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Abstract

Irritable bowel syndrome (IBS) is regarded as a mul-
tifactorial disease in which alterations in the brain-gut
axis signaling play a major role. The biopsychosocial
model applied to the understanding of IBS pathophysi-
ology assumes that psychosocial factors, interacting
with peripheral/central neuroendocrine and immune
changes, may induce symptoms of IBS, modulate
symptom severity, influence illness experience and
quality of life, and affect outcome. The present re-
view focuses on the role of negative affects, including
depression, anxiety, and anger, on pathogenesis and
clinical expression of IBS. The potential role of the au-
tonomic nervous system, stress-hormone system, and
immune system in the pathophysiology of both nega-
tive affects and IBS are taken into account. Psychiatric
comorbidity and subclinical variations in levels of de-
pression, anxiety, and anger are further discussed in
relation to the main pathophysiological and symptom-
atic correlates of IBS, such as sensorimotor functions,
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gut microbiota, inflammation/immunity, and symptom
reporting.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: This review deals with the role of negative
affects in pathophysiology and clinical expression of ir-
ritable bowel syndrome (IBS). Depression, anxiety, and
anger play a key role in dysregulation of the brain-gut
axis, contributing to the majority of pathophysiological
and symptomatic correlates of IBS. Research efforts to
integrate different knowledge provide further insight
into the pathways linking negative psychological states
to health and disease, leading to identification of indi-
vidual vulnerability and susceptibility factors, including
subsyndromal conditions, which should be addressed
to promote better health in the population and more
effective and efficient prevention and treatment of IBS.
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INTRODUCTION

Irritable bowel syndrome (IBS) is a disorder of the lower
gastrointestinal tract characterized by a set of gastroin-
testinal (GI) symptoms such as abdominal discomfort

or pain"!, bloating or feelings of abdominal distension,
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alterations in bowel habits (constipation and/or diat-
thea), and altered stool passage (urgency or feeling of
¥ Diagnosis of IBS depends on
symptom-based criteria such as the Rome criteria, after

incomplete evacuation)

excluding the presence of any organic GI diseasesm; be-
yond diagnostic criteria, clinical routine biopsies and ex-
aminations have shown that the number of lymphocytes,
mast cells, enterochromaffin cells, and nerve fibers are,
at least in IBS subtypes, increased™” and an increased
amount of nerve-activating mediators is released from
the colonic mucosa in IBS patients[sl. Estimated preva-
lence of IBS in the general population varies from 5.8%
to 26.1%" and much of the variability in prevalence
rates is probably due to different symptom-based diag-
nostic criteria, sample selection, access to health care,
and/or cultural factors. In clinical samples, IBS accounts
for approximation 3% of all general practice[w] and up
to 70% of referrals to gastroenterology clinics"".
Regarding sex differences, a higher prevalence is
found in women, with a female-to-male ratio close to
212 As predominant bowel pattern, women more com-
monly report functional constipation, defined as persis-
tent symptoms of difficult, infrequent, or seemingly in-
1 Wwith no other apparent etiology,

. .14
and abdominal pam[ | Furthermore, women are more

complete defecation

likely than men to seek medical assistance'”. The onset
of IBS usually occurs between the ages of 15 and 65
years, and the mean age at presentation is the mid 30s,
although in a number of subjects, symptoms may date
back to childhood. The course of the illness is chronic,
fluctuating, and relapsing; in some cases, symptoms can
spontancously resolve and the syndrome may have a
good prognosis, as documented by long-term, follow-up
studies'*'".

The etiopathogenesis of IBS is complex and not yet
completely understood. IBS may be better conceptual-
ized as the resultant of the complex interactions of a
number of factors such as abnormal colonic motility,
visceral hypersensitivity, enhanced pain perception“s’m],
low-grade inflammation involving mast cells™ dietary
intolerance”", alteration of microbiota, the intestinal mi-
crobial community™*’, abnormalities in the autonomic
nervous systernm’zs], and stress”*”.

A major contribution to the understanding of the
pathogenesis of IBS has come from the hypothesis of
the hyper-reactivity of the brain-gut axis; a model de-
scribing bidirectional pathways among central nervous
system (CNS), autonomic nervous system (ANS), and
enteric nervous system (ENS), thus linking emotional
and cognitive areas in the CNS with visceral afferent
sensation and intestinal function™?, A growing body
of evidence indicates that IBS is viewed as being caused
by dysregulation of the brain-gut axis, involving neural,
endocrine and neuroimmune pathways that are affected
and often disrupted by psychosocial and environmental
stressors, including life events, or by physical stressors
(infection/inflammation) pos1

The biopsychosocial model of illness and disease™
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has provided a conceptual framework that is helpful for
understanding the bidirectional relationship between
mind and body, integrating biological science with in-
dividual features. According to this model, illness and
disease result from simultaneously interacting systems
at multiple levels (cellular, tissutal, organismal, interper-
sonal, and environmental), and tesearch in this field is
oriented to determine the ways in which biological, psy-
chological, and environmental factors interact to explain
illness onset, course, and outcome" . The biopsychoso-
cial model applied to the understanding of IBS patho-
physiology assumes that psychosocial factors, interacting
with biological mechanisms such as petipheral/central
neuroendocrine and immune changes, may induce and
aggravate symptoms of IBS, modulate symptom severity
and persistence, influence illness experience and quality
of life, and affect treatment response and outcome’.
However, it remains unclear which psychological factors
are the most relevant in explaining these outcomes.

The natural history and risk factors of IBS suggest
that the disease may begin in early life. The quality of
the early family environment can provide a main source
of strength or vulnerability in later life™. Mothers rep-
resent a major source of interaction and regulation of
physiological and psychological processes, therefore,
maternal care influences the physiological and psycho-
logical development of the child, whereas inadequate
maternal care is related to developmental problems both
in human infants and in rats”. In rodent models it has
been shown that the early postnatal stage is a crucial pe-
riod for the healthy development of pups; alterations in
early experiences are thought to have long-lasting con-
sequences for stress responsiveness and emotions””. An
extension of this model postulates that adverse events in
early life, experimentally reproduced with the use of the
maternal separation procedure, are associated with mal-
adaptive behavioral and hormonal responses to stress
and may contribute to increase vulnerability to disease
in later life. Maternal separation (MS), a model of early
life stress, has been used in rodents for understanding
the effects of early life stress on the development of the
CNS and across a variety of systems including the brain-
gut axis™,

Thus, the multiple alterations across the regulation
of the brain-gut axis animal models provide strong
evidence for a deep understanding of stress-related GI
disorders also in humans. It has been suggested that
problems during the perinatal period may contribute to
the susceptibility to develop IBS in humans; events such
as prenatal undernutrition and painful experiences might
interfere with GI physiological maturation®”,

Over the past decade the significant interplay among
psychopathological factors, psychiatric comorbidity,
chronic emotional distress as possible associated features
or co-factors in IBS onset, course, and clinical expres-
sion has gained attention by research strategies pursued
by different specialties, such as psychiatry, psychology,
neurobiology, and pain.
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In this review we focus on the role of negative af-
fects, including depression, anxiety and anger on the
pathophysiology and clinical expression of IBS, taking
into account that association between emotions and GI
health is bidirectional and effects can accumulate over a
long period of time. The focus on affective traits is con-
gruent with the line of research whose effort is to target
those basic dispositions relevant to psychopathology
that may affect the development, course and outcome
of IBS, possibly influencing the search for individualized
and integrated treatment strategies oriented to improve
individual outcomes.

AFFECTIVE STYLES: POSITIVE VS
NEGATIVE AFFECTS

The term affective style refers to a range of individual

differences in different parameters of emotional reactiv-
ity, involving valence-specific features of emotional reac-
tivity and affective processing and regulation. In keeping
with its main role in defining mental health and quality
of life, affective style has been studied in detail. From a
psychophysiological point of view, several parameters
of affective style can be objectively measured including:
(1) threshold to response; (2) magnitude of response;
(3) rise time to peak of response; (4) recovery function
of the response; and (5) duration of response, where
the last three parameters refer to different aspects of
affective chronometry or the time course of emotional
respondingw.

Evidence from both animal and human neurobiolog-
ical and brain imaging studies shows that the key brain
regions contributing to the supposed emotion process-
ing circuit are the prefrontal cortex (PFC), amygdala and
extended amygdala/ventral striatum, including nucleus
accumbens, hypothalamus and anterior cingulated cortex
(ACO)™,

Beyond detection and evaluation of emotionally
salient stimuli, emotion processing also involves the
experience, regulation and expression of the affective re-
sponse; the capacity to regulate effectively negative emo-
tions and to decrease the duration of aversive affects
is considered one of the key components of affective
styleM.

A large amount of research shows that emotional
experience is dominated by two cotre and broad dimen-
sions accounting for the variability in individual levels of
psychological well being and distress: positive affect (PA)
and negative affect (NA)W’M. PA can be defined as an
affective construct that reflects a level of pleasurable en-
gagement with the environment and that involves both
emotional and cognitive components, such as joy, enthu-
siasm, happiness, high energy levels, interest, motivation,
and mental alertness[45]; low levels of PA are character-
ized by poor energy and fatigue.

In contrast, NA is a dimension of subjective distress
including a range of aversive mood states, such as sad-
ness, anger, disgust, guilt, fearfulness, and depression.
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Both PA and NA can be conceptualized either as a
transient state or as a trait, defined as individual differ-
ences in general affective level. Affective traits are stable
dispositions to experience the corresponding mood
factors (positive or aversive emotions). Hence, high-
trait NA subjects are more likely to experience pervasive
and intense states of negative affect, whereas high trait
PA individuals report generally higher levels of positive
affect, maintaining a generally high activity level. High
NA individuals usually experience significant levels of
distress and dissatisfaction across time and in everyday
life situations, even in the absence of objective stressors;
they are also more introspective, suffer from poor self-
esteem and tend to focus on the negative side of self,
others, and the world in general. Moreover, high NA
individual tend to be hyper-reactive in front of stressful
events'™.

Morte recently, the constructs of PA and NA, along
with a dimension defined as physiological hyperarousal
(HA), have been included in the tripartite model, which
aims to assess distinctive and overlapping features of de-
pression and anxiety. The core assumption of the model
1s that both disorders share a general distress factor;
however, depression should be characterized by a mixed
state of high NA and low PA, whereas anxiety should
be a state of high NA and HAM, Accordingly, NA is
thought to be the underlying construct for both depres-
sive and anxiety disorders.

Whether PA and NA should constitute the extreme
and opposite poles of the mood dimension has been
a matter of debate in the emotion literature. Although
their names seems to suggest that they are opposite
poles of the same continuum, PA and NA appear to be
highly distinct dimensions; as stated by Zautra e7 al™
“most of us believe that positive feelings are the op-
posite of negative feelings, and that a person who is
unhappy is also sad. These statements are truisms in the
language of feelings, affects, and emotions. Most of the
time, positive and negative feeling states are independent
of one another”. This issue has not only theoretical
implications, but also impacts on clinical research; as
highlighted in a review on the influence of PA on health:
“If PA and NA are bipolar ends of the same construct,
benefits of PA may merely reflect the absence of NA
rather than the presence of positive feelings. Alterna-
tively, should the two be mutually independent, PA could
provide benefits independent of NA levels”™*,

The conceptualization of PA and NA as independent
dimensions has received support from neurobiological
and brain-imaging studies that have demonstrated the
existence of separate cerebral circuits and anatomical
systems mediating positive and negative affectivityl4OJ
and, further, that the propensity toward one or the other
type of affect reflects individual dispositions probably
grounded in neurobiological differences. In terms of
the brain centers involved, the frontal lobes of the right
hemisphere have been implicated in NA and behavioral
inhibition (withdrawal tendencies), whereas the frontal
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lobes of the left hemisphere have been implicated in PA
and approach behaviors™. The existence of two sepa-
rate systems and brain circuits for PA and NA has pow-
erful implications for clinical work, because therapeutic
approaches may focus on decreasing negative affective
experiences or increasing positive ones.

From a personality perspective, NA as a trait is the
core component of two similar personality constructs,
neuroticism, and type D (distressed) personality. Neu-
roticism, defined as “a broad dimension of individual
differences in the tendency to experience negative, dis-
tressing emotions and to possess associated behavioral

and cognitive traits”"

, is characterized by overstated
reactivity to physiological changes, by emotional instabil-
ity with overwhelmingly negative emotions. Neuroticism
has been related with a broad range of physical health
problems, included IBSP" even when depression and
other risk factors are controlled. Type D personality, a
concept derived from empirical and theoretical research,
is regarded as consisting of two stable broad traits: NA,
and social inhibition (SI), which refers to a tendency to
suppress and inhibit the expression of emotions™.
Type D personality seems to confer a specific vulner-
ability to chronic stress, and it has been associated with
high rates of medical comorbidity, unfavorable clinical
courses, both medical and psychological, and low subjec-
tive and physician-assessed health ratings[ssl.

Overall, affective styles, also conceived as personal-
ity traits in different theoretical models of personality,
represent stable and chronic attributes of individuals
and thus they may have predictive value; in this sense,
NA is related to long-term emotional distress, general
maladjustment, and with a broad range of subjective

complaints and reported physical symptoms.

ROOTS OF NA: TEMPERAMENT,
EPIGENETICS, AND CHILDHOOD
ANTECEDENTS

Temperament has been defined as biologically based
individual differences in reactivity and regulation that
are almost stable over time; probably in part heritable, it
shapes the propensity to approach or withdrawal from
novel and unfamiliar situations and, ultimately, the way
individuals adapt[‘%]. Such individual differences appear
early in life, and have been biologically connected with

differences in emotional responsivity, as approach ten-
dencies/behavioral activation are related to PA, whereas
withdrawal tendencies/behavioral inhibition are linked
to NA. Accordingly, infants and children characterized
by behavioral inhibition show high NA, and low lev-
els of PA, social interactions, and approach behaviors;
moreover, they are fearful in unfamiliar contexts®’.
Temperament dimensions are normally distributed in
the general population, but it is widely accepted that cer-
tain temperamental features, such as NA and behavioral
inhibition, may have a role in the development of later
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psychopathology and affective disorders. As suggested
by recent research, behavioral inhibition is recognized as
an early temperamental precursor of later anxiety disor-
ders™ whereas low PA is an acknowledged risk factor
for depression™.

It has been hypothesized that, on an inherited tem-
peramental basis that predisposes vulnerability to with-
drawal tendencies/behavioral inhibition, the expression
of an affective style characterized by preponderant NA
is ultimately determined by environment. A number
of environmental factors possibly playing a role in the
formation of a negative affective style have been identi-
fied: negative parenting styles, insecure parent-child at-
tachment, parental anxiety, and adverse life events may
interact with behavioral inhibition in maintaining the
pathways toward psychopathology and mental distress™.

On a neurobiological level, it has been suggested that
adverse events in early childhood affect experience-de-
pending maturation of structures on those brain systems
underlying emotional functioningtoo].

A growing line of research is converging on epi-
genetics, the study of heritable changes in gene expres-
sion that occur without changes in DNA sequence. Epi-
genetic mechanisms can change genome function under
exogenous influence; moreover, epigenetic changes allow
for the stable propagation of gene activity states for gen-
erations afterwards',

From an epigenetic point of view, among environ-
mental factors, eatly life experiences are associated with
different outcomes in life-long health and behavioral
pathways both in animals and in humans'™. Tt has been
demonstrated that differences in maternal care in rats
during the first weeks of life are associated with long-
term effects on behavior and brain function persisting
into adulthood, mainly wiz alterations in the stress re-
sponse®’. Similarly, in humans, childhood maltreatment
is significantly associated with psychopathological out-
comes in adult life"™".

Moreover, maternal emotional states, such as anxiety,
psychological distress, and depression, are associated
with child health, and parental functioning problems,
such as restricted emotional expression, poor emotional
supportiveness, and role conflicts, are associated with
poorer psychological and physical well being of children
with chronic illnesses'®.

NEGATIVE AFFECTS AND IBS:
POTENTIAL LINKS

The effect of negative affects and emotions on health
has been long recognized; particularly, the physiological
consequences associated with affect and emotion arousal
provide one potential mechanism by which emotional
states may influence physical health, leading to increased
vulnerability to illness'®. In general, negative affects are
related to unhealthy patterns of physiological function-
ing, while positive affects are associated with better
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health, although the role of other potential mediators of
this association, such as healthy lifestyles, stronger social
networks, more positive social interactions, frequency of
stressful events, and a putative role of PA as stress buf-
fer need to be further investigated’.

From a neurobiological point of view, CNS pathways
(outflows from cortico-limbic-pontine networks) to gut
form the emotional motor system (EMS) that can be
viewed as an extension of the limbic system into the gut,
involved in the modulation of autonomic and neuro-
endocrine pathways, and pain[(ﬁ]. The tonic modulation
exerted by the EMS include serotonergic, noradrenergic
and opioidergic descending spinal pathways. The most
studied pathways in IBS is the serotonin (5-HT) neuro-
transmission system, and it has been hypothesized that
the co-occurrence of NA and IBS may be related to
serotonergic hypofunction both in the ENS and CNS.
Thus, atfective and emotional symptoms should be con-
sidered as specific and integral to the illness, rather than
causal factors or consequences of IBS"Y, We discuss
here further mechanisms that may subtend the link be-
tween NA and IBS, and in particular the potential roles
of autonomic nervous system, stress-hormone system
and immune system.

ANS

The ANS can be considered the neural interface convey-
ing top-down and bottom-up signals. The same cerebral
regions (amygdala, hippocampus, and prefrontal cortex)
implicated in the modulation of gut function are also
involved in the regulation of affectivity, mood, and emo-
tions, and, thus, in the development of social behavior
and coping strategies[w]. At the ANS level, a relative
hyperfunction of the sympathetic activity along with a
relative hypofunction of the parasympathetic activity
(low vagal tone) has been described in mood and anxi-
ety disorders"”; similar findings have been described in
IBS, and increased sympathetic tone has been shown to
enhance visceral hypersensitivitym. The processing of
sensory information, mainly of noxious stimuli, strongly
relies on emotional, motivational, and cognitive compo-
nents, all of which are likely affected by affective styles.
ANS output can be activate by ascending interoceptive
signals from the gut, by descending cognitive or emo-
tional influences, or in response to external or internal
demands. Depending on the class of stimuli (threats to
body homeostasis, severe environmental stressors, as
well as strong emotions such as anger, fear, and sadness),
ANS output can override local ENS function. The
effect of sympathetic outflow to the gut is inhibitory,
thus it slows GI transit and secretion, whereas parasym-
pathetic activity on the gut is excitatory, and also medi-
ates the release of 5-HT from enterochromaffin cells”.
Autonomic dysfunction, mainly lower parasympathetic
activity, may account for the burden of extraintestinal
symptoms and overlapping chronic pain disorders in
IBS, such as chronic pelvic pain, headache, fibromyalgia,
and psychiatric disorders”™. An intriguing hypothesis
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is that top-down sympathetic and parasympathetic ac-
tivity from brain to gut is thought to mediate affect-
related patterns of regional changes in motor, secretory
and perhaps immune activity in the GI tract, and these
changes are similar to the changes in facial expressions
and body postures induced by emotional states'”. Ac-
cordingly, long-lasting alterations in ANS output to the
gut may induce changes in peripheral target cells (e.g.,
adrenergic and serotonergic receptors) with subsequent
feedback from gut to brain and possible effects on those
brain regions that receive this prolonged input, as high-
lighted by neuroimaging studies®”. Thus, the hypothesis
of ANS dysfunction may provide a stimulating theoreti-
cal frame for better understanding the association be-
tween changes in brain-gut signaling and NA.

Stress-hormone system: hypothalamic-pituitary-adrenal
axis

With the term “stress”, Selye defined the physiologi-
cal adaptive responses of the organism to emotional or
physical threats (“stressors”), whether real or perceivedm].
Stress evokes adaptive “fight or flight” responses aimed
to maintain the stability of the internal environment and
to ensure survival; these responses are driven by the acti-
vation of the hypothalamic-pituitary-adrenal (HPA) axis.
Corticotropin-releasing factor (CRF) is a crucial neuro-
peptide in the regulation of the HPA axis, and the final
common pathway in the stress response. It has several
central effects, including cardiovascular by sympathetic
activation leading to increased arousal, alertness, rapid
heart rate and respiration, cerebral blood flow regula-
tion, and stress-induced analgesia[75]. Glucocorticoids and
catecholamines secreted in response to stressor represent
the primary mediators in the chain of hormonal events
triggered in response to stress; cortisol, the hormonal
end-product of the HPA axis, is one of the most potent
endogenous feedback compound on the pro-inflamma-
tory signal transduction machinery””. Negative feedback
involving the activation of neural, neuroendocrine and
immune mechanisms limits the stress response, leading
the organism back to a state of homeostasis; thus, the
“ideal” stress response should be time limited. However,
if the stressor persists and becomes chronic, the adaptive
system becomes defective or excessive, and the prolonged
activation of the HPA axis and ANS lead to alterations in
mood and affects, a loss of cognitive and affective flex-
ibility, and inhibition of those vegetative processes that
are likely to impede survival of the organism during a
life-threatening situation, like appetite control, digestion,
sleep, sexual activity, and endocrine programs for growth
and reproductionm. Stress is considered a significant
factor involved in illness and well-being; stress-induced
disorders affect the whole body, including the GI tract,
which is a sensitive target[‘77], and is strongly related to
psychiatric disorders. Regarding depression, research has
focused on a central role of a pathologically dysregulated
HPA axis; stress-induced hypercortisolemia leads to the
central downregulation of glucocorticoid receptors, im-
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pairing negative feedback of cortisol and enhancing lev-
els of CRF and adrenocorticotrophic hormone!™. Early
stressors are thought to predispose individuals to adult-
onset depression zia a stable hyperactivity of the HPA
system. It has been demonstrated that individuals with
both depression and antecedents of early-life trauma
exhibit structural reductions in regions involved in HPA
axis regulation, whereas individuals with depression alone
do not. A recent study has shown that smaller hippocam-
pal volume is observed before the manifestation of clini-
cal symptoms of depression in at-risk adolescents; pat-
ticularly in those who experienced high levels of adversity
during childhood”™. The authors suggested that smaller
hippocampal size may be an inherited trait predisposing
individuals towards the development of those psychiatric
disorders that are triggered or worsened by stress, thus
partially mediating the effect of early-life adversity on de-
pression during longitudinal follow-up. Increased HPA-
axis activity, documented by cortisol awakening response,
is also found in anxious people[so] and, in healthy adults,
it has been associated with changes in experimentally in-
duced NA™,

Regarding IBS, a major role of stress in the patho-
physiology, symptoms severity, visceral pain, and treat-
ment outcome has been documented™. Similar to that
found in depression, epidemiological data have shown
that a history of early trauma (sexual or physical abuse,
and neglect) in genetically predisposed subjects can be a
key predisposing factor for the development of IBS in
adulthood; however, it occurs in only a minority of all
IBS patients. The mechanisms by which early trauma can
affect susceptibility to stress-related disorders are the
induction of persistent changes in the responsiveness of
HPA axis to further stressors’), and possibly, epigenetic
B4 Impor-
tant insights on the role of early stress on later develop-
ment of GI symptoms come from animal models. The
impact of maternal separation on the brain-gut axis and

changes in glucocorticoid receptor expression

on GI function has been extensively studied: separated
rats show alterations in both central and peripheral neu-
rotransmitter systems, mainly 5-HT and glutamate, acti-
vation of the HPA axis with changes in the CRF system;
alterations in pain pathways and visceral hypersensitivity
with stress-induced hyperalgesia and increased colonic
motility; GI immune changes, with aberrant activation
of both colon- and systemic-mediated immunity; intes-
tinal barrier dysfunction, with increased permeability
and inflammatory cell infiltration in the lamina propria;
and disrupted microbiota persisting into adulthood™,
Based on the literature, it appears difficult to determine
at which level of the HPA axis the primary dysfunction
is located; nevertheless, there is sufficient evidence that,
in susceptible individuals, alterations in the central stress
circuits mediated by ecarly-life adversity and NA play a
major role in the pathogenesis and clinical expression of
IBS.

Immune system
The immune system is highly connected with other
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physiological systems and susceptible to the effects of
hormones, neurotransmitters, and other mediators. Di-
rect anatomical and functional links between the CNS
and the immune system provide a biological pathway
by which affects, emotions, and psychological distress
may influence immunity. Chronic stress is associated
with altered immunity and an increased susceptibility to

86 . . .
I and there is emerging evidence

a number of diseases
that positive affects can moderate the negative impact
of stress on immunity. PA as a trait has been associated
with increased cellular immune competence, greater NK
cell cytotoxicity, and increases in secretory IgA responses
to antigen challenge, increased number of helper T cells,
and antibody levels™. Conversely, a growing body of
research has found that negative affects and emotions
are associated with immunological dysregulation in ex-
perimental paradigms aimed to evoke transient mood
changes. NA as a stable personality dimension with
related coping styles such as repression, rejection, and
sensitivity, has been associated with altered leukocyte
counts in peripheral blood and dysregulated cellular im-
mune function™. Individuals high in hostility, a stable
personality disposition derived from anger, exhibit sig-
nificant increases in NK cell cytotoxity when compared
with those who are low on hostility[sgl. The relationship
between depression and immunity is complex, because
depression has been alternatively associated with both
immune suppression and immune activation. A recent
study has shown that depression and melancholia are
associated with activation of cell mediated immunity
(CMD); the linked CMI and inflammatory responses are
also associated with the onset of depression and with
the melancholic cluster symptoms of depression. Expo-
sure to previous depressive episodes seems to amplify
the size of CMI responses, possibly increasing the recur-
rence of depressive episodesm]. However, markers of
impaired cellular immunity, mainly diminished NK cell
cytotoxicity, have also been associated with depressionm
Nevertheless, the significant associations of findings of
both immune suppression and immune activation with
depression raise serious questions concerning the valid-
ity of the construct of depression as a homogeneous
disorder.

The associations between immunity and GI function
are unequivocal, because up to 80% of the immune cells
of the whole organism are contained within the gut mu-
cosa and the gut-associated lymphoid tissue™. Accord-
ingly, the gut represents a key structure in maintaining
the balance between tolerance and immunity””, but it
also is a target for unbalanced immune processes. There
is increasing evidence suggesting a role for immune acti-
vation in IBS"?.

Findings from a study aimed to examine associations
between depression, fatigue, and immunity in IBS pa-
tients »s healthy controls demonstrate that IBS samples
are characterized by higher numbers of mast cells in the
gut lamina propria compared to controls; moreover, fa-
tigue and depression ratings are correlated with mast cell
counts”. Evidence for a low-grade inflammatory state
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in both IBS, depression, and anxiety is discussed in the
section related to inflammation as a feature of IBS.

Based on the literature, it is clear that dysfunctional
affective and behavioral patterns are main factors in the
activation of immune pathways linking to IBS, taking
into account that communication between the brain, im-
mune system and gut is bidirectional.

PSYCHIATRIC COMORBIDITY, NEGATIVE
AFFECTS AND IBS: WHAT IS THE
EVIDENCE?

The issue of comorbidity among psychiatric disorders

and IBS is well documented. The prevalence of psychi-
atric disorders in IBS patients is high, with up to 60%
of patients diagnosed as having a comorbid psychiatric
disorder™. Results from a prospective, randomized con-
trolled trial aimed to investigate the relationship between
bowel symptoms, psychological variables and rectal sen-
sitivity in severe IBS, showed that 44% of IBS patients
had psychiatric comorbidity™. The higher rates of co-
morbidity refer to patients seen in referral centers, and it
remains unknown whether those rates of psychiatric dis-
orders are as high in the community of non-consulters,
or whether they apply exclusively to those subjects who
have sought treatment”. Other authors have suggested
that excess comorbidity characterizes only a subset of
IBS patients who show a tendency to noticing somatic
sensations and a lower threshold for consulting a physi-
cian; although, psychopathological factors in IBS have
been considered to be related to inducing illness behav-
ior rather than being causally related to the condition it-
self™. Nevertheless, there is a growing body of evidence
supporting an association between psychological distress,
environmental stress, and IBS.

A population-based nested case-control study”” dem-
onstrated that psychosocial distress was significantly as-
sociated with the presence of a functional GI disorder,
although it was not explained by health-care utilization.
Studies conducted on university students have high-
lighted the role of depression and anxiety in predicting
IBS status”™, and in community subjects, depression,
anxiety, sleep disorders, and somatic symptoms such as
headache, and backache were more frequently associated
with IBS independent of other variables such as age, sex,
education level, marital status, smoking, alcohol use, and
BMI™.

No specific psychiatric disorder has been associated
with IBS, but mood disorders (major depression and
dysthymia), anxiety, and somatoform disorders have
been the most frequently diagnosed conditions"". In
some authors’ opinion, high rates of psychiatric disor-
ders in IBS probably reflects referral bias, although
recent evidence has shown that psychiatric comorbidity
is not only present in tertiary care, but also in primary

care" and in non-help-seeking community-based pa-

tients"". A random community-based telephone survey
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aimed to investigate the prevalence, comorbidity and
risk correlates of IBS and generalized anxiety disorder
(GAD) in a general population (7 = 2005) showed that
about one in six people with IBS in the community had
comorbid GAD that added to the severity and impair-
ment of IBS, also associated with core depressive symp-
toms!"". Tt is also recognized that patients with IBS or
other functional GI disorders tend to have additional
functional disorders in various other organ systems (e.g.,
unexplained pain, weakness, and sexual complaints), and
complaints of multiple drug sensitivities and allergies.
Moreover, they make twice as many health-care visits
per year as age-matched controls, undergo excessive
diagnostic tests and surgical procedures, use many over-
the-counter and prescription medications, and become
refractory to treatment' V. Thus, the implications for
health economics are significant: IBS patients incur
substantially more direct health-care costs than non-IBS
patients, and 66% of these excess costs are for non-GI
indications, and mainly for psychiatric comorbidity""”,

It must be stressed that the comorbidity between IBS
and psychiatric disorders seems to be bidirectional; also,
the prevalence of IBS in psychiatric patients who seek
treatment is high, with a prevalence of 19% in schizo-
phrenia, 29% in major depression, and 46% in panic dis-
order among other disorders™”. The prevalence rate of
IBS is particularly high in patients diagnosed with double
depression (major depressive episode plus dysthymia, a
chronic depressive condition), and 57.6% of patients with
double depression met the critetia for IBS when com-
pared with controls"”. These patients are also more likely
to complain of symptoms of weakness, nocturnal bowel
movements, and GI symptoms related to stress'. Fur-
thermore, in 50% of patients, the psychiatric disease pre-
ceded the onset of the bowel disease, whereas in 37.5%
of patients the bowel symptoms appeared first; signifi-
cantly more patients with double depression also reported
a family history (61.5% »s 22.5%) of IBS than controls
did"". Anxiety sensitivity and illness attitudes and intru-
siveness are predictive of elevated IBS syrnptorns[ms].

Maladaptive affective experiences are distinguished
from their adaptive counterpart by several indexes, such
as frequency, intensity, duration, and inappropriate-
", Although they represent a main part of psy-
chiatric disorders (e.g., depressed mood is fundamental

I’lCSS[

to clinical depression, as well as anxiety, and is the main
symptom of GAD), they should be not be considered
identical™”.

As underlined in the previous sections, symptoms of
depression and anxiety, related emotional disorders, indi-
vidual differences in the tendency to experience negative
affect, and related personality traits may reflect a chronic
psychological characteristic rather than a discrete, identi-
fiable psychiatric condition. This distinction is important
because diagnosable psychiatric disorders, character-
ized by full, severe symptoms, occur occasionally in
the population, whereas subclinical affective symptoms
and personality traits involving depression and anxiety,
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besides being more common, may be associated with
worse health outcomes, and with increased susceptibility
to illness just as the full-blown affective disorders"".

Here, we summarize research that has evaluated nega-
tive affects or affective symptoms in IBS, specifically ad-
dressing depression, anxiety and anger. These constructs
ovetlap substantially with more general constructs such
as psychological distress and with trait features of nega-
tive affect.

Although it may seem rather obscure, from a psy-
chopathological point of view, depressive and anxious
affects are included in the same section, because the vast
majority of clinical-based research and review papers
have not investigated these two affective dimensions
separately. Plausible explanations are that depression
and anxiety are the most common mental disorders in
the general population, often comorbid and overlapping
conditions, and mainly, they are categorical psychiatric
disorders with a precise set of diagnostic criteria. In
contrast, anger, despite its wide diffusion in the general
population, has received little attention from psychiatry
and clinical psychology, and anger has not been studied
in as much depth in its connection to IBS.

ROLE OF DEPRESSION, ANXIETY AND
ANGER IN IBS

In the following sections we review the research that

has examined the negative affects depression, anxiety
and anger in relation to the main pathophysiological and
symptomatic correlates of IBS such as sensorimotor
functions, gut microbiota, inflammation and immunity,
and symptoms reporting,

Visceral and pain hypersensitivity and abnormal colonic
motility

Perceptual hypersensitivity to experimental and physio-
logical gut signals in IBS patients has been systematically
demonstrated since the first studies on this issue!"'"?
and it has been proposed as a reliable biological marker
of the illness. Nevertheless, it is not clear whether this
may reflect a true hypersensitivity or rather a central af-
fective alteration of the processing of normal or even
reduced gut signalsm.

Recent studies have shown that the hypersensitiv-
ity for rectal distension in IBS is largely determined by
hypervigilance for visceral stimuli, anticipation, and a
marked tendency to label visceral sensations as painful
rather than being a true hypersensitivity; namely an en-
hanced detection of visceral stimuli’'”. Recent studies
on IBS patients have directly assessed hypervigilance
by the use of the emotional Stroop test - a measure of
emotional interference and attentional bias - and results
have shown that IBS patients present attentional biases
to GI pain-related, and social threat words!". A good
deal of research has increased knowledge about the
strong influence of negative affects, cognitive processes,

Baishidenge ~ WJG | www.wjgnet.com

Muscatello MRA et a/. Negative affects and IBS

arousal, and conditioning on visceral hypersensitivity and
pain sensitivity, not only in subjects with IBS, but also
in those with subtle GI symptoms within the general
population. Anxiety and depression scores are elevated
in subjects who report abdominal pain and are positively
correlated with pain duration"”. Moreover, subjects with
abnormal anxiety and depression scores have generally a
higher burden of abdominal pain, and this association is
most prominent in women'". The influence of depres-
sive symptoms on rectal sensitivity in different subtypes
of IBS patients (diarrhea/constipation-predominant
vs alternating subtypes) has also been investigated. De-
pression levels are negatively correlated with rectal pain
threshold, but only in the alternating subtype of IBS,
suggesting that depression might affect pain thresholds
differently according to the subtype of IBS". Other
authors have not found a relationship between rectal
sensitivity and negative affects, anxiety, depression, and
neuroticism! .

Attempting to elucidate to what extent affective dis-
turbances contribute to disturbed neural responses to
visceral stimuli, brain imaging findings in healthy sub-
jects have documented increased brain activity during
negative affects in posterior cingulate cortex, thalamus
and somatosensory cortex in the rectal distension para-
digm[“s]. It has indeed become clearer that the emotional
context affects the neural processing of visceral stimuli
even in healthy subjectsm. Brain imaging studies"'” have
shown that IBS patients, in response to visceral pain
stimulation, present differential brain activations in ACC
and insular regions, and in prefrontal and limbic regions,
such as the amygdala and hippocampus; brain regions
that play a major role in the central pain matrix, besides
being involved in the affective component of pain. A
functional magnetic resonance imaging study"®” has
demonstrated that patients with IBS experience signifi-
cantly more pain and discomfort upon rectal distension,
despite unaltered rectal sensory thresholds. Depres-
sion and anxiety scores are associated with subjective
stimulus ratings, but not with rectal sensory thresholds.
Furthermore, depression symptoms are correlated with
activation of the PFC and cerebellar areas, whereas anxi-
ety scores are significantly associated with pain-induced
activation of the anterior mid-cingulate cortex and
pregenual anterior cingulate cortex. The above brain re-
glons are involved in the processing of visceral afferent
information, in emotional arousal and in cortical modu-
lation. This study was particularly interesting because the
examined sample of IBS patients was characterized by
relatively minor psychopathological symptoms, although
intriguing implications about the role of negative affects
rather than that of psychiatric disorders can be inferred.
Depression, anxiety, stress, anticipation, and the recall of
painful memories can enhance the perception of visceral
pain, whereas relaxation and distraction can decrease
it

Intestinal motility patterns, such as enhanced gas-
trocolic reflex, altered gastric emptying, increased small
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intestinal transit, and small bowel contractions following
stressful events are present in 25%-75% of patients with
IBS"". Patients with diarrhea-predominant IBS (IBS-D)
have shorter small-bowel and colonic transits than those
with constipation-predominant IBS (IBS-C), who exhibit
slowed whole-gut transit. Psychological distress can elicit
an enhancement of colonic motility and diarrhea'.
This effect is particularly pronounced in IBS patients,
who tend to have a greater colonic motor response to
both psychological and physical stress in comparison to
healthy controls. In a large sample (#» = 1021) of uni-
versity students, participants with IBS were more likely
to have clinical anxiety and reported higher levels of
anxiety sensitivity, neuroticism, and trait worry than their
asymptomatic counterparts'>'. In this group, anxiety
was specific to visceral sensations, and this measure was
the strongest predictor of IBS diagnostic status'*'. The
authors have suggested that IBS may reflect a vicious
cycle of anxiety response in which fears and negative
beliefs about GI sensations lead to increased vigilance
toward bodily sensations, and in turn, the visceral sen-
sations themselves may further increase as a result of
anxiety. Taken together, these results suggest that while
predisposing vulnerability factors such as NA or neu-
roticism and enhanced stress responsiveness contribute
to the development of anxiety problems, they may also
predispose the individual to anxiety-related visceral sen-
sations, thereby increasing IBS risk. A recent study com-
paring the distribution of symptoms and psychological
parameters in adult patients with different functional GI
disorders has demonstrated that depression and anxiety
are related to the anatomical extent of the problem, such
as the number of sites of complaintmz]. Moreover, sex
differences were found: in male subjects, the extent of
sites of functional GI disorder is strongly related to trait
anxiety, whereas in female subjects it is strongly related
to depression[m]

Evidence of the association of anger and IBS symp-
toms is incomplete, although this negative affect seems
to have a role in altering colonic motility. IBS patients
exposed to experimentally induced anger-provoking con-
ditions became angrier than healthy controls and have
increased colonic motor activity!”. A further study by
the same research group has shown that, during anger-
provoking paradigms, IBS patients show a decrease of
antral motor activity, whereas in controls the same ac-
tivity is increased*". Suppression of anger, namely the
cognitive and behavioral efforts to restrain angry feel-
ings, is associated with prolonged gastric emptying and
delayed gut transit in IBS patients“zﬂ. Moreover, there is
an association between anger control or repression and
IBS symptoms such as abdominal pain and increased
postprandial colonic motility!™*”. A study by our research
group has shown no significant differences in anger and
defense mechanisms between IBS patients and controls,
and thus we suggest that anger experience and expres-
sion, as well as defensiveness, do not seem to play a
critical role in IBS patients who do not manifest a con-
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. . . . . 127
current psychiatric disorder or emotional disturbance!””.

Nevertheless, a subsequent study of depression, anxiety
and anger in subtypes of IBS subjects has shown that
patients with IBS-C compared with IBS-D are character-
ized by higher levels of trait anger; a stable dispositional
feature that includes a general tendency to experience
and express anger, along with higher levels of depres-
sion and anxietyms]. Findings from a study aimed to com-
pare levels of self-reported trait and suppressed anger
and recalled childhood abuse in patients with IBS (z =
75) or Crohn’s disease (7 = 76) showed that IBS patients
were more prone to experience and suppress anger in
everyday situations than patients with Crohn’s disease!"*”.
However, only trait anger remained elevated in IBS pa-
tients after controlling for other psychological variables;
moreovet, childhood sexual abuse was more prevalent in
IBS than Crohn’s disease patients but it was unrelated to
trait angermg].

Together, these studies highlight the contributioin
of negative affects in mediating the pain experience and
altered bowel motility in IBS.

Abnormal gut microbiota

The GI microbiota is a rich microbial ecosystem crucial
to health and disease; it colonizes the human gut im-
mediately after birth, and plays a key role in maintaining
physiological functions of the host, such as digestion and
metabolism, trophism, and the development of the mu-
cosal and systemic immune systems'~. A link between
the intestinal microbiota and IBS has been suggested; the
composition (reduction in lactobacilli and bifidobacteria)
and temporal stability of the GI microbial community
is altered in IBS patients compared with controls™"
Furthermore, several IBS symptoms, such as abdominal
pain and bloating may be related to excessive produc-
tion of gas by bacterial fermentation in the distal bowel
and colon. In previous studies, small intestinal bacterial
overgrowth (SIBO), characterized by the presence of an
abnormally high number of bacteria in the small bowel,
has been associated with IBS, although with conflicting
results. In a sample of IBS patients scoring significantly
higher on psychological distress variables including de-
pression, anxiety, and somatization, there were no differ-
ences in psychological distress between SIBO" and STBO
~ patients; the authors concluded that a possible influence
of psychological distress on the association between
SIBO and bowel symptoms was unlikely™",

Recently, the construct of the brain-gut axis has been
recently expanded to include gut microbiota in a bidi-
rectional way"™?, and knowledge in this field is rapidly
expanding;

In rodents, a putative role of the gut microbiota in
emotional behavior has been hypothesized, even though
little is known about the possible mediating signaling
mechanisms. The induction of depression- and anxiety-
like behaviors influences the composition of the mi-
crobiota by enhanced activation of the stress response
and disruption of the microbial habitat za alterations in
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colonic motility"™, Although there appears to be some
conflicting findings, preclinical data indicate that an
altered or absent microbiota can influence the develop-
ment and functioning of the CNS, and modulate behav-
ior. Beyond the evidence, it seems premature to translate
preclinical work on animal models to the clinic. A recent
study* on a large cohort of IBS subjects showed that
the majority of IBS patients presented changes in mi-
crobiota composition when compared with controls;
however, some of the IBS samples had no microbial ab-
normalities. This latter subsample showed a prevalence
of 40% depression, which was significantly higher than
the overall rate of 22% found in the study. Moreover,
the depression rate in the IBS cohort with altered micro-
biota was comparable to that of the general population.
The hypothesis of the possible association between al-
tered microbiota composition and NA actually relies on
animal models, and further clinical studies will allow us
to better understand the putative role of microbiota in
the gut-brain axis in humans.

Inflammation and immunity
In physiological conditions, the gut is in a chronic state
of inflammation, with a balance between commensal
microbes and the immune system. Although colonic
biopsy specimens are usually normal in IBS patients,
direct evidence for a role of inflammation and immune
activation in IBS has been providedm. It is estimated
that postinfectious IBS may represent up to 30% of all
IBS cases'™!, and sustained immune activation has been
found in this sub-group of patients”. Furthermore, low-
grade immune activation in IBS patients in the absence
of an episode of acute gastroenteritis is reportedm(ﬂ.
Inflammatory mediators, including cytokines, prosta-
glandins, bradykinins, nerve growth factors, adenosine,
and serotonin (5-hydroxytryptamine), are all substances
involved in visceral hypersensitivity, alterations in motil-
ity, increased gut secretion, and possibly contributing to
diarrhea®. Studies focusing on cytokine measurements
have shown increased levels of the proinflammatory
cytokines interleukin (IL)-6 and IL-8 in IBS patients,
whereas the presence of extraintestinal comorbidity,
including depressive states, is associated with increased
levels of IL-1B and tumor necrosis factor-a"". A recent
study of the correlation between anxiety-depression
status and cytokines in a small sample of patients with
IBS-D has shown that IBS-D patients who meet the
anxiety-depression criteria have increased IL-13 levels,
and decreased levels of IL-10, an anti-inflammatory cy-
tokine, when compared with controls"™. The authors
have suggested that anxiety-depression status may cause
changes in the IL-1f and IL-10 levels of IBS patients,
resulting in an imbalance of the proinflammatory and
anti-inflammatory cytokines, thus leading to aggrava-
tion of IBS"™. The sample size (IBS-D group: 7 = 12;
anxiety-depression IBS-D group: # = 16; control group:
#n = 15) does not permit us to make robust inferences
from the findings, which need to be replicated in larger
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samples. Nevertheless, this study is particularly interest-
ing because it was the first to report the influence of
negative affects (depression and anxiety) on inflamma-
tory parameters in IBS-D.

Negative affects have recognized common pathways
with inflammatory conditions and confer increased risk
for disorders with an inflammatory etiology“”l. De-
pressed mood has been linked with increased levels of
proinflammatory cytokines and other inflammatory me-
diators, such as acute phase proteins, cellular adhesion
¥ Cytokine production is
associated with the so-called sickness behavior, due to

molecules, and chemokines

the impact of proinflammatory cytokines on the brain,
and characterized by a number of behavioral symptoms
such as weakness, depressed mood, anhedonia, lethargy,
loss of appetite, feelings of depression, and cognitive
deficits. The strict similarity between sickness behavior
and depression has led to the cytokine hypothesis of
depression, whose main assumption is that both psycho-
social and internal stressors may trigger depression via
inflammatory processes zia changes in neuroendocrine
and neurotransmitter systems'

In contrast with the large body of research exam-
ining the association between depression and inflam-
mation, less is known about the relationship between
anxiety, anger and inflammation. Anxious subjects have
higher levels of the proinflammatory cytokine -6,
Higher levels of IL-6 and C-reactive protein (CRP)
among individuals with high anger and lower levels of
the same inflammation markers among those with high
anger control have been found"*”. Morcover, trait an-
ger and hostility vary positively with levels of CRP and
16" suggesting that angry tendencies may confer
much of the variability in inflammation associated with
negative emotions.

Health care-seeking behavior

From an epidemiological point of view, GI symptoms
are remarkably frequent in the general population, with
up to 70% of individuals reporting one or more symp-
toms'””. Moreover, only a percentage of individuals
affected by IBS in the general population ever seek the
attention of the health care system for their symptoms.
Part of the variation in rates of health care-seeking be-
havior is possibly attributable to characteristics associ-
ated with the health care system of a particular country
or region, and another explanation might be due to so-
cial learning in early childhood”. In psychological terms,
social learning of illness behavior takes place through
reinforcement, when parents respond to abdominal
complaints of their children with increased attention, or
through modeling, when parents affected by IBS behave
in a way that reveals a concern with illness. The effects
of social learning on illness behavior in IBS have been
highlighted: children of mothers with IBS have more
non-GI as well as GI symptoms, more school absence,
and attend more medical examinations for GI symp-
toms than children of non-IBS mothers'"*!. Beyond
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accessibility to the health care system, and social learn-
ing, psychological distress, psychiatric comorbidity, and
NA have been indicated as significant factors in use of
health care by IBS adults. It has been shown that in adult
IBS patients, health-care-seeking behavior and treatment
outcome are adversely associated with anxiety, chronic
social stress, acute stressors, and maladaptive coping
" "The majority of IBS patients who seck medi-
cal advice for GI problems have an associated affective

style

disorder. Anxiety in particular has been designated as an
important determinant of medical consultation among
patients with BS"
that negative emotions may not always facilitate care-

. In contrast, it has been suggested

seeking. The co-occurrence of nonspecific physical
symptoms and stressful life events may lead to the misat-
tribution of symptoms to the stressor, and thus, to delay
the decision to seck medical attention*”. A recent study
on a community sample of university students with
IBS-like symptoms compared with a non-IBS reference
group has shown that health care utilization is mainly
associated with IBS symptom severity, and not with
emotional distress'™. As reviewed in previous sections,
rates of negative affects and psychiatric comorbidity in
IBS patients are higher than in the general populationw.
Moreover, these high rates are not encountered only
in health-care-seeking IBS patient samples, but also in
community-based samples, suggesting that affective dis-
turbances in IBS patients are involved in the pathophysi-
ology of the illness rather than merely a determinant of
health care use™. Furthermore, the timing of onset of
psychological factors, the shared assumption that NA
encompasses temperamental features and stable person-
ality traits, and the bio-psychosocial frame in which IBS
is actually viewed, further suggest the influence of NA
in IBS development that goes beyond a possible role
only in the use of health services . Tt scems plausible
that health-care-seeking behavior in IBS patients might
be influenced by many factors; among these, symptom
severity, especially pain, duration of illness, and somati-

. [150]
zation may have some role" .

INTERPLAY BETWEEN GUT AND BRAIN:
TREATMENT IMPLICATIONS

Current treatments for IBS are based on symptom rep-
resentation and comorbid conditions such as lifestyle,

diet and stress disorders. Dietary changes, such as a step-
wise food exclusion approach, as well as fiber and/or
probiotic supplementation, have been proposed when
symptoms are mild. For moderate symptoms, pharmaco-
logical treatments, including antispasmodics, prokinetics
(5-HT3 antagonists and/or 5-HT4 agonists, dopamine
antagonists), antibiotics, and bulking agents, can be
considered. Medications are mainly symptom directed,
because the pathophysiological mechanisms for develop-
ment of IBS are complex and multifactorial.

It is well known from the literature that the efficacy
of pharmacotherapy for IBS is weak. Despite the wide
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range of available drugs and the high prevalence of the
disease, to date, no single drug or particular combination
strategy has been shown to be superior to the others!™".

Severe IBS, characterized by high levels of pain, di-
minished quality of life, and/ot comorbidity with mood
and anxiety disorders is frequently resistant to first- and
second-line therapies™”.

Within the frame of the bio-psychosocial model of
IBS, and taking into account the bidirectional commu-
nication between the brain and the gut, centrally acting
treatments, such as psychopharmacological or psycho-
logical treatments, can be used to reduce the impact of
the GI symptoms.

Psychotropic drugs, mainly antidepressants, are com-
monly prescribed for IBS.

The rationale for prescribing tricyclic antidepressants
(TCAs) is that these drugs have demonstrated efficacy in
modulating pain perception zia central regulatory mecha-
nisms, and for this effect they are also used to treat
chronic neuropathic pain and other chronic pain condi-
tions'™. Selective serotonin reuptake inhibitors (SSRIs)
have a lower side effect profile than TCAs, although
their efficacy as antinociceptive agents is questionable'.
Moreover, the prokinetic effect of SSRIs (eg., stimula-
tion of small-intestinal motility and induction of nausea)
can intensify certain IBS symptomsmM.

Anxiolytic agents, particularly the benzodiazepines
(BZDs), combined with antispasmodics, have been
one of the most common treatment strategies for IBS
patients. However, such therapies have not received
supportive evidence from high-quality clinical trials
and the potential role of BZDs in the treatment of IBS
needs further evaluation'™, taking into account the risk
of tolerance, the potential for dependency, and rebound
after withdrawal.

Considering the partial benefits of pharmacotherapy,
a significant amount of research has evaluated psycho-
logical and psychosocial treatments for IBS. The effect
of various techniques of psychotherapy, such as cogni-
tive behavioral therapy, interpersonal psychotherapy,
hypnotherapy, and relaxation/stress management on IBS
has been evaluated. Nevertheless, as demonstrated by a
recent meta-analysis'”', psychological interventions are
not supetior to placebo, and there is no convincing evi-
dence that treatment effects are sustained in long-term
follow-up. IBS treatment thus requires complex and
multidisciplinary management, and the establishment of
a positive and empathic doctor-patient relationship to
provide individualized treatment and the education and
support needed to help patients to deal with what is of-
ten a lifelong disorder.

CONCLUSION

Previous research has suggested that negative emotions
and attitudes have detrimental effects on health, and a
number of behavioral and biological mechanisms could
underlie these associations.
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Growing evidence supports the hypothesis that nega-
tive affects are a major component of the biopsychosocial
model of IBS, because they play a key role in dysregula-
tion of the brain-gut axis, contributing to the majority of
pathophysiological and symptomatic correlates of IBS.
Beyond temperament and affective dispositions, there is
strong support, both from preclinical and clinical studies,
for the psychosocial role of the environment in altering
behavior and influencing nervous, autonomic and immune
functions. Furthermore, early life adversity produces epi-
genetic changes in those brain regions that influence be-
havior, affective attitudes, and process information about
potentially threatening or harmful environments.

As highlighted in the present review, major contribu-
tions to advancing our understanding of the role of NA
in IBS have come from different research disciplines,
such as gastroenterology, stress medicine, psychiatry,
psychology, and neurobiology. Future focus in this re-
search field should move towards the development of
integrative research strategies involving these apparently
divergent, yet complementary disciplines. In our opinion,
efforts aimed to integrate different fields of knowledge
will provide further insight into the pathophysiological
pathways linking negative psychological states to health
and disease, leading to the identification of individual
vulnerability and of those susceptibility factors, includ-
ing subsyndromal conditions, that should be addressed
to promote better health in the population and more ef-

fective and efficient efforts at prevention and treatment
of IBS.
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