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ABSTRACT

Brain-gut interactions influence the natural histoipsychological wellbeing and symptom-
reporting in functional gastrointestinal (Gl) disordeh® presence of anxiety or depression is
associated with the development of new onset Gl symptamdsthe presence of Gl
symptoms is associated with the development of psggita! disorders de novin
inflammatory bowel disease (IBD), the reporting oftaibie bowel syndrome (IBS)-type
symptoms in patients with quiescent disease is commansassociated with psychological
disorders, impaired quality of life, and increased healéhaglisation. In IBD, data from
observational studies suggest that psychological disomtley$e associated with relapse of
disease activityand that inflammatory activity is associated with theettgpment of new
psychological disorders, as has been described in fuattgirdisorders. The brain-gut axis
provides the physiological link between central nervous syatehGl tract that may
facilitate these relationships. In IBS, treatments targealisordered brain-gut axis activity,
including psychological therapies and antidepressants)eadyto improved symptoms and
quality of life. However, in IBD, the benefit of thetreatments is less certain, due to a lack
of interventional studieespite this, observational data suggest the impact aieised
brain-gut axis activity in IBD is substantial, and thereams scope for further well-designed
trials of psychological therapies and antidepressaatsicularly in a sub-set of patients who
suffer from co-existent psychologladisorders, or those who report IBS-type symptoms.
Integrating these treatments into a biopsychosocial ntdaelre has the potential to improve
both psychological wellbeing and quality of life in some pasievith IBD, reducing

healthcare utilisation, and altering the natural histdrhese diseases.
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INTRODUCTION

The inflammatory bowel diseases (IBD), includitigohn’s disease (CD) and
ulcerative colitis (UC) are chronic inflammatory disalef the gastrointestinal (Gl) tract
which have a substantial impact on quality of life. $yoms attributable to these conditions
include abdominal pain, increased stool frequency, and thegeasthlood per rectum. The
natural history of IBD is that of periods of quiescemterspersed with episodic flares of
disease activity, and its treatment is becoming inarghspersonalised. Historically,
assessment of disease activity has been based ometpetation of patient-reported
symptoms, with escalation of medical therapy occgritnresponse to the presence of
presumed inflammatiobespite this, the relationship between Gl symptom-repoatingthe
presence of objectively quantified active mucosal inflammasiquoor®? Accordingly,
reliance on subjective measures of assessment ofdiaetivity, based on patient-reported
symptoms, may result in inappropriate escalation of gyeirapatients without objective
evidence of inflammatio#.

This may be due, in part, to the relatively high proportiopatients with IBD who
report persistent GI symptoms, often compatible with litdowel syndrome (IBS) (Panel
1), in the absence of inflammation. Investigating the peexea and impact of these type of
symptoms in patients with IBD has been the subject ofipleiltecent research efforts |
patients with quiescent disease, it is estimatedatttatnd 10% report frequent abdominal
pain} and between 11% and 35% report IBS-type symptdhasstinct from ongoing,
continuous abdominal pain that is unrelated to defaecatitima higher prevalencean CD
compared wittUC. Even among patients with IBD in histological remissialmost onen-
three meet criteria for IBSMoreover, there appears to be a consistent assodistioeen
reporting of abdominal pain or IBS-type symptoms and ineplgisychological wellbeint®

and this relationship is durable over tifhe.
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Psychological disorders, including anxiety and depresaibect more than 30% of
patients with IBD® Most studies in IBD have assessed anxiety and depression elfing s
report measures, which provide only an indication of thesdittmms. This should not be
confused with a formal diagnosis of generalised anxietyrdés or major depressive
disorder. A diagnosis of generalised anxiety disorder regjpimesence of excessive anxiety
and worry about a variety of topics, events, or activippessent for at least the last 6 months,
which is challenging to control, and associated with at least thite&r common symptoms of
anxiety, such as irritability or poor concentratidMajor depressive disorder requires that an
individual experience a persistent low mood or loss ofastdor at least 2 weeks, with at
least five other common symptoms associated with depression as hopelessness, poor
sleep, and decreased appetit@f relevance to patients with IBD is that it can alsaifest
with physical symptoms, such as chronic pain.

Although the aetiology of IBD is incompletely understoselveral contributory
factors may influence disease activity including smokpuapr diet, lack of physical exercise,
host genetic factors, and a pro-inflammatory intestinatobiome. More recently, the
relationship between psychological swrbidity and inflammatory activity has garnered
considerable interest. The pathophysiological mechanisihsrpinning these relationships
remain speculative, but disordered brain-gut axis actiaitjcccontribute. For instance,
observational studies suggest that antecedent psychdlogiozorbidity may be associated
with adverse outcomes in IBD during longitudinal folloyy%1° and also that inflammatory
activity is associated with the de novo development of psyglual disorderg®?? In
addition, a recent study suggests that these relationslaipe bi-directionat® These bi-
directional brain-gut pathways have been described previougBoiple with functional Gl
disorderg*2>and centrally acting treatments in functional GI digss can improve

symptoms and quality of lifé2° Whether targeting these potential mechanisms will improve
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both psychological wellbeing and disease outcomes in IB&sscertain. To date, clinical
trials of therapies targeting psychological disorded8D have shown limited benefi;!
but the number of studies examining this issue is smalllimitetions in their design
impacts the findings.

This review discusses the complex relationship between sympporting,
inflammatory activity, and psychological wellbeing inDBhighlighting the possible role of
the brain-gut axis in these relationships, and summarisingrt evidence for the
management of brain-gut axis dysfunction in IBD. Although is a widely accepted
paradigm in functional Gl disorders it is, perhaps, ledsneeognised in IBD. Emphasising
limitations in current understanding of the role of phamiagical and psychological
therapies directed at brain-gut dysfunction in IBD melp o inform the design of

randomised controlled trials (RCTs) of these treatmiartise future.

SEARCH STRATEGY AND SELECTION CRITERIA

We searched and reviewed MEDLINE, EMBASE, and EMBASE Qlassing the
terms “inflammatory bowel diseasg“irritable bowel syndromnig “pathophysiology”,
“psychological wellbeingy “anxiety”, “depression”, and “brain-gut axis” in order to identify
relevant publications describing the pathophysiology of Bgf#&-symptoms, and the
relationship between psychological wellbeing and diseaseatgcin adults with IBD until
December 2018. We included only publications in English, andteél@ublications suitable
for this review based upon the novelty and impact that thesedata appear to have for
contemporary and emerging concepts of pathophysioldgyalso searched clinicaltrials.gov
for ongoing or recently completed RCTs in this figliuit of 3000 publications that were
identified initially, we selected publications whose findings wereyunview, of the greatest

importance.
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SYMPTOM-REPORTING IN THE ABSENCE OF INFLAMMATION: THE IBD-IBS
INTERFACE

Given that the correlation between symptom-reportingadojeictively confirmed
mucosal inflammation in IBD is podf factors other than inflammatory activity are likely to
contribute to the generation of GI symptoms in IBD. Thesence of symptoms in the
absence of inflammation has often been attributed to cteexilBS When faced with
patients who report these symptoms, the clinician eneoaisignificant difficulty in disease
assessment and management, particularly if clinicaswezimaking is made on the basis of
patient-reported symptoms in isolatibEscalation of therapy in this situation is appealing
particularly as a treab-target approach, using presence of patient-reported oes;@uch
as rectal bleeding and diarrhoea, is recommended by expeidrn®? However, use of
immunomodulator therapies or biological agents can lmmdésd with infective and
neoplastic complication8;**increased healthcare costs, and may not be effdnttiés
patient group™>3” Improved understanding of the prevalence, aetiology,rapddt of IBS-
type symptom-reporting in IBD may help to develop an evidense bor targeted

interventions in these patients, which are much needed.

Prevalence of 1BS-type Symptom-reportingin IBD

In a previous systematic review and meta-analysis of 13aigmal studies, oni-
three patients with UC, and almost 50% of patients with €idnted symptoms compatible
with IBS.? The oddf reporting IBS-type symptoms in patients with IBD felt it
clinical remission was more than four-fold that ofltigacontrols However, the majority of
these studies did not use an objective measure of irtkestilammation to confirm quiescent
disease, such as faecal calprotectin (FC). This is litkehave resulted in an over-estimate of

the prevalence of these types of symptoffsee subsequent studies tha@disC to exclude
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active disease prior to labelling patients as reportingtp8-symptoms, defined using the
Rome Il in one study and the Rome IlI criteria in twadges, demonstrated generally lower

rates of symptom-reporting, between 11% and $%%.

Proposed Aetiology of IBS-type Symptomsin IBD

The prevalence of sympt@meeting criteria for IBS is 11% in the general
population®® but appears to be almost three times higher in patigtitdBD in some
studies. Although the aetiology of both IBD and IBS is utaoey pathophysiological
mechanisms responsible for the development of thesdit@ns may be similaMucosal
inflammation is pathognomonic of IBD. However, subclinicalcaosal inflammation and
increased mucosal barrier permeability may play a ralleerdevelopment of IBS. Studies
have demonstrated increased levels of circulating ptaammhatory cytokines in both the
peripheral blood and intestinal mucosa of patients wigBvhen compared with controls.
The role of subclinical mucosal inflammation in the deveiept of IBS-type symptoms in
IBD is conflicting.In one prospective case-control stdfipro-inflammatory cell infiltrates
enhanced tumour necrosis factor (TNFxpression, and increased paracellular permeability
were observed in patients with IBD who reported IBS-typemoms However, other
observational studies suggest that the inflammatory burdeasured using FC, is no greater
among patients with IBS-type symptoms than in asymptarpatients with quiescent
IBD.2"8 Furthermore, presence of IBS-type symptoms does noaafiphave any adverse
impact on longitudinal disease activityhich one might expect if occult, untreated
inflammation was the underlying cauSe.

In IBS, bacterial lipopolysaccharide-mediated enteric imenactivation, consequent
visceral hypersensitivity, and afferent sensory nerveustition is thought to result in

activation of the brain-gut axf8.This mechanism may also be relevant in IBD; reduced
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bacterial diversity and a pro-inflammatory bacterial wixdome are associated with disease
activity.** However, the only study to examine the microbiome in petiaith IBD reporting
IBS-type symptoms fa@ld to identify any significant difference in the abundaaote

individual bacterial taxa, or in overall bacterial elisity, between those who repadiBS-

type symptoms and those who did ffbBRespite this, involvement of the brain-gut axis may
still play a substantial role in the development of¢h@anptoms, as has been described in
IBS.242° Psychological disorders, including anxiety and depresai@nassociated with IBS-
type symptom-reporting?® and this relationship appears durable over fiffibe presence of
psychological disorders in patients with IBD could therefbe a risk factor for the
development of IBS-type symptoms, and these relationshigist be mediated via brain-gut

axis dysfunction.

PSYCHOLOGICAL DISORDERS AND THE BRAIN-GUT AXISIN IBD

The brain-gut axis is a term used to describe the compliesaction between
neuroendocrine pathways, the central, peripheral, and antonervous systems, and the Gl
tract (Figure 1). These inteonnected pathways are thought to be instrumental in the
pathophysiology of functional Gl disorders, where presenbeain-gut interactions are
demonstrated by the generation of new GI symptoms in pedblgre-existing
psychological disorders, whilst presence of gut-brainacténs are supported by the de
novo development of anxiety or depression in people wieadyrreport GI symptoms.
Simultaneous braite-gut and gute-brain activity highlights the role of bi-directionalain-
gut axis interactions in IB&,2°and other chronic Gl disorders.

A detailed description of the complex mechanisms thatrpimdéhe brain-gut axis is
beyond the scope of this review. In brief, psychologiisdrders may influenc@l function
via the generation of a stress response, which reswdtgivation of the hypothalamus-

pituitary-adrenal axis (HPA). The impact of HPAA activity includes direct effects of
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adrenocorticotropic hormones on the Gl tract, such asasedeintestinal permeability,
which has been observed in murine models of stfemsg increased secretion of
glucocorticosteroids. Increased sympathetic autonomiatgabbserved in stressed
individuals is associated with enhanced secretion of caletimes including epinephrine
and norepinephrine from the adrenal medulla. The combmafiincreased catecholamine
secretion and increased sympathetic outflow may have gesvinfatory effects on the Gl
tract, via stimulation of mast cells and macrophages, wilammatory cytokines mediating
these effecté’8

The increase in intestinal permeability associated thighstress response may also
allow the gut microbiota to interact with the nervous systidie so-called microbiota-brain-
gut axis. In mouse models of colitis changes in psycholbgielbeing and behaviour appear
to be related to gut microbial composition, and can be atteshisgtprobiotic$®*° These
effects are vagally-mediated, and the vagus nerve is thtubhte a direct anti-
inflammatory role, via cholinergic inhibition of pro-inftamatory cytokines? but these
parasympathetic reflexes are diminished during the sespsmse. Consequently, low vagal
tone, which can be monitored via heart rate variabilitg, been associated with higher levels
of TNFa and salivary cortisof? and a pilot study suggested that vagal nerve stimulation
induced clinical and endoscopic remission in some patitiidBD.>3 Whether monitoring
vagal tone as a means of predicting relapse of disetisityais feasible is unclear.

In addition to the involvement of neuroendocrine pathwaysch may be enhanced
by stressful stimuli, afferent sensory nerve fibresiavolved in the propagation of painful
stimuli in a gutto-brain direction. The aetiology of visceral hypersgrisy in IBD is
uncertain, and visceral hypersensitivity is not always dyorible between individual study
populations}**® but may involve abnormal enteric immune system actisati response to

exposure to luminal bacterial lipopolysaccharide, arising skagrio increased Gl
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permeability. In terms of response to visceral pain, pemegithought to involve the
spinothalamic, spinoreticular, and spinomesenceptralits®’ The convergence of each of
these pathways may involve the limbic system, with eviddrmm animal models providing
a feasible link between visceral hypersensitivity of theér&it and emotional distress and

psychological disorders,

Epidemiology of Psychological Disordersin IBD

Psychologicato-morbidity, including anxiety and depression, is common tiepts
with IBD, with observational studies reporting a premateof up to 35%° A previous
systematic review and meta-analysis reported that thesenoderate evidence that these
rates were higher than among healthy controls, anddted were higher among those with
active, compared with inactive, disea8®isk factors for the development of psychological
disorders in IBD include disease activity, an aggressiveqigie®, and female s&>°
Distinct from any potential direct negative impactdisease activity, it is proposed that the
presence of psychological disease may have other deleteonsequences. These include
lower adherence to medical therafygnd increased frequency of investigation requesting
and clinic attendance. In one small study of patients MBithwith co-existent psychological
disorders who were administered an antidepressant, nurhiedapses of disease activity,
need for glucocorticosteroids, and number of investigatiequested were all significantly
reduced in the 12 months after commencement of the arggkgmt, compared with the 12

months prior to commencemefit.

The Impact of Psychological Wellbeing on Disease Activity in IBD
In a previous systematic review and meta-analysis ofaditsenal studies examining

the impact of psychological co-morbidity on diseagtcomes in IBD, Alexakis et al.
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reported that depression was not associated with flarsedsk activity during longitudinal
follow-up.52 However, only four studies were included in the formal raetalysis. The
authors identified seven other studies, five of which did destnate a significant association
between antecedent psychological disorders and subsetiseade activity. In addition to
these, a large registry-based observational study, cloted in tls systematic review, has
also suggested that psychological co-morbidity may impagtively on disease course
during longitudinal follow-ug?8 Finally, other investigators have demonstrated heightened
response to psychological stressors in patients with*f&d that stressful life events may
precede flares of disease activity>

This relationship between psychological wellbeing and disaetsety, independent
of the reporting of IBS-type symptoms, suggests that braimegstdysfunction may also be
implicated in the propagation of disease activity in IBl2dmated by aberrant brain-gut
interactions. However, a major limiting factor in the@mnation of the temporal relationship
between psychological disorders and longitudinal disaei$@ty in many studies conducted
to date is the lack of objective quantification of subsetjilammatory activity. Most
investigators have examined the impact of pre-existing ps&ygical co-morbidity, including
depression, anxiety, perceived stress, or a stressfelifiet on the natural history of IBD
using clinical disease activity indisenly. There have been three studies using a combination
of clinical disease activity indices and endoscopiesssent that examined the longitudinal
relationship between stress and depression in less thgra@@fts with UC in totaf31>1’
but follow-up in two of these studies was only 1 y&df The lack of large observational
studies assessing the impact of psychological disoraettseonatural history of IBD that
utilise objective measures of inflammatory activity to aonfdisease activity highlights the

deficiencies in our understanding of the temporal ralatipp between the two
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The lmpact of Disease Activity on Psychological Wellbeing in IBD

Three longitudinal studies have sought to investigate gut-braractions in IBCF®
22 Of these, two described a detrimental impact of aclisease at baseline on subsequent
psychological wellbeing, with an increased incidence of neseanxiety and depression
during longitudinal follow-up ranging from 6 months to 8 yedrs but the third reported no
impact of disease activity on subsequent psychologicabeiatj?? Together, these data
provide some evidence for the existence oftgtlirain interactions in IBD. However,
inherent limitations in the design include the fact that two of the studies based the
assessment of baseline disease activity on clinicasures only!??and the third used a
retrospective case note review to determine the presémftammatory activity, and its
impact on longitudinal outcomé&8 Although brain-gut interactions may explain disease
activity having implications for future psychological wellbeinbestexplanations, which
have been less well-studied, include catastrophising, hglandée concerning Gl
symptoms, symptom-specific anxiety, and abnormal regulafiemotions’?%4In addition,
perceived stigma, social isolation, and the necessityake substantial lifestyle changes

when IBD is active may also contribufe®

Psychological Wellbeing and Disease Activity in IBD: A Bi-directional Relationship?
Experimental mouse models of colitis support the existefaebi-directional
relationship between psychological wellbeing and Gl inflamméti§hinducing Gl
inflammation is associated with the onset of behaviairanges, and the presence of
depression can reactivate colonic inflammaf®which may be reversed by the use of
antidepressanf8.In humans with IBD, psychological stress is assediatith increase serum
and mucosal inflammatory cytokine expressidand it has been reported that the use of

biological agents may be associated with improved depressores? In addition, as some
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patients with depression exhibit elevated levels of priasiminatory cytokines, there is the
potential for patients with IBD to enter into a viciousleyavhere active disease induces a
psychological disorder, whose inflammatory component propagtgease activitdf.

Only two prospective observational studies have sought toiesdrrdirectional
brain-gut interactions in IBB*"3In the first of these, Sexton et al. conducted a todgial
6-month follow-up study of 369 patients with IBBFollowing multivariate regression, their
results supported the existence of a bi-directionalioglstiip between clinical disease
activity, but not inflammation, and perceived stress in @& similar study of 405 patients
with IBD, conducted over a minimum follow-up period of 2 ngedhe hazard ratio for both
flare of disease activity and escalation of medisatapy in patients with anxiety and
guiescent disease at baseline, confirmed by FC, was haréwice that of patients with
quiescent disease who did not report symptoms of an¥iémythe same study, the presence
of symptomatic disease at baseline was associated witr@than five-fold increase in the

risk of developing anxiety de novo

TREATMENT OF IBSTYPE SYMPTOMSAND PSYCHOLOGICAL CO-

MORBIDITY IN IBD

In patients with IBD, mucosal inflammation, psychologimamorbidity, and the
presence of IBS-type symptoms are all associated withquadity of life® The presence of
anxiety or depression may adversely impact on the ndtistaly of IBD, which in turn may
worsen psychological wellbeirfd,and result in further impairment of quality of life.
Subclinical mucosal inflammation, an abnormal microbiomd,disordered brain-gut axis
activity may be implicated in the development of IBS-tggmptoms and psychological co-
morbidity in IBD. Thus, the use of immunomodulators, prob&tiaecal microbiota

transplantation (FMT), antidepressants, and psycholotipeeapies would all seem logical
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approaches to managing this clinical scenario. A sumofaihe evidence base for these
interventions is provided in Table 1. Ongoing RCTs in tleklfthat have yet to report are

summarised in Table 2.

Conventional Pharmacological Therapies

Numerous RCTSs investigating the effect of pharmacologiisabpies, including
glucocorticosteroids, 5-aminosalicylic acids, immunduolators, and biological therapies,
have been conducted in IBD. However, end-points in thieskes have focused exclusively
on their effect on disease activity, largely using clindiaéase activity indices until
relatively recently. Although none of these trials regsorted the efficacy of such treatments
on the management of IBS-type symptoms specifically, R8s of biological therapy
have commented on the lack of efficacy of theserreats in symptomatic patients with IBD
who did not have objective evidence of inflammatory actiatich as an elevated C-reactive
protein (CRP), at randomisatidh®’ These findings suggest that conventional
pharmacological therapies are not effective in theaagament of symptomatic patients in
whom the inflammatory burden is limited and presumably, byapgtation, patients with
IBD who report IBS-type symptoms. A RCT of infliximab fiseatment-resistant depression
did not demonstrate any beneficial effect overall,altfh those with a high CRP at baseline
appeared to have a larger improvement in depression géores.

The proposed pathophysiological mechanisms by which psydbal@g-morbidity
and inflammatory activity may be inter-related are disedsabove. Psychological disorders
are associated with increased circulating pro-inflammatgiokines and CRP supporting
the observation that treatment with immunosuppressantsmpueart beneficial effects on
psychological wellbeing, independent of their effects olamimatory activity. In IBD,

observational studies of patients with CD and UC newlyivoenced on either arfiNFa
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therapy or vedolizumab have demonstrated improved depressioes following
treatment’!:’® However, neither of these studies accounted for trenpat confounding

effect of glucocorticosteroid tapering on psychologicdllveéng in their analyses.

Manipulation of the Intestinal Microbiome

Probiotics may be effective for the treatment of jgegat Gl symptoms and
depression in IBS""8 A recent meta-analysis of RCTs has also examinedeffeits in
IBD."® Their efficacy, in terms of induction of remissiohaative disease, or prevention of
relapse of quiescent disease, was limited, and none tifalsesought to determine the effect
of probiotics on either psychological wellbeing or IBSeaygymptoms. In non-IBD
populations, the effect of probiotics on psychological besiig has been studied in a recent
meta-analysis of 10 RCP8.The authors concluded that there was a lack of evidence to
support the use of probiotics for depressive symptoms, andhéhatciusion of studies of
depressed and non-depressed populations in the same analysels aa the use of varying
strains and treatment regimens, limited the ability to drakd onclusions.

FMT remains an experimental intervention in IBD, althb a meta-analysis of RCTs
suggests that it may be an effective treatment inett®3! However, its use as a treatment
for IBS-type symptoms in patients with IBD has not been evaluéitean observational
study of FMT in patients with IBS, active treatment wssogiated with an improvement in
depression scores, whictagassociatd with an increase in faecal microbial diversifyA
recentRCT of FMT, versus a placebo of the patient’s own faeces, in IBS demonstrated
significant improvement in symptoms in patients treatet W T at 3 month, suggesting
that further RCTs may be worthwhile, although this was ndaisiesl at 12 montHs.,

A diet low in fermentable oligosaccharides, disaccharid@nosaccharides, and

polyols (FODMAPS) is recommended as a first-line treatrf@r IBS8 FODMAPS are
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osmotically active fermentable carbohydrates, the irgestf which results in increased
luminal water and gas volunieJeading to the perception of pain, but only in selected
patients with visceral hypersensitivity The low FODMAP diet is also associated with
alterations in bacterial diversity, specifically the attamce of Bifidobacteri&’ In an open-
label trial of 89 patients with IBD, who also fulfilled th@Re Il criteria for IBS,
participants were randomised to a low FODMAP or normal&i&he investigators reported
higher rates of improvement in IBS-type symptoms and quaiitije in patients receiving
the low FODMAP diet, when compared with those eatingrenabdiet. In a double-blind
cross-over, re-challenge RCT, 32 patients with IBD wditictional symptoms, who had
previously responded to a low FODMAP diet, were randomisedéoias of 3-day
FODMAP challenges, during which time symptom severity and staput were assesséd.
Pain, bloating, flatulence, and faecal urgency scores aliesgnificantly higher on day 3 of
the FODMAP challenge, compared with day 3 of a control ehg# with glucoseAn RCT
of a low FODMAP diet versus sham dietary advice in 52 pitieith quiescent IBD who
reported functional bowel symptoms, which has been publigoahily in abstract form,
demonstrated significantly higher rates of adequate rdlgfraptoms with a low FODMAP
diet. ®® Although these RCTs, and other observational studigssiigating the relationship
between FODMAPs and IBS-type symptom-reporting in patieitts{®D highlight a
potential therapeutic role for the low FODMAP diet, ldek of large-scale RCTs limits the

validity of these finding#n clinical practice.

Antidepressants
Antidepressants, when used at low dose to regulate brairctiuitya have more
recently been referred to by experts in the field as neadafators?® The proposed

mechanisms by which they may impart beneficial effect8D are two-fold. These include
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the induction of vagus nerve-mediated anti-inflammaedfgcts®® but also a potentib

direct effect on pro-inflammatory cytokines. This mag@wia action on the nuclear factor-
«B and nitric oxide pathways, which are both implicated inaitgology of IBD?! In a large
registry-based study, including almost six million primaayecpatients, with follow-up
conducted over a median period of 6.7 years, the presédepression was associated with
an increase in incident diagnoses of both CD anddJ®e authors alsnoted that the risk of
developing IBD was attenuated by the use of antidepressaitatied, suggesting that
targeting psychological disorders may have a benefiodct on the disease course in
patients with an established diagnosis of IBD. In amotibservational study of patients with
guiescent IBD and pre-existing anxiety, there was a trendrtisveareduction in the need for
escalation of medical therapy in those prescribeiepressants, particularly selective
serotonin re-uptake inhibitoP8.

A previous systematic review and meta-analysis that sssbib® impact of
antidepressants in IBD reported a beneficial effechtiflapressants on disease activity in 12
of 15 studies, and an improvement in depression and anxiggsseas observed in eight of
nine studies reporting these outcorfieslowever, the majority were retrospective and
observational in design. There was one RCT of dulogétientified, recruiting 44 patients,
in which depression, anxiety, and symptom scores were sigmily lower, and quality of
life scores significantly higher, in those receiving dekine compared with placeba.pilot
RCT of fluoxetine in 26 patients with CD has also beemlaoted® but this did not
demonstrate any benefit in terms of maintenance oaséseemission, or psychological
wellbeing, although the trial was underpowered to detect arerelifte in either of these
outcomes.

Only one study has reported the efficacy of tricyclicdamressants in patients with

IBD, who reporéd ongoing symptoms in the absence of objectively quantifidanmhatory
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activity.°® Although patients in this retrospective uncontrolled stwdge not screened
formally using validated questionnaires to confirm whether otheyt met symptom-based
criteria for IBS, there was at least a moderate impm@ant in symptoms in 60% of patients,
with a greater response in patients with UC, compared@®iithThe degree of symptom
response in patients with IBD was similar to that obsenvedcontrol group of patients with

IBS who were also commenced on tricyclic antidepressants.

Psychological Therapies

In addition to antidepressants, psychological therapiekiding cognitive
behavioural therapy (CBT) and gut-directed hypnotherapyofdsenefit in some patients
with IBS,?° and are recommended by national management guid&ti@edy one RCT has
sought to examine the effect of psychological therapy spaityfin patients with IBD
reporting IBS-type symptont$.The authors reported that multi-convergent therapy was
associated with an improvement in quality of life, whempared with a waiting list control.
Despite this, the sample size of only 27 patients meansiéfinitive evidence to support the
efficacy of psychological therapies in this patiertugy is lacking.

A recent meta-analysis of 14 RCTs of psychologicakhies which recruied 1196
patients with IBD, examined theeffect on disease activity, anxiety, depression, perdeive
stress, and quality of lif€f. Therapies assessed in individual trials inel@BT,
psychodynamic therapy, stress reduction, and hypnotheBapyall, in patients deemed to
have quiescent disease at baseline, there was acfyistignificant improvement in
depression scores, and a significant improvement in yudllife scores, in those receiving
psychological therapy over placedhen individual psychological therapies were assessed
CBT led to a significant improvement in quality of lifeoses. Overall, psychological

therapies did not appear to have any beneficial effectssease activity. However, the
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inclusion of patients with IBD without psychological diders in the trial populations may
have resulted in an underestimate of the effect ckti@erventions. Although there is
evidence to suggest that stressful live events may preeeds @f disease activity, there has
been only one trial of a behavioural intervention to insprooping skills’® and this did not

assess the effect of this approach on disease adtixibally.

Other Pharmacological Therapies

Diarrhoea is likely to be the predominant symptom pattesocated with the
reporting of IBS-type symptoms in IBD. Despite this, the afsanti-diarrhoeal agents
including loperamide, diphenoxylate, and codeine is cautionedsagparticularly in those
with active diseas®. No study has described the effect or safety of any oé tineslications
in patients who report IBS-type symptoms. A RCT of tHe/8roxytryptamine-3 receptor
antagonist ondansetron, conducted in patients with diareeibminant IBS, demonstrated
improvements in urgency, stool frequency, and stool form, whewpared with placeb®
However, its efficacy in patients with IBD reporting IBS-tygenptoms has not been

studied

PERSPECTIVES

The diagnosis and management of IBD has evolved signiljca recent decades.
Observational studies assessing disease outcomes in IBOdmmoastrated a decline in the
incidence of surgery, presumably secondary to the developrheatel therapeutic agents
during this timet® Although the advent of FC, and other non-invasive marketlisefise
activity, has allowed physicians to define disease actmdye objectively, experts now
advocate a tredb-target strategy, where escalation of therapy is coresidarpatients on the

basis of ongoing symptoni$The fact that as many as oimethree patients with no evidence
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of mucosal inflammation still report Gl symptoms highligiattcurrent available treatments
remain suboptimal in a substantial subgroup of patientpitegsis, the focus of
contemporary medical intervention is centred almoslusxely on the treatment of
inflammatory activity

Deconstructing the complex relationships between sympéporting, inflammatory
activity, psychological co-morbidity, and co-existenSHB/pe symptoms in IBD highlights
that current treatment algorithms, which fail to addressynod these problems specifically
are suboptimal. Previous proposals for a biopsychosmodel for the management of IBD
have not resulted in a change in current best praCiéerecent white paper from the
American Gastroenterological Association highlightingithportance of the psychosocial
needs of patients with IBEP3 together with improved understanding of the role of tlaénbr
gut axis in IBD underline how important it is to develop indivitkea, integrated
management strategies, which simultaneously address batiindtory activity and
psychological wellbeing, for a subgroup of patients (Figure 2).

Although interventions including psychological therapiescisally CBT, a low
FODMAP diet, and antidepressants show some promiséddraatment of psychological
disorders and IBS-type symptoms in IBD, data supporting tiseiras adjunctive measures
for the treatment of active disease, or maintenahdésease remission are lacking. RCTs of
these treatments have relied upon patient-reported eymss the sole determinant of
disease activity at randomisation and follow-up, makmegrpretation of their findings
unreliable. Moreover, the inclusion of patients without psimdical disorders or IBS-type
symptoms in these trials is likely to have resultedhimiader-reporting of their efficacy

Evidence suggests that psychological stressors, anttéss sesponse, may play a
role in disease activity via the brain-gut axis, but thewrelack of research specifically

addressing the impact of anxiety and/or depression on inflanmm&tber features of
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reduced psychological wellbeing, such as anhedonia and logsresinin usual activities, or
even perceived stress itself, may affect adherencedioteat and engagement with hospital
appointment$%41%thus impacting on the disease course. In additios likély that the
prevalence of generalised anxiety disorder and major depralisorder in patients with IBD
is lower than the prevalence of self-reported depressiyaiaxiety symptoms in the studies
summarised in this article.

Nevertheless, the possibility that brain-gut axis dysfananfluences both
psychological wellbeing and the natural history of IBD, Wi-directional manner, highlights
the importance of this potential pathophysiological meamanvhen considering novel
interventions in IBD. There remains scope for furtheddekigned RCTs of treatments
targeting the brain-gut axis, particularly in more cdhgfelected groups of patients. These
could include those at risk of developing psychological de, those with pre-existing
anxiety or depression, as a means of preventing relagiseafse activity, or those who
report co-existent IBS-type symptoms in the absence ainmmfiation, in order to reduce
symptom burden and improve quality of life. Currently, evidebcehe routine use of
psychological therapies, antidepressants, and treatnaegésing the intestinal microbiome
in all these groups of patients is limited. Despite thga implicating the influence of the
brain-gut axis on disease course are accumulating, eatinients successlylttargeting this
mechanism have the potential to improve both psychologietibeing and quality of life in

some patients with IBD, as well &sassist in altering the natural history of these dissrde
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Pand 1. The RomelV Criteriafor Irritable Bowel Syndrome.

> 6 month history of recurrent abdominal pain occurring, on
average, at least 1 day per week in the last 3 morgbaciated
with 2 or more of:

1. Relieved or aggravated by defecation;

2. A change in frequency of stool;

3. A change in form (appearance) of stool.
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Table 1. Evidence Base for the Treatment of |BS-type symptoms and Psychological Disordersin Patientswith IBD.

Type of study Specific therapy identified as Tested in patientsreporting Tested in patientswith
effective IBS-type symptoms psychological disorders
Biological ther apies RCTs% Anti-TNFa, Indirectly No
(lack of response in
symptomatic patients with low
inflammatory burderff3’
Probiotics Meta-analysis of RCT$ VSL#3 in UC only No No
Faecal microbial transfer Meta analysis of RCPS Not applicable No No
Low FODMAP diet RCTS8# Low FODMAP diet Yes No
(improved quality of life and
IBS symptom severit§89)
Antidepressants Meta-analysis of case-series a| Selective serotonin re-uptake Possibly No

RCTs!

inhibitors, serotonin and
norepinephrine re-uptake
inhibitors, and tricyclic

antidepressants

(patients with ongoing
symptoms despitéadequate

therapy for UCY)
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Psychological therapies

Meta-analysis of RCTP$

CBT

Yes
(improved quality of life in sub-

group analysis in one REY)

Yes
(no effect over waiting list

controlin one RC¥7)
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Table 2: Ongoing Clinical Trialsof Interventionsin Patientswith IBD Reporting IBS-type Symptoms, or With Co-existent
Psychological Disorders.
Intervention (NCT number) Study population Tested in patientsreporting Tested in patientswith Outcomesto be assessed

| BS-type symptoms psychological disorders
Low FODMAP diet Patients with UC in remission Yes No IBS symptom severity
(NCT 02469220) fulfilling Rome 1V criteria for Generic quality of life
IBS Pain scores
Low FODMAP diet Patients with UC in remission Potentially No Gastrointestinal symptoms
Ondansetron with persistent diarrhoea Disease-specific quality of life
Amitriptyline Disease activity
L operamide 1% Anxiety and depression score
Internet-based CBT Paients with IBD with high No Yes Perceived stress
(NCT03852745) anxiety, depression, or Anxiety and depression score
perceived stress scores
Mindfulness-based cognitive Patients with IBD in remission No No Fatigue scores

ther apy
(NCT03162575)

with elevated fatigue scores

Anxiety and depression score

Disease-specific quality of life
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Internet-based CBT

(NCT03327038)

Patients with IBD with high

anxiety or depression scores

No

Yes

Anxiety and depression score
Disease activity

Disease-specific quality of life
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Figure 1: Proposed Neuroendocrine Pathways I nvolved in the Brain-Gut Axis.

Figure 2: Biopsychosocial M odel for Inflammatory Bowel Disease.



