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Abstract

FA lot of research has pointed out that irritable bowel syndrome (IBS) is a multifactorial
illness involving visceral hypersensitivity, alteration of communication between the
enteric nervous system (ENS) and central nervous system (CNS), increased intestinal
permeability, minimal intestinal inflammation, and altered intestinal microflora.
Psychological, social, and genetic factors appear to be important in the development of
IBS symptomatology through several mechanisms. This chapter addresses the relation-
ships between irritable bowel syndrome (IBS) and psychiatric comorbidities. The aim of
this chapter is to provide an overview of explanatory hypothesis and to describe a variety
of approaches which integrate the vast research data about IBS and psychiatric comor-
bidities, including genetic, brain imaging, and neuropsychological findings. The section
of this chapter which overlooks the psychotropic treatment reviews the comparative
efficacy of various drugs.

Keywords: irritable bowel syndrome, neuroimaging, psychiatric comorbidities, psy-
chosocial factors

1. Introduction

Irritable bowel syndrome (IBS) is a chronic functional gastrointestinal (GI) disorder that has
been reported to be associated with increased use of health-care resources and impaired quality
of life.

Over the last two decades, it is becoming increasingly clear that many factors are involved in
IBS, and they interact in very complex ways, which have not been yet elucidated.
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The biopsychosocial model has been developed to explain the IBS pathogenesis better.
According to this model, the gastrointestinal function is modulated via brain-gut axis by
psychosocial factors. Particular attention is given to stress, emotion, and psychological factors
in the IBS pathogenesis.

Emerging data reveals the interaction between psychiatric disorders and IBS, which suggests
that this association should not be ignored when developing strategies for screening and
treatment. The simultaneous presence of a mental disorder and IBS worsen the prognosis of
both diseases involved to a significantly greater extent.

It is very important to understand better how social and psychological factors influence
biological processes both in IBS and psychiatric conditions. Several mechanisms have been
proposed to explain this association. In this chapter, we highlight data from a wide range of
research including genetic, neurotransmitter, and brain imaging studies.

Stressful life events can lead to the activation of hypothalamic-pituitary-adrenal (HPA) axis.
Neurotransmitters including serotonin, norepinephrine, and corticotropin-releasing factor
change the motility and the perception in the gut. Brain regions necessary for pain processing
and pain and emotional regulation may be involved. The psychological burden of a chronic
relapsing illness can increase the maladaptive behaviors and negative emotions and decrease
the coping abilities. A better understanding of these processes will be crucial for developing
more useful treatments.

Although pharmacological treatments have proven efficacy in IBS, the illness remains chronic
with the symptomatic and functional problems only partially influenced for most patients.

A lot of papers have documented improved clinical prognosis in IBS through psychological
and pharmacologic interventions. Despite these promising data, the evidence is still limited
by underpowered sample sizes.

With this growing awareness of the importance of psychosocial factors in IBS care, medical
professionals experience an increased need for accessible background information and
practical guidelines for diagnosis and management of psychiatric comorbidities.

Over the last two decades, it is becoming increasingly clear that many factors are involved in
IBS and they interact in very complex ways, which have not been yet elucidated.

2. Psychosocial factors linked to IBS

The biopsychosocial model aims to integrate the multidimensional mechanisms to understand
how IBS can be developed under such multiple interactions. The most important characteristic
of this model is the bidirectional causality: the psychosocial factors influence the brain and the
gut, and the gut interacts with the brain via the autonomic nervous system and the hypo-
thalamic-pituitary-adrenal (HPA) axis [1]. The principal psychological and social factors that
have been reported to contribute to the onset, the severity, and the evolution of IBS are
presented in Table 1.
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Sociological — Parental beliefs and behaviors
factors
— Illness behavior
— Learning through positive reinforcement or reward and modeling
— Adverse life events (sexual, emotional, physical abuse)
— Chronic life stress

— Social support

— Culture (cultural beliefs, norms)

Psychological — Anxiety, depression

factors
— Anger

— Cognitive-affective processes: gastrointestinal

anxiety, hypervigilance, and attentional bias, catastrophizing, alexithymia

— Coping mechanisms

Table 1. Psychological and sociological factors involved in IBS.

* Parental beliefs and behaviors. It is accepted that there is a familial aggregation of IBS.
Studies demonstrated that not only the genetic factors could explain why IBS tends to cluster
in families, but the development of gastrointestinal symptoms could also be explained by
reinforcement and modeling of gastrointestinal illness behavior by parents [2].

* Positive reinforcement of illness behavior. Children whose parents reinforce sickness
behavior (through parental protective behaviors) report more severe pain and more school
absences than other children. Studies of childhood learning have also suggested that social
learning through modeling processes (children observing and learning to exhibit the
behaviors they witness) may also contribute to the intergenerational transmission of GI
illness behavior and play a significant role in development and maintenance of IBS symp-
toms [3-5].

* Various types of early adverse life events (EALs) are associated with the development of
IBS, in particular sexual, emotional, and physical abuse [6]. The relationship between abuse
and severity of gastrointestinal symptoms and poorer health-related quality of life (HRQOL)
seems to be partially mediated by concomitant mood disturbances [7]. Studies have shown
that other types of EALs have been associated with an increased vulnerability toward
developing IBS (parental death, divorce, or separation) [8]. A substantial body of evidence
suggests that epigenetic mechanisms play a major role in the causal link between EALs and
IBS. Findings from animal models and human studies highlighted the long-term effects of
exposure to stress in early life through changes in gene expression [9]. Furthermore,
prospective studies have demonstrated that chronic life stress is the most significant
predictor of IBS symptom severity over 16 months. Stress has a marked impact on mucosal
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immune activation, intestinal sensitivity, permeability, secretion, and motility and through
various mechanisms can affect the IBS treatment outcomes [10-12].

Social support is related to many aspects of IBS. It was shown that social support is reduced
in chronic illnesses. The association between the quality of social support and the severity
of IBS symptoms was mostly investigated. Perceived adequacy of social support appears to
have a positive influence on pain possibly through a reduction in stress levels [13]. In
contrast, negative social relationship correlates with increased symptom severity.

Culture. The impact of culture on the perception and description of IBS symptoms is already
known. It was emphasized that cultural beliefs, norms, and behaviors should be taken into
account when evaluating the IBS presentation and management of the symptoms. Cultural
norms could shape the acceptability of expressing symptomatology and the willingness to
seek health-care assistance.

Gastrointestinal-specific anxiety (GSA) represents “the cognitive, affective, and behavioral
response stemming from fear of gastrointestinal symptoms, and the context in which these
visceral symptoms occur” indicating awareness of and concern about gastrointestinal
sensations. It has been suggested that GSA may be more relevant than general anxiety for
symptom severity and health outcome and represents a key predictor of IBS diagnosis.
Moreover, GSA was found to be associated with the mental component of quality of life,
suggesting that GSA is an important endpoint for different interventions [14].

Hypervigilance. IBS patients selectively attend to gastrointestinal sensations compared to
healthy individuals. Some researchers indicated that visceral hypersensitivity is linked with
the hypervigilance toward visceral sensations and a tendency to label them negatively [15].
Hypervigilance may reflect poor coping with gastrointestinal-specific anxiety.

Attentional bias. Studies indicate that attentional bias toward gastrointestinal sensations is
exaggerated and could represent a potential factor in IBS development and maintenance.
Researchers reported that focusing attention on bodily sensations leads to increased physical
symptom complaints and illness behavior.

Catastrophizing has been defined as a psychological construct characterized by the tendency
to have a distorted negative view of health problems and amplify the threat of symptoms.
Cross-sectional studies have found that catastrophizing in IBS is associated with increased
pain, increased health-care utilization, and increased disability [16].

Alexithymia is a multidimensional construct defined as an inability in experiencing,
expressing, and describing emotions in a verbal manner. Alexithymia can be conceptualized
as a deficit in cognitive processing and emotional regulations. IBS patients present higher
levels of alexithymia than general population. Also, studies suggest that alexithymia, a
stable trait, could be a stronger predictor of IBS severity than GSA, thus implying that
impaired affective awareness may weigh in the clinical presentation of IBS [17].

Anger represents a negative emotional state that has several dimensions: anger experience,
anger expression, and anger control. Inhibited anger expression is associated with depres-
sion, pain interference, and the frequency of pain behaviors. There are results that higher
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levels of trait anger characterize IBS patients when compared to healthy population, and
this may be associated with clinical manifestations [18]. Other studies demonstrated that
IBS patients appear to have higher levels of anger than a group of patients with organic
bowel diseases.

* Coping mechanisms. Studies have begun to focus on the coping mechanisms because these
factors influence treatment options, patients” expectations, and treatment outcome. Coping
represents the cognitive and behavioral efforts to deal (reduce or tolerate) with a perceived
stressful situation. As mentioned above, the coping can influence the outcome of the illness.
Therefore the quality of a coping strategy should be evaluated according to with its effect
on the outcome. Lazarus has defined two categories of coping from the cognitive perspec-
tive: problem focused and emotion focused [19].

Problem-focused strategies strive for resolving the stressful situation or event or altering the
source of the stress. It includes strategies such as:

— Problem solving (managing external aspects of the stressor)

— Seeking information or support in handling the situation (instrumental support)
— Accepting responsibility

— Removing oneself from a stressful situation

Emotion-focused coping represents the efforts to regulate the emotions associated with the
situation. It involves strategies as:

— Positive reappraisal

- Distancing

— Escape-avoidance

— Seeking social support

Studies showed that in cases of chronic illnesses, the effects of coping are not influenced by
the type of problem, or emotion-focus strategies are used but rather if active or avoidant
methods are employed. Moreover, in IBS patients, it seems that the presence or absence of
depression and/or anxiety influences how they cope with illness. Maladaptive coping and
visceral sensitivity appear to be significantly associated with psychological distress, illness
perception directly affecting the maladaptive coping.

Phillips et al. evaluated the role of psychosocial factors in predicting the belonging to IBS group
and severity of IBS symptoms [20]. They found that four coping strategies (active coping,
instrumental support, self-blame, and positive reframing) were best predictors of IBS.

Coping seems to be a relevant factor in mediating the adverse impact of IBS symptomatology
on daily activities. Patients” quality of life could be impaired by the lack of adequate social
support and by lower coping abilities acquired through social learning during childhood. Also,
the impact of IBS symptoms on HRQOL impairment is mediated by dysfunctional attitudes
and avoidant-oriented coping. Inefficient coping strategies represent important treatment

1"
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targets for cognitive-behavioral therapy (CBT) because coping styles are modulated by the use
of cognitive abilities [21].

3. Genes and IBS

As discussed before, IBS is a chronic disease characterized by familial clustering. In the recent
years, the hypothesis of a genetic contribution to the development of IBS has gained some
support [22].

It was postulated that IBS is a multifactorial, polygenic complex disorder. A candidate gene
study evaluates a specific polymorphism or set of polymorphisms. Until now, approximately
60 candidate genes were investigated to determine whether specific genetic variants may be
associated with IBS. Until now the data sustaining the genetic hypothesis are scarce, and some
results have not been replicated.

Many epidemiological studies reported psychiatric comorbidities, and also reported higher
rates of these comorbidities than in the general population. Different pathways could be
affected in the subgroup of IBS patients with psychiatric comorbidities. Recent studies tried to
evaluate if the IBS and mental disorders share common genetic pathways (primary cortico-
tropin-releasing system and serotoninergic pathway).

Data are sustaining that HPA axis and serotoninergic system are likely to be involved in the
genetic susceptibility to major depressive disorder, but currently, there is no clinical evidence
for a common gene in IBS and major depression.

Eight genes involved in psychiatric disorders were investigated with mixed results:

1. FKBP5 gene (the gene encoding FK506-binding protein 51) is located on the short arm of
chromosome 5; some variants were associated with stress reactivity and post-traumatic
stress disorder (PTSD) risk.

2. Catechol-O-methyltransferase (COMT) gene: COMT Val158Met was related to IBS with
constipation. The same variant was associated with obsessive-compulsive disorder
(OCD), panic disorder (PD), and cognitive performance.

3. Opioid receptor Mu 1 (OPRM1) gene: diseases related to this gene include opioid
dependence, pain sensitivity, and social sensitivity. OPRM1 118 AG variant was associated
with IBS-mixed and IBS-diarrhea (IBS-D).

4. Brain-derived neurotrophic factor (BDNF) gene: psychiatric diseases related to this gene
include schizophrenia, anorexia and bulimia nervosa, PTSD, and mood disorders. BDNF
Vall66Met was associated with IBS with psychiatric comorbidities.

5. Neuropeptide Y (NPY) gene is implicated in stress response

6. Ankyrin repeat and kinase domain containing 1 (ANKK1) gene: it was associated with
impulse control disorders and alexithymia.
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7. Dopamine receptor D2 (DRD2) gene: it seems to have a role in cocaine dependence.
8. Fatty acid amide hydrolase (FAAH) gene also has a role in substance dependence.

A recent study found preliminary evidence that IBS patients with comorbid anxiety or
depression are more likely to present functional variant alleles of serotonin transporters than
IBS patients without psychiatric comorbidities.

Maybe the new technological advances in genomic studies will make it possible to identify
common and rare variants on genomic deoxyribonucleic acid (DNA) [23]. Until now, based on
candidate gene studies, it appears that there may be a different molecular basis for IBS with
comorbid anxiety versus IBS without comorbid anxiety. Thus the role of environmental factor
contributors to IBS development should not be underestimated.

4. Psychiatric comorbidity in IBS

Many studies reported an increased frequency of psychiatric comorbidities (diagnosis and
symptoms) among patients with IBS. It has been estimated that IBS patients have high rates
of psychiatric comorbidities (50 %—90 %). There are multiple factors involved in the determi-
nation of this comorbidity. The latest disease models of IBS encompass the overlap of brain
circuits involved in emotion regulation, autonomic responses, and pain modulation as the most
important features.

Clinical reports indicate that the relationship between IBS and psychiatric illnesses is bidirec-
tional between the gastrointestinal tract and the brain, through various pathways (neural,
neuroimmune, and neuroendocrine). Among mental disorders, mood disorders, anxiety
disorders, and somatoform disorders have been the most frequently diagnosed conditions [24].
The complexity of the underlying pathophysiological processes is not completely understood.
The hypothesis linking cognitive and emotional areas in the central nervous system (CNS)
with the autonomic nervous system (ANS) and the enteric system (ENS) had a significant
contribution to the understanding of the pathogenesis of IBS.

The increased comorbidity among IBS and psychiatric disorders is well established. Even
though data refers to patients seen in tertiary gastroenterology centers, recent data pointed
out that psychiatric comorbidity is also present in primary care.

Another important aspect that should be emphasized is that the majority of the study results
are based on the administration of self-report screening instruments rather than a psychiatric
interview. The screening tools only assess the probability of a psychiatric diagnosis, but further
investigations are necessary. Moreover, studies of a causal relationship between IBS and
psychiatric comorbidities are still limited in number and provide contradictory data.

Some authors argued that the data are applying only to those patients who have sought
treatment and are not applicable to the non-consulters. Others suggested that could be a subset
of patients with IBS characterized by high psychiatric comorbidity. Nevertheless, there is some
evidence supporting the biological association between IBS and mental disorders.

13
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Approximately 50 % of patients with a psychiatric disorder develop the disease before the GI
symptoms became manifest, and psychiatric symptoms appear to develop at the same time in
a majority of the remaining 50 %.

Many studies pointed out that worry-rumination can influence the brain-gut axis. Moreover,
it has been identified as one fundamental factor that mediates the high co-occurrence of the
two most frequent psychiatric comorbidities in IBS patients (anxiety and depression) [25].

It is noteworthy that the patients with severe IBS and comorbid psychiatric disorders have
been found to have a higher impairment in HRQOL, elevated symptom burden, increased
functional disability, and increased health-care costs.

4.1. Mood disorders and IBS

Many studies have investigated the prevalence of depression among IBS patients, but the
results are vastly variable, ranging from high to much lower rates. There are also studies
showing that patients with major depressive disorders present gastrointestinal symptom:s.

Relevant findings from a large-scale population-based study suggest that depression and stress
are independent risk factors for IBS. In this study, the incidence rate of IBS was higher in the
patients with mild depression than in those with severe depression.

Several authors reported that IBS is associated with suicidality. The findings of one study
indicate that 4 % of IBS patients who sought help from primary care, 16 % from secondary
care, and 38 % from tertiary care endorsed suicidal ideation determined primary by the
gastrointestinal symptoms. A systematic review indicated that IBS patients were two to four
times more likely to recognize a history of suicidal behavior, even in the absence of depression.

A study conducted by Guthrie et al. revealed three definite groups of IBS patients [26]:

— Distressed high utilizers: characterized by multiple psychosocial comorbidities, increase
levels of health-care utilization, high frequency of sexual abuse, and low pain thresholds
to rectal balloon distension; the patients from this group reported suicidal ideation and
self-harm history.

—  Distressed low utilizers: marked by high psychiatric comorbidity, low physician consul-
tations, low frequency of sexual abuse, and low pain threshold.

—  Tolerant low utilizers: characterized by low rates of psychiatric comorbidities, low levels
of consultations, and high pain thresholds.

It should be taken into account that an increase in suicidal ideation is not entirely explained
by the symptom intensity and the presence of anxiety or depressive comorbidity. Therefore,
IBS patients, especially distressed high utilizers, should be assessed for suicidality [27].

4.2. Anxiety disorders and IBS

As mentioned earlier, there is a higher prevalence of anxiety disorders among IBS patients
than in the general population (47 % versus 26 %). According to the available literature, the
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most prevalent anxiety disorders among patients with IBS are generalized anxiety disorder
(GAD) and panic disorder (PD). Some studies suggest that mixed IBS (IBS-M) patients are
more likely to present higher scores for anxiety, especially in comparison with IBS with
constipation (IBS-C) [25].

It must be noted that recent studies suggest that the strong association between GAD morbidity
and IBS observed in tertiary centers was not a consequence of increased help-seeking behavior.

PD and IBS share common characteristics such as gastrointestinal symptoms, anticipatory
anxiety, and avoidant behavior because of fear of symptoms. Based on results of different
studies, it appears that the presence of IBS is associated with greater severity of agoraphobia,
anticipatory anxiety, and panic attacks in PD patients. Moreover, patients with IBS reported
having high scores of anxiety sensitivity, as the PD patients. Further information on IBS and
PD came from a review emphasizing that the experience of feeling uncontrollable somatic
symptoms, very common in IBS, could be a stimulating component for PD in patients with
subclinical PD symptoms [28].

4.3. Somatoform disorders and IBS

IBS is considered a functional disorder, and it is congruent with the definition of somatoform
disorders. The Diagnostic and Statistical Manual for Mental Disorders (DSM-4-TR) and the
International Classification of Diseases (ICD) classify physical symptoms that cannot be
medically explained together with persistent requests for medical investigations in a separate
somatoform category. In the DSM-5 this category was renamed as “somatic symptoms
disorder” (SSD) and redefined; there is no longer a demand for lack of “medical” explanation
of symptoms. It means that this diagnosis could be a primary diagnosis (somatic symptoms
may be medically unexplained) or could be a secondary diagnosis in patients who have an
organicillness. The documented prevalence rates of somatoform disorders among IBS patients
vary from 15 % to 48 % [29].

5. Neuroimaging in IBS

Studies using structural and functional techniques in IBS patients showed abnormalities that
were associated with:

* Visceral hypersensitivity
* Impairment of affective processes involved in visceral pain modulation
* Alteration of descending pain inhibitory pathways

Data obtained from brain imaging studies in IBS demonstrated physiological differences
that distinguish patients with IBS from a healthy population. The results obtained have
varied maybe because of different study designs or due to the heterogeneity of study pop-
ulations [30, 31].

15
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5.1. Structural neuroimaging

Nowadays, structural approaches are provided mainly by diffusion tensor imaging (DTI) and
by structural magnetic resonance imaging (sSMRI). The studies focus on structural connectivity.

IBS patients with chronic pain have regional cortical thickness (CT) alterations in comparison
with healthy controls. CT represents the results of neural reorganization of pain circuits and
regions associated with sensorial processing.

IBS patients present decreased gray matter density in prefrontal and parietal regions and in
emotional circuits. Ellingson et al. demonstrated in a study using DTI that IBS patients have
microstructural changes in areas involved in the cortical pain modulatory areas and cortico-
thalamic modulation. The anterior insula and basal ganglia (BS) have a prominent role in the
integration of sensory and non-sensory information.

Another study demonstrated that IBS patients showed lower cortical thickness (CT) in the
interoceptive association cortex (aINS) in the right hemisphere than in healthy controls.

The anterior insular subregion has multiple roles:

- Integration of food-related (olfaction and taste), interoceptive, emotional, and cognitive
functions

- Provides output to autonomic and pain modulation systems
— Plays a key role in prediction, error processing, and self-awareness of sensations

In the relationship with these roles, insular regions seem to be involved in psychopathology.
As already highlighted, patients with IBS have an abnormal processing of visceral pain in this
area as a result of the dysfunctional inhibition of the pain in cortical areas. Patients reporting
higher levels of pain intensity associated with their IBS symptoms presented an important CT
in the bilateral orbitofrontal cortex (OFC). Also, it was observed that disease duration and pain
intensity were correlated with CT in the dorsolateral prefrontal cortex (DLPFC) and OFC,
bilaterally.

Other studies reported CT in the anterior midcingulate cortex (aMCC), ventrolateral prefrontal
cortex (VIPFC), and thalamus. The structural changes of gray matter density in the periaque-
ductal gray (PAG) region may be a reflection of the compromised descending modulation of
pain.

Blankstein evidenced increased gray matter density in the hypothalamus of the IBS patients.

Depression and anxiety have a well-established role in the modulation of pain. It was suggested
that the decreased gray matter density in the anterior/medial thalamus in patients with IBS
could be related to the clinical levels of anxiety or depression.

Interestingly, some authors suggested that structural changes in the primary interoceptive
cortex, as well as in the attentional and emotional network, could represent endophenotypes
of IBS.
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5.2. Functional neuroimaging

Functional approaches are provided by single-positron emission computerized tomography
(SPECT), positron emission tomography (PET), resting-state magnetic resonance (MRI) and
functional magnetic resonance (fMRI), magnetic resonance spectroscopy (MRS), near-infrared
spectroscopic imaging (NIRSI), and magnetoencephalography (MEG).

A recent meta-analysis of research on cortical responses to rectal distension suggests the
conclusion that brain responses to rectal distension are different in IBS patients and healthy
controls. IBS patients showed greater activation in brain regions involved in emotional
processing, cognitive modulation, and interoceptive analysis.

Using the functional neuroimaging techniques in IBS patients, it was identified the hyperac-
tivity of the amygdala (an essential component in the emotional arousal network). The
amygdala network is involved in processing visceral input in relation to emotional stimuli,
modulation of sensorial information, and emotional regulation.

Another area that exhibited functional alteration during experimental pain in IBS patients is
represented by the basal ganglia (BG). The data obtained are consistent with the reduction of
the dendritic density in cortico-basal ganglia-thalamic-cortical circuits involved in modulation
of pain. Moreover, hypersensitive IBS patients present more DLPFC activation than normo-
sensitive patients.

The results obtained in studies using neuroimaging techniques sustain the hypothesis that IBS
have a biological substrate, but the same changes could be noticed in other chronic disorders.
Furthermore, psychosocial factors (early-life trauma, catastrophizing, anxiety, and depression)
have had a substantial impact on the neuroimaging correlations of IBS. An association was
noticed (either positive or negative) between the level of psychopathology and neuroimaging
findings, thus emphasizing the relevance of psychological factors in IBS determinism [32-34].

6. Neuropsychological findings in IBS

Stress induces changes in HPA axis functioning with neurobiological and cognitive conse-
quences. The brain-gut axis appears to have a major importance of cognitive performance. The
psychiatric comorbidity has also impact in the neurocognitive functioning [15, 35].

In general, normal cognitive functioning was reported in IBS, but some researchers demon-
strated subtle cognitive deficits that remained after the correction for psychiatric comorbidity.

6.1. Attention and IBS

Attention is a behavioral and cognitive process involving the selection of sensory information
to optimize current behavioral responses to specific stimuli relevant for the organism.

Researchers suggest that IBS patients have specific abnormalities in attentional network
functioning. IBS patients present attentional biases for pain words. Attentional alterations are
associated with increased pain report and illness behavior.

17
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6.2. Memory and IBS

Currently, there are data suggesting impairment in visuospatial memory in patients with IBS.
The researchers found that IBS patients displayed poorer performance in hippocampal-
mediated visuospatial tasks than non-IBS controls. They made twice to three times as many
errors on the visuospatial test as the healthy control group. It was suggested that visuospatial
memory dysfunction could represent a common component of IBS [36].

6.3. Executive function and IBS

Cognitive flexibility in IBS patients was evaluated with Wisconsin Card Sorting Test (WCST).
Recent researches have shown that IBS patients present latent impairments in the cognitive
flexibility. The biological substrate for those findings seems to be the modified activity of the
DLPFC, hippocampus, and insula. Also, the altered connectivity between the DLPFC and pre-
supplementary motor area appears to be involved [37].

7. Psychopharmacology of IBS

Treatment of IBS could be classified in pharmacologic and non-pharmacological strategies. The
choice of therapy depends on types of symptoms and their severity and frequency. It is clear
that many aspects of IBS may be linked to psychosocial stressors and psychiatric comorbidities.
More recent research emphasized that the psychotropic drugs can play a major role in the
treatment of IBS patients [38].

7.1. Antidepressants

IBS is characterized by abnormalities in visceral sensations and dysregulation of central pain
perception. Thus, the antidepressants represent a treatment option in patients with moderate
and severe symptoms. The antidepressants were found to be efficacious for abdominal pain
but have no effect on bowel habit. Moreover, their tolerance may represent a problem.
Currently, antidepressants are used as a second-line therapy. The beneficial effects of antide-
pressants could be the results of influence in central pain threshold (an increase of threshold).
Other mechanisms of action are represented by the anticholinergic effects (influence on
gastrointestinal motility and secretion) and by reducing the pain sensitivity of peripheral
nerves [39].

7.1.1. Tricyclics antidepressants (TCA)

Most recent research supports the use of TCAs in IBS treatment. The effects of several TCAs
including clomipramine, nortriptyline, and imipramine were investigated in IBS patients. The
results showed that the required dose of TCAs is lower than that used to treat patients with
depression. TCAs are effective in IBS-D due to the prolongment of whole-gut transit times. A
systematic review of 11 randomized controlled trials RCTs comparing TCAs and placebo
revealed that the benefit attributable to TCA therapy relative to placebo was 12.5 %. The
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numbers needed to treat (NNT) were four, equal or superior to other pharmacological agents
(like motility agents and probiotics). The TCAs slow gut-transit time and could be used in
diarrhea-predominant IBS.

7.1.2. Selective serotonin reuptake inhibitors (SSRIs)

Efficacy of SSRIs in the treatment of IBS was evaluated in seven randomized trials comparing
SSRIs with placebo. The SSRIs studied were fluoxetine, paroxetine, and citalopram. One small
open trial demonstrated the efficacy of paroxetine on abdominal pain. A common limitation
of all the studies is represented by the short duration of the study (12 weeks) and the small
sample size. The relative risks (RR) in the treatment of IBS symptoms were 0.62, but significant
heterogeneity characterized the studies. The SSRIs decrease orocecal transit and would be of
greater benefit in constipation-predominant IBS. According to Cochrane database of system-
atic reviews, SSRIs are prescribed at dosages standard for treating psychiatric disorders and
should be used as a third-line treatment.

7.1.3. Serotonin-noradrenaline reuptake inhibitors (SNRIs)

Both serotonin and norepinephrine have a role in visceral motility and visceral sensation. It
was noticed that low-dose SNRIs (duloxetine and venlafaxine) seem to be more efficacious
than SSRIs. One study performed on healthy volunteers showed that venlafaxine reduced pain
sensation ratings in response to grade distensions but did not have a significant impact on the
colonic transit. SNRIs are promising, but more studies need to be done.

7.2. Atypical antipsychotics

Quetiapine may help patients with IBS by decreasing the anxiety and ameliorating sleep
disturbances. It also augments the effect of antidepressants and provides an independent
analgesic effect [40].

7.3. Anticonvulsants

Preliminary data from animal models provides evidence suggesting that the y-aminobutyric
acidergic (GABA) agents (gabapentin) and 20 ligand (pregabalin) may also be efficient in
reducing central sensitization in hyperalgesia [41]. Gabapentin has more recently been used
in the treatment of chronic pain. Pregabalin has been shown to be more potent than gabapentin.
In patients with IBS, both gabapentin and pregabalin have been shown to reduce rectal
sensitivity to balloon distension, but currently, there are no results published from clinical trials
examining the efficacy of a20 ligands on symptoms in IBS patients.

7.4. Anxiolytic agents

The rationale for the use of anxiolytic drugs for the treatment of IBS likely came from the
observation that the majority of patients also present of comorbid anxiety. Buspirone, an
azapirone, is an anti-anxiolytic nonbenzodiazepine drug. It is a partial serotonin 1A (5-HT1A)
receptor agonist used to augment the effects of antidepressants. The effects on gastrointestinal
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motility are represented by the reduction of funding tone and the delay of emptying. Also, a
relaxation effect on the rectal tone was observed [42].

8. Conclusions

There is a general agreement that a global assessment of IBS patient should be done. The
significant overlap between IBS and mental disorders should encourage the clinicians to
evaluate for comorbid psychiatric disorders routinely. It is very important to recognize the
linkage between psychiatric diagnoses and IBS because these comorbid conditions are
characterized by increased symptom burden and additive functional impairment. Thus,
successful management of patients with IBS requires careful attention to all psychosocial
factors involved.

Author details

Mihaela Fadgyas Stanculete'*
Address all correspondence to: mihaelastanculete@yahoo.com

1 Department of Neurosciences, Discipline of Psychiatry and Pediatric Psychiatry, University
of Medicine and Pharmacy “Iuliu Hatieganu”, Cluj-Napoca, Romania

2 Second Psychiatric Clinic, Emergency County Hospital Cluj, Cluj-Napoca, Romania

References

[1] Tanaka Y, Kanazawa M, Fukudo S, Drossman DA. Biopsychosocial model of irritable
bowel syndrome. ] Neurogastroenterol Motil. 2011;2:131-9. DOI: 10.5056/jnm.
2011.17.2.131

[2] Levy RL, Whitehead WE, Walker LS, Von Korff M, Feld AD, et al. Increased somatic
complaints and health-care utilization in children: effects of parent IBS status and
parent response to gastrointestinal symptoms. Am ] Gastroenterol. 2004;99(12):2442-
51. DOI: 10.1111/j.1572-0241.2004.40478 .x

[3] Van Oudenhove L, Levy RL, Crowell MD, Drossman DA, Halpert AD, Keefer L,
Lackner JM, Murphy TB, Naliboff BD. Biopsychosocial aspects of functional gastroin-
testinal disorders: how central and environmental processes contribute to the devel-

opment and expression of functional gastrointestinal disorders. Gastroenterology.
2016;150(6):1355-67. DOL: http://dx.doi.org/10.1053/j.gastro.2016.02.027



[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Psychiatric Comorbidities in Irritable Bowel Syndrome (IBS)
http://dx.doi.org/10.5772/66301

Vervoort T, Huguet A, Verhoeven K, Goubert L. Mothers’ and fathers’
responses to their child’s pain moderate the relationship between the child’s
pain catastrophizing and disability. PAIN®. 2011;152(4):786-93. DOIL: 10.1016/
j-pain.2010.12.010

Van Tilburg MA, Levy RL, Walker LS, Von Korff M, Feld LD, Garner
M, Feld AD, Whitehead WE. Psychosocial mechanisms for the transmission
of somatic symptoms from parents to children. WJG. 2015;21(18):5532. DOI:
10.3748/wjg.v21.i118.5532.

Bradford K, Shih W, Videlock EJ, Presson AP, Naliboff BD, Mayer EA,
Chang L. Association between early adverse life events and irritable bowel
syndrome. Clin Gastroenterol Hepatol. 2012;10(4):385-90. DOI: 10.1016/j.cgh.
2011.12.018

Drossman DA. Abuse, trauma, and GI illness: is there a link?. Am J Gastroenterol.
2011;106(1):14-25. DOI: 10.1038/ajg.2010.453

Chitkara DK, van Tilburg MA, Blois-Martin N, Whitehead WE. Early life risk factors
that contribute to irritable bowel syndrome in adults: a systematic review. Am ]
Gastroenterol. 2008;103(3):765-74. DOI: 10.1111/j.1572-0241.2007.01722.x

O’Mahony SM, Hyland NP, Dinan TG, Cryan JF. Maternal separation as a model of
brain—gut axis dysfunction. Psychopharmacology. 2011;214(1):71-88. DOI: 10.1007/
s00213-010-2010-9

Moloney RD, Johnson AC, O'Mahony SM, Dinan TG, Meerveld GV, Cryan
JE. Stress and the microbiota—gut-brain axis in visceral pain: relevance to
irritable bowel syndrome. CNS Neurosci Ther. 2016;22(2):102-17. DOI: 10.1111/
cns.12490

Vanuytsel T, van Wanrooy S, Vanheel H, Vanormelingen C, Verschueren
S, Houben E, Rasoel SS, Toth ], Holvoet L, Farré R, Van Oudenhove L.
Psychological stress and corticotropin-releasing hormone increase intestinal
permeability in humans by a mast cell-dependent mechanism. Gut. 2014;63(8):
1293-9. DOI: 10.1136/gutjnl-2013-305690

Van Oudenhove L, Aziz Q. Recent insights on central processing and psychological
processes in functional gastrointestinal disorders. Dig Liv Dis. 2009;41(11):781-7. DOI:
10.1016/j.d1d.2009.07.004

Lackner JM, Brasel AM, Quigley BM, Keefer L, Krasner SS, Powell C, Katz LA,
Sitrin MD. The ties that bind: perceived social support, stress, and IBS in severely
affected patients. Neurogastroenterol Motil. 2010;22(8):893-900. DOI: 10.1111/;.
1365-2982.2010.01516.x

Jerndal P, Ringstrom G, Agerforz P, Karpefors M, Akkermans LM, Bayati A, Simrén M.
Gastrointestinal-specific anxiety: an important factor for severity of GI symptoms and

21



22

Irritable Bowel Syndrome - Novel Concepts for Research and Treatment

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

quality of life in IBS. Neurogastroenterol Motil. 2010;22(6):646-e179. DOI: 10.1111/j.
1365-2982.2010.01493

Kennedy PJ, Clarke G, Quigley EM, Groeger JA, Dinan TG, Cryan JF. Gut memories:
towards a cognitive neurobiology of irritable bowel syndrome. Neurosci Biobehav Rev.
2012;36(1):310—-40. DOI: 10.1016/j.neubiorev.2011.07.001

Hunt MG, Milonova M, Moshier S. Catastrophizing the consequences of gastrointesti-
nal symptoms in irritable bowel syndrome. ] Cogn Psychother. 2009;23(2):160-73. DOI:
10.1891/0889-8391.23.2.160

Porcelli P, De Carne M, Leandro G. Alexithymia and gastrointestinal-specific anxiety
in moderate to severe irritable bowel syndrome. Compr Psych. 2014;55(7):1647-53.
DOI: 10.1016/j.comppsych.2014.05.022

Fadgyas Stanculete M, Pojoga C, Dumitrascu DL. Experience of anger in patients with
irritable bowel syndrome in Romania. Clujul Medical. 2014;87(2):98. DOI: 10.15386/
¢jmed-290

Lazarus RS. Coping theory and research: past, present, and future. Psychosom Med.
1993,55(3):234—47.

Phillips K, Wright BJ, Kent S. Psychosocial predictors of irritable bowel syndrome
diagnosis and symptom severity. ] Psychosom Res. 2013;75(5):467-74. DOI: 10.1016/
jjpsychores.2013.08.002.

Grodzinsky E, Walter S, Viktorsson L, Carlsson AK, Jones MP, Faresjo A. More negative
self-esteem and inferior coping strategies among patients diagnosed with IBS com-
pared with patients without IBS-a case—control study in primary care. BMC Fam Pract.
2015;16(1):1. DOI: 10.1186/s12875-015-0225-x

Saito YA. The role of genetics in IBS. Gastroenterol Clin North Am. 2011;40(1):45-67.
DOI: 10.1016/j.gtc.2010.12.011

Henstrom M, D’Amato M. Genetics of irritable bowel syndrome. Mol Cell Pediatr.
2016;3(1):1. DOI: 10.1186/s40348-016-0038-6

Garakani A, Win T, Virk S, Gupta S, Kaplan D, Masand PS. Comorbidity of irritable
bowel syndrome in psychiatric patients: a review. Am ] Ther. 2003;10(1):61-7. DOI:
10.1097/00045391-200301000-00014

Fond G, Loundou A, Hamdani N, Boukouaci W, Dargel A, Oliveira ], Roger M,
Tamouza R, Leboyer M, Boyer L. Anxiety and depression comorbidities in irritable
bowel syndrome (IBS): a systematic review and meta-analysis. Eur Arch Psychiatry
Clin Neurosci. 2014;264(8):651-60. DOI: 10.1007/s00406-014-0502-z

Guthrie E, Barlow ], Fernandes L, Ratcliffe J, Read N, Thompson DG, Tomenson
B, Creed F, North of England IBS Research Group. Changes in tolerance to rectal
distension correlate with changes in psychological state in patients with severe



[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Psychiatric Comorbidities in Irritable Bowel Syndrome (IBS)
http://dx.doi.org/10.5772/66301

irritable bowel syndrome. Psychosom Med. 2004;66(4):578-82. DOI: 10.1097/01.psy.
0000128899.22514.c0

Spiegel BM. The burden of IBS: looking at metrics. Curr Gastroenterol Rep. 2009;11(4):
265-9. DOI: 10.1007/511894-009-0039-x

Hausteiner-Wiehle C, Henningsen P. Irritable bowel syndrome: relations with func-
tional, mental, and somatoform disorders. World J Gastroenterol WJG. 2014;20(20):
6024-30. DOI: 10.3748/wjg.v20.i20.60240.6024

Wouters MM, Boeckxstaens GE. Is there a causal link between psychological
disorders and functional gastrointestinal disorders?. Expert Rev Gastroenterol
Hepatol. 2016;10(1):5-8. DOI: 10.1586/17474124.2016.1109446

Weaver KR, Sherwin LB, Walitt B, Melkus GD, Henderson WA. Neuroimaging
the brain-gut axis in patients with irritable bowel syndrome. WJGPT.
2016;7(2):320-33. DOIL 10.4292/W]JGPT.v7.i2.320

Beauregard M. Mind does really matter: evidence from neuroimaging studies of
emotional self-regulation, psychotherapy, and placebo effect. Prog Neurobiol.
2007;81(4):218-36.DOI: 10.1016/j.pneurobio.2007.01.005

Mayer EA, Labus JS, Tillisch K, Cole SW, Baldi P. Towards a systems view of
IBS. Nat Rev Gastroenterol Hepatol. 2015;12(10):592-605. DOI: 10.1038/nrgastro.
2015.121

Ma X, Li S, Tian ], Jiang G, Wen H, Wang T, Fang J, Zhan W, Xu
Y. Altered brain spontaneous activity and connectivity network in irritable

bowel syndrome patients: a resting-state fMRI study. Clin Neurophysiol.
2015;126(6):1190-7. DOI: 10.1016/j.clinph.2014.10.004

Blankstein U, Chen ], Diamant NE, Davis KD. Altered brain structure in
irritable bowel syndrome: potential contributions of pre-existing and disease-
driven factors. Gastroenterology. 2010;138(5):1783-9. DOI: 10.1053/j.gastro.
2009.12.043

Attree EA, Dancey CP, Keeling D, Wilson C. Cognitive function in people with
chronic illness: inflammatory bowel disease and irritable bowel syndrome. Appl
Neuropsychol. 2003;10(2):96-104. DOI: 10.1207/515324826AN1002_05

Kennedy PJ, Clarke G, O'Neill A, Groeger JA, Quigley EM, Shanahan F, Cryan JF, Dinan
TG. Cognitive performance in irritable bowel syndrome: evidence of a stress-related
impairment in visuospatial memory. Psychol Med. 2014;44(07):1553-66. DOI: 10.1017/
S0033291713002171

Aizawa E, Sato Y, Kochiyama T, Saito N, Izumiyama M, Morishita ], Kanazawa M,
Shima K, Mushiake H, Hongo M, Fukudo S. Altered cognitive function of prefrontal
cortex during error feedback in patients with irritable bowel syndrome, based on FMRI

23



24

Irritable Bowel Syndrome - Novel Concepts for Research and Treatment

[38]

[39]

[40]

[41]

[42]

and dynamic causal modeling. Gastroenterology. 2012;143(5):1188-98. DOI: 10.1053/
j-gastro.2012.07.104

Sinagra E, Romano C, Cottone M. Psychopharmacological treatment and psychological
interventions in irritable bowel syndrome. Gastroenterol Res Pract. 2012;2012:486067.
DOI: 10.1155/2012/486067

Ruepert L, Quartero AO, de Wit NJ, van der Heijden GJ, Rubin G, Muris JW. Bulking
agents, antispasmodics and antidepressants for the treatment of irritable bowel
syndrome. Cochrane Datbase Syst Rev. 2011. DOI: 10.1002/14651858.CD003460.pub3

Halland M, Talley NJ. New treatments for IBS. Nat Rev Gastroenterol Hepatol.
2013;10(1):13-23. DOI: 10.1038/nrgastro.2012.207

Lee K]J, Kim JH, Cho SW. Gabapentin reduces rectal mechanosensitivity and increases
rectal compliance in patients with diarrhoea-predominant irritable bowel syndrome.
Aliment Pharmacol Ther. 2005;22(10):981-8. DOI: 10.1111/j.1365-2036.2005.02685.x

O'Mahony S, Chua AS, Quigley EM, Clarke G, Shanahan F, Keeling PW, Dinan TG.
Evidence of an enhanced central 5HT response in irritable bowel syndrome and in the
rat maternal separation model. Neurogastroenterol Motil. 2008;20(6):680-8. DOI:
10.1111/j.1365-2982.2007.01065.x



