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apeutic interventions.
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Trastorno depresivo, trastorno de ansiedad y dolor crénico: miiltiples
manifestaciones de un nucleo fisiopatolégico y clinico comun

RESUMEN

Introduccién: Una alta proporcién de los trastornos depresivos se acompanan de manifes-
taciones ansiosas, asi como la depresién y la ansiedad cursan frecuentemente con dolor.
En otro sentido, las manifestaciones dolorosas causan o empeoran los sintomas depresivos
y ansiosos. Cada vez hay més evidencia sobre la similitud fisiopatolégica, imagenoldgica y

Meétodos: Revisién narrativa de los aspectos fisiopatolégicos y clinicos de la comorbili-
dad depresién y dolor crénico. Se incluyen los articulos de investigacién que enfatizan
los elementos relevantes relacionados con la comprensién de la fisiopatologia de ambas

Resultados: Con los mds recientes avances en técnicas bioquimicas y celulares y el adven-
imiento de tecnologias imagenolégicas de avanzada, se ha podido considerar cada vez mas
claramente la aproximacién etiopatogénica, fisiopatoldgica y clinica de estos trastornos. Se
sistematiza esta informacién en imégenes y cuadros comprensivos.

Conclusiones: El reconocimiento de que el polimorfismo de los genes relacionados con la
inflamacién genera susceptibilidad a las manifestaciones depresivas y puede modificar la
respuesta a los tratamientos antidepresivos establece que la respuesta inflamatoria no solo
es un componente etiopatogénico del dolor, sino del estrés y la depresién. De igual manera,
la similitud en la aproximacién con imégenes corrobora la analogia no solo estructural, sino
también funcional y fisiopatolégica, entre la depresién y el dolor crénico. El conocimiento de
la comorbilidad depresién-ansiedad-dolor crénico es importante en la busqueda de inter-

© 2016 Asociacién Colombiana de Psiquiatria. Publicado por Elsevier Espana, S.L.U.
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psychiatric disorders, especially depression or anxiety, as

Ansiedad
Depresion
Dolor
neurofisiolégica del dolor y la depresién.
manifestaciones.
venciones terapéuticas eficaces.
Introduction

In 1989, Hudson and Pope proposed that a number of chronic
medical and psychiatric conditions may be part of a family
of related disorders that share a common pathophysiology,
referring to them as affective spectrum disorders.’ These
disorders share features such as depressive and anxiety symp-
toms, they often respond to antidepressants and they are
frequently associated with clinical conditions with painful
physical symptoms such as fibromyalgia, chronic fatigue syn-
drome, migraine, irritable bowel syndrome and premenstrual
dysphoric disorder.”

In primary care, physical symptoms are a common reason
for consultation, but the underlying reason is depression. More
than 50% of patients with depression report somatic com-
plaints and at least 60% of these symptoms are pain-related.’
Consulting with physical complaints reduces recognition
of depression and anxiety, as the primary care physicians
assume that all physical symptoms are caused by an under-
lying medical condition.* Numerous complaints of pain are
associated with greater severity of the depression, while more
severe pain is predictive of poor prognosis for the treatment
of the depression.! The aetiopathogenic relationship between
depression and anxiety states, pain and somatic disorders has
become increasingly clear, and this has reinforced the concept
of affective spectrum disorders. Patients with fibromyal-
gia, for example, are twice as likely to suffer from other

patients without fibromyalgia.

Different classification systems in psychiatry either do not
include chronic pain among the symptoms of depression or
give it scant relevance. This has led to generalised acceptance
of the idea that depression has very little association with
chronic pain.? Pain does not feature as a symptom of any
mood or anxiety disorder, and complaints of depression are
marginal in the list of required symptoms among criteria for
chronic pain disorder. Recent medical research indicates that
this separation in terms of disease classification and symp-
toms is not consistent with the clinical and neurobiological
reality.>®

Methods

This article is the result of a narrative review of the
pathophysiological and clinical aspects of the relationship
between depression, anxiety and chronic pain. We included
research articles that gave prominence to data on major
depression and chronic pain comorbidity, extracting the
most relevant elements relating to understanding of the
pathophysiology of the two conditions. We organised the
abundance of information into a comprehensive text and con-
sidered a common psychopathological outcome, depression-
anxiety-pain, which we have formulated into figures and
tables.
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Results
Depressive disorder, anxiety disorder and pain

Not only is there pathophysiological correlation between anx-
iety disorders and depressive disorders, there is also clinical
correlation. One of the first meta-analyses to be carried out
looking for comorbidity between anxiety and depression®
found that 58% of depressed patients had some type of anxiety,
and that concomitant depression and anxiety had occurred in
52.2% of cases in the previous year. Conversely, 56% of patients
with anxiety had depression. There is evidence that depres-
sion and anxiety are associated with chronic pain and not
only that they can be clinically concomitant, but also that
chronic pain is considered a predictor of major depression or
worsening of anxiety symptoms®'°; a relationship has been
found between the magnitude of the complaint of pain and
the intensity of the depressive and anxiety symptoms.’

An analysis of a two-dimensional model of anxiety and
depression found that the scores for each of the syndromes
correlated significantly with the intensity and severity of
the pain.'>'? An epidemiological study showed that painful
physical symptoms are a common feature in patients suffer-
ing from generalised anxiety disorder and even more so in
patients with comorbid depressive disorder. An association
has been demonstrated in patients with anxiety disorder with
or without depressive comorbidity between painful physical
symptoms and functional impairment at work, and impair-
ment in social aspects and family functioning.!

Among primary care patients with chronic musculoskele-
tal pain, depression and anxiety have independent and
cumulative effects on pain intensity, pain interference, func-
tional limitations, days of disability and quality of life.’® Other
studies have shown that 65.8% of primary care patients requir-
ing antidepressant treatment reported headaches and muscle
pain as concomitant complaints.**>

A review of the literature in search of the relationship
between depression and concurrent pain revealed the preva-
lence of pain symptoms in patients with depression to be from
15% to 100% (approximate mean 65%).> In general, it is consid-
ered that 30-60% of patients with depression have some type
of significant pain symptoms.'® Just as chronic pain condi-
tions are common in patients with major depressive disorder,
pain increases the frequency and severity of seven depres-
sive symptoms: depressed mood, loss of interest, agitation or
psychomotor inhibition, weight gain, insomnia, fatigue and
problems concentrating.? The author of that study proposes
that pain should be considered as one of the clinical mani-
festations of major depressive disorder. It is then suggested
that the number of complaints related to pain, which gen-
erally increases according to the severity of the depression,
should be considered both in the diagnosis of depression and
in the planning of treatment strategies and measurement of
the results.’®

In a three-year longitudinal study,'” the presence of painful
symptoms substantially reduced the probability of recovery
from depression in a group of elderly patients; they had a
remission rate of 9% compared to 47% among patients who
did not have concomitant pain symptoms. A Latin American

study'® in depressed patients reported that 72.6% of people
classified as having painful physical symptoms had greater
severity and duration of depressive manifestations, indicating
the need for a holistic approach to the emotional and physical
symptoms of depression. An association was then identi-
fied between depression, anxiety and somatisation, especially
painful, in a primary care population in Colombia, with inde-
pendent effects of each syndrome that increased disability
and suicidal ideation.'® This type of patient frequently con-
sults persistently, more for somatic symptoms of pain than for
anxiety, depression or insomnia, which highlights the need to
screen patients attending both primary and specialised care
services.?0%!

A significant association has also been described between
depressive and anxiety disorders and specific chronic types of
pain such as fibromyalgia, neuropathic pain, chronic low-back
pain, migraine, painful physical symptoms and persistent
painful symptoms (Table 1). Patients who experience anxiety
and pain are more likely to be more aware of bodily sensa-
tions and to detect physical symptoms, report more intense
pain, have less tolerance to pain and report more anxiety and
catastrophic thoughts than patients with painful symptoms
without anxiety.?3?

Depression, anxiety, pain symptoms and insomnia

Insomnia is a very prevalent complaint in the general pop-
ulation, with the prevalence of chronic insomnia as high as
9% and that of occasional insomnia 30%. The incidence rates
reported in longitudinal studies range from 3% to 20%,>> vary-
ing according to the population studied, the period analysed
and the definition of insomnia. From 65% to 89% of patients
with chronic pain assessed in specialised treatment centres
have at least one sleep complaint or describe themselves as
having non-restorative sleep.>%3> Patients who complain of
pain and have insomnia report greater intensity of pain, dif-
ficulty falling asleep, frequent wakening, fewer hours of sleep
and less restorative sleep than patients with pain without
insomnia or sleep disturbances even with pain.3*36

The emotional rating of pain and anxiety were the best pre-
dictors of the severity of insomnia, representing 30% of the
total variance, even when the pain intensity was controlled.
It has been concluded that the affective manifestations asso-
ciated with pain are a significant predictor of the severity of
insomnia.?” A research group analysed a cross-sectional sam-
ple of 118,336 participants aged over 18 with pain caused by
arthritis in comparison to people without arthritis®; in the
arthritis group, 45.8% reported arthritic pain, 24.8% insomnia
and 11.9% non-restorative sleep, compared to 11.7, 10.6 and
6.1% respectively in the non-arthritis group.

Pain can significantly interfere with getting to sleep and
staying asleep, but there is also evidence that insomnia sig-
nificantly increases pain intensity. A clinical study>° provided
the first evidence of an exaggerated increase in pain symp-
toms after sleep loss in patients with rheumatoid arthritis
compared to control subjects. After partial sleep deprivation,
the pain symptoms reported by patients with rheumatoid
arthritis in the morning were more severe than those of the
controls. In addition, partial sleep deprivation increased the
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Table 1 - Proportion between the comorbidity of depression and anxiety with chronic painful syndromes.

Disorder Comorbidity Proportion
Fibromialgia?»%3 Major depressive disorder 20-80%
Anxiety disorder 13-63.8%
Moderate-to-severe anxiety disorder 38%
Moderate-to-severe depressive disorder 27%
Neuropathic pain?%° Major depressive disorder 34%
Anxiety disorder 25-59.4%
Chronic low-back pain?’ Depressive disorder 26%
Migraine?®?° Depressive disorder 48%
Persistent painful symptoms*’ Generalised anxiety disorder 60-93%
Painful physical symptoms?®® Depressive disorder 93.5%
Depressive disorder with painful symptoms as a reason for consultation 72.4%

number of painful joints and the intensity of pain. It was
found that sleep loss, as opposed to sleep fragmentation, has
a unique role in the differential induction of pain symptoms
in patients with rheumatoid arthritis. Moreover, the quality
of sleep has been found to be an important contributory fac-
tor in the deficit in inhibitory conditioned pain modulation in
fibromyalgia, and it is therefore possible that better treatment
of sleep disturbances would result in an improvement in the
painful symptoms in fibromyalgia.*’

Statistical reports show that anxiety and depression
exacerbate painful manifestations, and this triad worsens
insomnia.>* %" Insomnia and pain, in turn, increase depressive
and anxiety symptoms. The comorbidity depression-anxiety-
pain and the clinical manifestation of insomnia form a
clinical complex in which all the possible combinations can
be found (Table 1 and Fig. 1). Clinicians have to take all aspects
of the depression-anxiety and insomnia-pain relationships

Depression
Depression D X
Depression pain 'epressllon
pain insomnia insomnia
56% 86%
Depression _
. \ S
c% Depression pain anxiety Depression &
o pain insomnia 'nSOfT";'a 3
anxiety 0, anxiety 5.
60% 2
Anxiety Anxiety Anxiety
pain pain insomnia
56% insomnia 53%
Anxiety

Fig. 1 - Approximation according to the epidemiological
data of the concomitance, overlap and comorbidity of
depressive disorder and anxiety disorder in relation to the
manifestations of pain and insomnia. Note that individual
conditions occupy less area than the merged set. All
possible combinations are shown; the percentages refer to
epidemiological estimates of comorbidity.

into account in order to adequately evaluate the therapeutic
options and any improvement in a patient’s condition.

Pathophysiology of depression, anxiety and pain
symptoms

Advances in biomedical research in recent years indicate that
depressive and anxiety disorders share biological and environ-
mental aspects with chronic painful disorders and insomnia.
Among the biological factors, genetic determinants have been
found that include genes that regulate neurotransmitter and
neurotrophic and inflammatory cytokine signalling. Among
the environmental risk factors are psychosocial stress, espe-
cially when it is continuous, and disease in general which,
in vulnerable individuals, promote changes in the sensitivity
of glucocorticoid receptors in the nervous system and other
organs, dysfunction of the hypothalamic-pituitary—adrenal
axis, alterations in autonomic functions and increase in the
production and release of pro-inflammatory cytokines; all of
which converge to form structural and functional variations
in the nervous system (Table 2). The common pathophysio-
logical pathway involves alterations in neurotrophic support
and neuron-glia interaction, which cause a phenomenon of
central sensitisation to pain, associated through the same
pathway with depressive and anxiety manifestations and
sleep disturbances. The concomitance of the four clinical com-
ponents acquires a synergistic biological character that is
associated with the progressive nature of these disorders and
their tendency to perpetuate themselves, especially when not
adequately treated.

Recent research has discovered that neurosensitisation
processes develop in depression, anxiety and chronic pain.
This is a phenomenon analogous to the kindling described
in epilepsy, which consists of a persistent increase in neu-
ronal reactivity. In both depression and chronic pain, these
processes have the same neurobiological origins, such as neu-
roplasticity and changes in gene expression. Some authors
consider neurosensitisation to be the basis of a common aeti-
ology of chronic pain, depression and anxiety disorders®-%3; in
all cases, a pathophysiological process is generated in which
the manifestations are mainly associated with endogenous
circumstances, and external stressors such as trauma, painful
disorders and/or psychosocial stress, factors which initially
trigger the process in a genetically vulnerable subject, are less
relevant (Fig. 2). In both depression and pain, neurosensitisa-
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Table 2 - Aetiological, functional and structural similarities between chronic pain, depression and anxiety.

« Depressive-anxiety symptoms and painful symptoms can be triggered or aggravated by stress?>#1-43

« The system of circuits involved in pain modulation has common elements with the circuits that regulate the response to stress and mood**°
o Functional nuclear magnetic resonance imaging studies show that the anterior cortex of the cingulum is fundamental in recognising the
experience of negative affect in response to physical pain, an area that also mediates discomfort processes associated with social exclusion*®*’
o The transmission of emotional pain and body pain shares the same tracts in the central nervous system*®

« Functional and structural changes to the amygdala and the hippocampus have been described in affective disorders and pain disorders**>°

o Dysfunction of limbic structures contributes to disturbances in neuroendocrine, autonomic and immune functioning that can influence the

generation or aggravation of mood and pain symptoms>'—>>

¢ Excessive activation of the sympathetic system, combined with the high production of pro-inflammatory cytokines, plays a role in the

aetiology of depression and pain>*

o In cells, alterations have been reported in the glia/neuron ratio in both painful and affective symptoms>~°
o In depression-anxiety and chronic pain, glutamatergic dysfunction and alterations in intracellular signalling cascades and neurotrophic

support have been demonstrated at the molecular scale®’—°

Depressive disorder

Chronic pain

Kindling/neurosensitisation
O Central sensitisation to pain

Alteration of amygdala-anterior cingulate cortex, hippocampus-
hypothalamus, corticostriatal circuits

Atrophy of central nervous system structures:
hippocampus, anterior cingulate cortex, l—|
dorsolateral and orbitofrontal prefrontal cortex

¥ Neuroplasticity/

'V Dendritogenesis/ ¥Synaptogenesis/ ¥ Neurogenesis

- a

Alterations in neurotrophic support
Alterations in neuron-glia interaction

Changes in neurotransmitter signalling
¥ Neurotrophic cytokines e

A Pro-inflammatory cytokines

Psychosocial
stress

{

General

Hypothalamic-pituitary-adrenal axis alteration
Alteration of central glucocorticoid receptors
Alterations in autonomic functions

Genetic

disorder

Immunosuppression J

Fig. 2 - Stress, general illness and genetic factors are the terrain in which the processes that converge into clinical
manifestations of depression, anxiety, pain and insomnia are triggered. They begin with autonomic alterations and in the
neuroendocrine axis (A) that trigger neurochemical changes (B) and changes in the trophic support (C), which generates
microstructural (D) and later macrostructural (E) and functional (F) alterations, establishing a pathological complex (G) that
can be common to the four clinical manifestations. Note the perpetuation of the psychopathological phenomenon resulting

from the influence of (F) on (A) (double red lines).

tion makes clinical manifestations increasingly spontaneous,
persistent and severe.?%.63

The first hypothesis relating to the pathogenesis of depres-
sion, based on changes in neurogenesis in the hippocampus,
was proposed in 2000.°* Subsequently, similar changes were
observed in circumstances of anxiety and chronic pain,®>¢’
and a common clinical and pathophysiological substrate
was proposed (Table 2). In all the cases, the changes have
been related to alterations in substances such as brain
derived neurotrophic factor (BDNF) and other substances

such as serotonin that support neuronal and glial vital-
ity. Considering these aspects, it is striking that in both
major depression and chronic pain disorders, there is a
gradual progression towards cognitive impairment possibly
related to structural changes in the brain, especially in the
medial prefrontal cortex, the anterior cingulate cortex and the
hippocampus.®®

In general terms, it has been established that the genes
involved in mental illness do not determine the development
of a specific disease, but that endophenotypic traits increase
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Table 3 - Genes involved in vulnerability to major

depressive disorder and acute and chronic pain.

Genes that regulate the serotonin transporter promoter locus
(5-HTTLPR)283

Serotonin 5-HT2A receptor genes®45°

Catechol-O-methyl transferase (COMT) enzyme genes®’ %’
Pro-inflammatory cytokine interleukin-6 genes®®
Brain-derived neurotrophic factor (BDNF) genes’*

Opioid receptor genes”*°?

Pro-inflammatory cytokine interleukin-1 genes
Glutamate receptor genes®®

Genes that regulate the synthesis and activity of
corticotrophin-releasing factor (CRF)”’

Dopamine D4 receptor genes®”%%%°

the risk of psychiatric morbidity.®>’* It has been shown in
different studies that the short allele of the 5-HTTLPR pro-
moter gene increases the likelihood of depression and suicidal
ideation only if people are exposed to environmental stressors;
if the environmental factor is minimal, the person may not
develop the disorder.”’? In major depressive disorder and sui-
cide, the Val66Met allele manifests itself with decreased BDNF
activity and has been associated with structural brain changes
such as reduction in grey matter in the dorsolateral prefrontal
cortex, the orbital lateral prefrontal cortex, and the hippocam-
pus. Arelationship has been identified between the BDNF gene
and the modulation of cell recovery capacity, neuroplasticity
and neurogenesis.”>”’> A relationship has also been described
between the manifestations of chronic pain and the bilateral
decrease in the size of the hippocampus in chronic back pain
and complex regional pain syndrome.’® In both depression
and chronic pain, the changes potentiate the risk of alterations
in the limbic circuit of the amygdala-anterior cingulate cor-
tex and in the hypothalamic-pituitary-adrenal axis.””’® The
genetic mechanism that could link the alterations in these cir-
cuits is epistasis, a phenomenon that involves the interaction
between alleles present in different loci and occurs when two
pairs of genes affect the same characteristic.

The genetic polymorphism of depression has been
related to serotonin receptors and to the catechol-O-
methyltransferase enzymes, pro-inflammatory cytokines,
opioid receptors, glutamate receptors, corticotrophin-
releasing factor and dopamine receptor genes; the same genes
have been implicated in the genesis of pain symptoms.’?-!
Table 3 summarises the connection between the genetic
aspects of major depressive disorder and acute and chronic
pain.

It has been suggested that fibromyalgia is related to
a deficit in the internal modulation of pain, especially of
the inhibitory mechanisms.'%'%! The neurobiology of pain
involves the regulation of endogenous processes of inhibi-
tion and excitation that include the inhibitory conditioned
pain modulation; it is postulated that in this phenomenon
the nociceptive stimulation cancels out another nociceptive
stimulus if it occurs at a body site distant from the painful
surface. This system involves serotonergic, noradrenergic and
opioidergic inhibitory pathways and causes a reduction in
diffuse pain throughout the body with the associated emo-
tional effect. Some experimental studies have shown that
the inhibitory conditioned pain modulation is deficient in

fibromyalgia.'?-19% Fibromyalgia is thought to be related to
central and peripheral hyperexcitability of the nociceptor
system that manifests as multiple painful tender points,
hyperalgesia and allodynia.

In depressed patients, imaging alterations are described in
the sector of the dorsal anterior insula where changes usu-
ally occur in patients with chronic pain; this may have a role
in what is known as “emotional allodynia”, a concept related
to the pain experienced by people with major depression in
response to stimuli which would not normally be painful.'%*
It should be noted that people with bipolar disorder have
also been found to have comorbidity with fibromyalgia'>-1%°
and migraine.'’®1? Functional imaging studies reveal struc-
tural changes in the amygdala and the prefrontal cortex
and support the fact that bipolar depression, suffering from
pain and suffering from rejection share the same biological
circuits.''>11* Bipolarity and chronic pain could be related to
the fact that some mood-modulating drugs have clear effects
in controlling pain such as trigeminal neuralgia, neuropathic
pain and migraine.'™

Conclusions

The multiple symptoms of depression aggravate and accentu-
ate the pain symptoms and, vice versa, similar potentiation
occurs with insomnia and anxiety symptoms. The rela-
tionship between pain, sleep disturbances and cognitive
complaints constitutes a syndrome similar to depression
which makes it difficult to distinguish between the different
psychopathological components.'’®17 All these circum-
stances make therapeutic intervention complex and, given
the overlap in symptoms, the efficacy of the medications
is frequently not adequate for one single manifestation.
Knowledge of the comorbidity of depression-anxiety-chronic
pain-insomnia is fundamental in the search for effective and
assertive therapeutic interventions.

As with insomnia, because of their high rate of manifesta-
tion in depression, painful symptoms should be considered as
cardinal expressions of depressive disorders. The recognition
that polymorphism of the inflammation-related genes gener-
ates susceptibility to depressive symptoms and can modify
the response to antidepressant treatments establishes that
the inflammatory response is not only an aetiopathogenic
component of depression, but also of stress and pain. More-
over, the similarity in the imaging approach indicates that
the analogy is not only structural, but also functional and
pathophysiological.'1811°
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