether childhood abuse, propensity for trait
anxiety/neuroticism, amygdala activation, and the coexistence of anxiety disorder/anxiety symptoms are
more pronounced in patients with treatment-resistant depression than those with non-treatment-resistant de-
pression. At present, it is clinically clear that treatment-resistant depression more frequently occurs in pa-
tients with comorbid anxiety disorders and a history of childhood abuse. The clinical care of patients with
treatment-resistant depression keeping this information in mind may lead to a better understanding of these
patients, and may also assist in the development of effective treatment strategies.
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Introduction pressive episode to the final definitive diagnosis of

bipolar disorder [5]. As such, a diagnosis of depres-

Misdiagnoses and subsequent inappropriate treat-
ment were pointed out as the main factors causing
treatment-resistant depression [1]. Among such
cases, the misdiagnosis of bipolar disorder is a
good example of a paradigm failure of so-called
“treatment-resistant depression” because the treat-
ment guidelines differ between bipolar depression
and unipolar depression [2, 3]. Therefore, it is nec-
essary to always reconsider whether a patient truly
has treatment-resistant depression. Bipolar disorder
often starts with a depressive episode [4], and it
takes several years from the onset of the first de-

sion in patients with unrecognized bipolar disorder
before they manifest manic or hypomanic episodes
is not necessarily a misdiagnosis, but is the main
cause of treatment-resistant depression [6, 7].

In the previous 10 years, an association between
anxiety symptoms / anxiety disorders and
treatment-resistant depression was identified [8, 9];
however, the mechanism of this association remains
unclear. Reports in the literature suggest that multi-
ple factors, such as childhood abuse, amygdala acti-
vation, and bipolar disorder may be involved in this
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association.

In this review, we introduce recent research on
treatment-resistant depression and its association
with anxiety symptoms and anxiety disorders,
which is assumed to be complex. We have defined
treatment-resistant depression as “the persistence of
moderate depressive symptoms after treatment with
two or more antidepressants at a sufficient dose and
for a sufficient period" [7, 10].

Treatment-resistant depression and
comorbidity of anxiety disorder

According to a multivariate analysis from a large
European multicenter study, treatment-resistant de-
pression was characterized by the comorbidity of
anxiety disorder, a present risk of suicide, melan-
cholic features, and nonresponse to the first antide-
pressant treatment in a patient’s lifetime [9]. Al-
though a multivariate analysis was not able to con-
firm a statistical significance, a univariate analysis
indicated that the comorbidity of panic disorder and
social anxiety disorder were also significantly asso-
ciated with treatment resistance. This European
multicenter study was the first large epidemiologi-
cal study on treatment-resistant depression. How-
ever, the reason for the association between comor-
bid anxiety disorder and treatment-resistant depres-
sion remains unclear.

A group from Harvard University reported that a
patient’s nonresponsiveness to selective serotonin
reuptake inhibitors (SSRIs) is associated more
closely with the presence of anxiety symptoms than
the severity of depressive symptoms, although this
does not fit the present definition of treatment resis-
tance [8]. The Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) added the
specifier “anxious distress” for the diagnosis of de-
pressive disorders, to emphasize the focus on anxi-
ety symptoms [11]. DSM-5 states that high levels
of anxiety are associated with higher suicide risk,
longer duration of illness, and greater likelihood of
nonresponse to treatment. These previous studies by
the group from Harvard University may have af-
fected the criteria of DSM-5. Owing to its nature,
patients with major depressive disorder often show
anxiety symptoms [12]. As DSM-III excluded anxi-
ety symptoms from the diagnostic criteria for major
depressive disorder, anxiety symptoms have been
regarded as a theoretically different concept from
depressive symptoms. Based on this historical back-
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ground, anxiety symptoms have now been re-
recognized as comorbid symptoms or syndromes of
major depressive disorder. This is important infor-
mation towards conducting further research and
deepening our understanding of psychiatry. The
conventional German diagnosis method may not
have considered the importance of anxiety in major
depressive disorder, because it is based on induc-
tion rather than deduction, and therefore cannot
separate anxiety as a distinct component from de-
pression. Therefore, the philosophy of DSM has
made it possible to analyze the coexistence of anxi-
ety and depression.

Clinical background of the comorbidities of
depressive disorder and anxiety disorder

Major depressive disorder and anxiety disorder re-
portedly coexist at high rates [13-16]. Comorbid
anxiety disorders are known to negatively affect the
outcomes of mood disorders. A prospective study
on the long-term course of depression demonstrated
that in patients with comorbid anxiety disorders,
depression persisted for longer periods, they re-
quired more time for remission of the depressive
episodes, and were more seriously affected than
those without comorbid anxiety disorders [17]. A
meta-analysis of several previous studies indicated
that comorbid anxiety disorder is a risk factor for
suicide and suicide attempts in patients with depres-
sive disorder [18]. Moreover, another meta-analysis
indicated the strong associations between illicit
drug use and major depressive disorder, between il-
licit drug use and any anxiety disorder, between al-
cohol use disorders and major depressive disorder,
and between alcohol use disorders and any anxiety
disorder [19]. This high rate of comorbidities may
reflect the direct or indirect effects of a primary
psychiatric disorder on the development of a subse-
quent disorder, and the existence of a common
cause between both disorders through genetic pre-
disposition and socioeconomic factors.

Common characteristics associated with the coexis-
tence of depressive disorders and anxiety disorders
have been reported to be a history of childhood
trauma, younger disease onset, neuroticism, a
longer course of symptoms, and more severe illness
[15]. Interestingly, childhood abuse is also a charac-
teristic associated with comorbidity when major de-
pressive disorder is preceded by anxiety disorder,
but not when anxiety disorder is preceded by major
depressive disorder [13]. In patients with both ma-
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jor depressive disorder and anxiety disorder, the on-
set of the anxiety disorder often precedes that of
major depressive disorder [15]. A comorbidity of
anxiety disorder is significantly more frequent in
patients with bipolar disorder than those with major
depressive disorder [14, 16]. The results of a large-
scale multivariate logistic regression analysis dem-
onstrated that childhood abuse, atypical depression
symptoms, and deterioration of health-associated
quality of life were commonly associated with
comorbid anxiety disorders in patients with bipolar
disorder and major depressive disorder; sexual
abuse was significantly associated with bipolar dis-
order and neglect was significantly associated with
major depressive disorder [16]. A history of child-
hood abuse is more frequent in patients with bipo-
lar disorder than in those with major depressive dis-
order [14]. In addition, a history of childhood abuse
is more frequent in patients with treatment-resistant
depression than those with non-treatment-resistant
depression [20]. Furthermore, one-fourth of patients
with treatment-resistant depression are thought to
have unrecognized bipolar disorder [6, 7]. Patients
with bipolar disorder have more comorbidities of
anxiety disorders and a higher rate of history of
childhood abuse than patients with major depressive
disorder [16]. Taken together, childhood abuse may
be the common basis of anxiety disorder and
treatment-resistant depression, which may be partly
attributable to bipolar disorder. However, there have
been no reports to date analyzing the association
between anxiety disorder comorbidities and a his-
tory of childhood abuse in patients with treatment-
resistant depression.

Brain region responsible for anxiety

Unlike neurological and neuropsychological symp-
toms, the brain regions responsible for most psychi-
atric symptoms remain unknown. However, the
brain region responsible for anxiety has been rap-
idly elucidated since the 1990s, and its detailed
neural circuits and molecular biological mecha-
nisms have been clarified [21]. In animals and hu-
mans, anxiety and fear symptoms are diminished
when the amygdala is damaged on both sides.
When a stimulus that causes anxiety or fear, such
as gaze, facial expression, pain, or speaking in pub-
lic occurs, the blood flow to the amygdala in-
creases, which is called amygdala activation [21].
Amygdala activation is more pronounced in patients
with anxiety disorder than in healthy subjects.
Amygdala activation is reduced by treatments that
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improve symptoms [21]. SSRIs reduce amygdala
activation in both anxiety disorder patients and
healthy subjects [21]. In animal models of anxiety
and fear, the local administration of SSRIs to the
amygdala alleviates anxiety and fear by increasing
extracellular  serotonin concentrations in the
amygdala, leading to its inhibition via the
serotonin,, receptor [21-23]. In addition, the local
administration of a serotonin,. receptor agonist to
the amygdala also showed anxiolytic effects [24].
These findings suggest that the amygdala is the
brain region crucial for anxiety, and that an in-
crease in serotonin neurotransmission by treatment
with SSRIs or serotonin,, receptor agonists reduces
anxiety through an inhibitory action via serotonin,,
receptor stimulation in the amygdala.

A systematic meta-analysis study of functional
magnetic resonance imaging data demonstrated that
in both major depressive disorder patients and
healthy controls, antidepressants decrease activity in
the bilateral amygdala in response to negative emo-
tions [25]. However, there has been no study to
date comparing amygdala activation in response to
negative emotions between patients with treatment-
resistant depression and those with non-treatment-
resistant depression. A resting functional connectiv-
ity study showed that a more distributed decrease in
connectivity occurs in the amygdala of patients
with non-treatment-resistant depression than those
with treatment-resistant depression, whereas pa-
tients with treatment-resistant depression showed
more disrupted functional connectivity in the pre-
frontal areas and thalamic areas bilaterally [26].
Therefore, amygdala activity in response to nega-
tive emotions in patients with treatment-resistant
depression remains inconclusive. Further studies are
hence necessary to elucidate the abnormalities and
possible heterogeneity of amygdala activation in pa-
tients with treatment-resistant depression.

Childhood abuse and amygdala activation

As described in the previous section, anxiety and
fear induces amygdala activation, and this activation
is more marked in patients with anxiety disorder
than in controls [21, 27-29]. The highly selective
SSRIs citalopram and escitalopram reduce
amygdala activation in both healthy individuals and
social anxiety disorder patients, leading to sympto-
matic alleviation in the patients [28, 30].

In healthy individuals, the degree of amygdala acti-
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Figure 1. A schema of the hypothesis of the asso-
ciations of treatment-resistant depression with child-
hood abuse, trait anxiety, amygdala activation, and
comorbidity of anxiety disorder and anxiety symp-
toms

vation increases with a history of childhood abuse
[31]. Amygdala activation is also reported to occur
during facial recognition tasks in patients with de-
pression, and activation is reduced by treatment
with SSRIs [32]. It has been suggested that the
amygdala activation observed in patients with de-
pression is not caused by the depression itself, but
is rather a result of a history of childhood abuse,
which is common in patients with depression [31].
Interestingly, a history of childhood abuse increases
depressive symptoms in general adult volunteers via
an increase in trait anxiety [33], and trait anxiety is
associated with amygdala activation [34]. Thus, the
association between amygdala activation and child-
hood abuse explains the biological basis of anxiety
symptoms in patients with anxiety disorder and de-
pression. The comorbidity of depression and anxi-
ety disorder may be explained by amygdala activa-
tion, but the underlying mechanism has not been
clarified to date. A history of childhood abuse has
been pointed out as a cause of treatment-resistant
depression [20, 35]. Amygdala activation is hence
hypothesized to be more marked in patients with
treatment-resistant depression, leading to the in-
creased comorbidity of anxiety disorder, but this
point requires further analysis in the future.

Clinical mechanism of the comorbidity of
anxiety disorder/anxiety symptoms in
treatment-resistant depression

Summarizing the above-mentioned studies leads to
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the associations shown in Figure 1. Associations
among individual factors have been reported to
date, but whether any of these factors are closely
associated with treatment-resistant depression re-
quires future clarification. As mentioned in the In-
troduction section, clinical studies to date indicate
that about 25% of patients diagnosed as having
treatment-resistant depression actually have “unrec-
ognized bipolar disorder’ [7, 24]. Although anxiety
disorders are more common in patients with bipolar
disorder than in those with major depressive disor-
der [14, 16], and childhood abuse affects the
symptoms and course of bipolar disorder [36, 37],
factors other than childhood abuse and comorbid
anxiety in Figure 1 are likely to be associated with
the involvement of bipolar disorder in treatment-
resistant depression. We hence propose the hypothe-
sis that childhood abuse increases trait anxiety/neu-
roticism and amygdala activation, and these factors
then induce comorbid anxiety disorders/anxiety
symptoms, and this complex interaction finally re-
sults in the treatment-resistance of major depressive
disorder. Patients with unrecognized bipolar disor-
der are often diagnosed as having treatment-
resistant depression, and may hence increase the
occurrence of these complex interactions.

Clinical implications of our hypotheses

Because SSRIs attenuate amygdala activation and
neuroticism, SSRIs may be effective for the treat-
ment of major depressive disorder with comorbid
anxiety disorder [21,38]. Treatment guidelines rec-
ommend SSRIs or serotonin and noradrenaline re-
uptake inhibitors (SNRIs) for the treatment of ma-
jor depressive disorder with comorbid anxiety dis-
order or anxiety symptoms, although there are no
clear lines of evidence regarding their efficacy [2,
39]. However, SSRIs are not expected to have any
further therapeutic effects on patients with
treatment-resistant depression, most of whom have
already been treated by SSRIs. Furthermore, other
classes of antidepressants (SNRIs, bupropion, and
the addition of serotonin,, receptor agonists) are re-
portedly not effective for patients with anxious ma-
jor depressive disorder, including inadequate re-
sponders to SSRIs [40]. On the other hand, the ad-
dition of typical and atypical antipsychotic drugs
was reported to be effective for comorbid anxiety
disorders and symptoms of major depressive disor-
der [41]. Adjunctive aripiprazole, which is a first-
line drug for treatment-resistant depression, is effec-
tive for treatment-resistant anxious depression [42].
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In treatment-resistant depression, dopamine receptor
D, stimulation may be required in addition to sero-
tonin reuptake inhibition for increased treatment ef-
ficacy against anxiety, which also indicates the in-
volvement of multiple neurotransmitters in anxiety
[43]. It may hence be necessary to use other drugs
that act on other anxiety-associated neurotransmit-
ters (i.e., dopamine, noradrenaline, and glutamate)
for the treatment of comorbid anxiety in treatment-
resistant depression [43]. In addition, psychotherapy
interventions that focus on personality traits, such
as trait anxiety and neuroticism, may also be effec-
tive therapeutic interventions, as these personality
traits underlie the comorbidity of anxiety disorders.

Conclusion

The clinical relevance of only a history of child-
hood abuse and comorbid anxiety disorder has been
clarified for treatment-resistant depression. There-
fore, it is uncertain whether the hypothesis shown
in Figure 1 applies as a mechanism for the comor-
bidity of anxiety disorder in treatment-resistant de-
pression. At present, we can hence only say that
providing clinical care to patients considering their
history of childhood abuse and comorbid anxiety
disorder will deepen our understanding of patients
with treatment-resistant depression, and lead to an
accurate medical diagnosis.
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