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ABSTRACT

Introduction: Irritable bowel syndrome (IBS) is a chronic common gastrointestinal disorder.
It contributes to the burden of patients and society due to direct medical costs, lost
productivity and also affects the quality of life. The etiology of irritable bowel syndrome is
not fully understood which makes it difficult to treat patients more effectively.

The aim of the study: The purpose of this systemic review was to collect and analyse current
data of risk factors, pathogenesis and treatment options of irritable bowel syndrome.
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Material and method: Standard criteria were used to review the literature data. The search of
articles in the PubMed and Google Scholar database was carried out using the following
keywords: irritable bowel syndrome, gut microbiota, treatment

Description of the state of knowledge: Altered gastrointestinal motility, visceral
hypersensitivity, post infectious reactivity, brain-gut interactions, alteration in fecal
microflora, bacterial overgrowth, food sensitivity, carbohydrate malabsorption, and intestinal
inflammation are considered to contribute to the onset of IBS. The biopsychosocial model of
illness and disease aims to help understand better the bi-directional relationship between mind
and body. Patients suffering from IBS use pharmaceutical treatment but also complementary
and alternative medicine. Probiotic and fecal microbiota transplantation are gut microbiota
oriented treatment options.

Summary: The pathophysiology of IBS is not clear . Alterations in bidirectional brain-gut
microbiota interactions are believed to be involved in the pathogenesis of well-known brain-
gut disorders such as IBS. Human microbiome research continues to expand, although it still
requires more study.

Key words: irritable bowel syndrome, gut microbiota, treatment

1. Introduction

Irritable bowel syndrome (IBS) is a chronic common gastrointestinal disorder. Abdominal
discomfort/pain is the main symptom and is associated with altered bowel habits and
abdominal bloating/distension [1]. IBS affects around 5%-20% of individuals worldwide [2].
The prevalence varies according to country and criteria used to define IBS [3].Irritable bowel
syndrome is responsible of reduced quality of life, also patients suffering from IBS may more
often be unable to work [4]. Four subtypes of IBS can be distinguished: diarrhea-predominant
IBS (IBS-D), constipation-predominant IBS (IBS-C), mixed-diarrhea-and-constipation IBS
(IBS-M) and unclassified IBS [1]. Trying to understand the pathogenesis of irritable bowel
syndrome many targets are considered such as altered gastrointestinal motility, visceral
hypersensitivity, post infectious reactivity, brain-gut interactions, alteration in fecal
microflora, bacterial overgrowth, food sensitivity, carbohydrate malabsorption, and intestinal
inflammation [5]. However, other somatic comorbidities such as pain syndromes, overactive
bladder and migraine often coexist with IBS as long as psychiatric conditions (like depression
and anxiety) and visceral sensitivity [6]. Irritable bowel syndrome was described to 150 years
ago and yet still remains a clinical challenge [3].

2. Epidemiology and risk factors
Prevalence estimates for irritable bowel syndrome vary greatly internationally, both within

and between countries [7]. Although IBS is not associated with increased mortality rates, it
still contributes to the burden of patients and society due to direct medical costs, lost
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productivity, and reduced health-related quality of life [8]. Irritable bowel syndrome has an
insidious onset, partially due to the symptoms that are commonly experienced within the
population, This can lead to discrepancy between incidence of the first occurrence of
symptoms and the first diagnosis of IBS [7]. IBS is considered a functional disorder. Those of
functional disorders that do not have a specific biomarkers tend to be underdiagnosed in the
primary care setting [9]. IBS has a pooled global prevalence of 11.2%. Most European
countries, the United States and China report the prevalence rate of 5-10%. However, date
from most African and many Asian countries are unavailable which may be due to the
inability to differentiate between infectious diarrhoea and IBS in tropical countries [6].
However, female predominance in IBS was not observed in newly developed Asian
economies. It has been proposed that factors like westernization of the diet and increased
psychosocial stress due to the evolution of Asian economies may contribute to the rise to a
more uniform worldwide prevalence of IBS [10].

Traditionally, irritable bowel syndrome was known as a condition of visceral
hypersensitivity manifested as abdominal discomfort or pain and gastrointestinal motor
disturbances which manifested as diarrhea or constipation. It has been suggested that mixed or
alternating IBS may be secondary to psychological disturbances [11]. The biopsychosocial
model of illness and disease aims to help understand better the bi-directional relationship
between mind and body. Irritable bowel syndrome results from dysregulation of central and
enteric nervous system interactions. Patients suffering from IBS often mostly complain about
"abdominal" symptoms. However, it is important to recognize stress factor [12].

The study by Bradford et al. (2011) shows the association between early adverse life
events and IBS. Early adverse life events are traumatic experiences during childhood that
include physical, sexual, or emotional abuse but also discordant relationships with primary
caretaker, or the loss of a parent. According to the study, comparing to healthy control group,
many types of early adverse life events are more prevalent in IBS, especially among women.
Moreover, they were linked to a greater prevalence of psychological and somatic symptoms
[13]. Family history is a known risk factor/predictor of irritable bowel syndrome. IBS
aggregates strongly in families [14]. Van Tilburg et al. (2015) examined familial aggregation
of irritable bowel syndrome via parental reinforcement/modeling of symptoms, coping,
psychological distress, and exposure to stress. Results of the study showed that multiple
factors influence the reporting of children’s gastrointestinal and non-gastrointestinal
symptoms. Familial aggregation may be explained by many psychosocial similarities between
the mother and child such as the mother’s modeling of IBS symptoms, shared psychological
distress, and shared family stress [15]. Kalantar et al. (2003) showed that occurring familial
aggregation of IBS supports a genetic or intrafamilial environment component. Although, this
may be also in part due to familial aggregation of somatisation [16]. The study of irritable
bowel syndrome in twins by Bengtson et al. (2006) showed that restricted fetal growth
significantly affected susceptibility to IBS later in life. Birth weight less than 1500 g
influenced age at onset of symptoms. It was also noticed that genetic contribution appeared to
be important for IBS among females [17].

The aetiology of irritable bowel syndrome is still unclear. However, many factors have
been suggested including genetics, visceral hypersensitivity, disordered gastrointestinal
motility, abnormalities of the brain—gut axis, and alterations in the gut microbiome [18].
Additionally, lifestyle factors such as diet [19], alcohol consumption [20] and physical
activity [21] have been linked to IBS.
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3. Symptoms and pathogenesis
Irritable bowel syndrome is present when all three of the following are fulfilled:

e The patient has chronic symptoms, i.e. lasting longer than 3 months (e.g.,
abdominal pain, bloating), that are ascribed by both patient and physician to the
gut and that are usually accompanied by altered bowel habit.

e The symptoms are the reason why the patient has consulted the physician for help
and/or is worried, and are so strong that the patient’s quality of life is significantly
impaired by them.

e [t is a precondition that no changes are present which are characteristic of other
diseases that are likely to be the cause of the symptoms (strong consensus) [22].

Most likely is that many factors contribute to the etiology of IBS. Those factors are
psychosocial stressors, gut flora alterations along with abnormal gastrointestinal motility and
secretion and altered visceral perception [23].

Visceral hypersensitivity and altered intestinal motility are supposed to be the reason
for IBS symptoms of chronic abdominal pain and an altered bowel habit. Visceral
hypersensitivity, or an increased perception of stimuli originating from the viscera is a
hallmark feature of IBS and involve both hyperalgesia, meaning an increased response to a
normally painful stimulus and allodynia which means a painful response to a normally
innocuous stimulus [24]. Many factors are thought to influence visceral hypersensitivity.
These are factors such as acute physical or psychological stress, cognition, or adverse
experience during early life. Moreover, visceral perceptron can be influanced by some
pharmacological manipulations with amitriptyline. Corticotropin-releasing hormone (CRH)
and its receptors may modulate visceral pain hypersensitivity, but also serotonin (5-HT) can
modulate visceral perception [25]. In the study by Ludidi et al. (2014) groups of IBS patients
with visceral hypersensitivity and IBS patients without visceral hypersensitivity were
compared. The result showed that IBS patients with visceral hypersensitivity are significantly
younger and report significantly increased intensity of GI symptoms [26].

The postinfectious irritable bowel syndrome (PI-IBS) is characterized by the sudden
onset of symptoms mentioned in the diagnostic criteria for irritable bowel syndrome that
appear after an episode of acute infectious gastroenteritis with by two or more of the
following symptoms and findings: diarrhea, vomiting, fever and a positive stool culture result
[27]. Pathophysiologic mechanism for PI-BS may be associated with altered motility,
increased intestinal permeability, increased numbers of enterochromaffin cells and persistent
intestinal inflammation, characterized by increased numbers of T-lymphocytes and mast cells,
and increased expression of proinflammatory cytokines. Due to this, it may be possible that an
exposure to pathogenic organisms disrupts intestinal barrier function, alters neuromuscular
function and triggers chronic inflammation which sustain IBS symptoms [28]. PI-IBS is more
prevalent after bacterial than viral infections. Most common bacteria are Campylobacter,
Shigella, E. coli and Salmonella [29]. It has been suggested that the odds of developing IBS
are increased about sixfold after acute gastrointestinal infection and remain significantly
increased for up to 3 years. Moreover, there is an association between increasing risk of
PI-IBS and younger age [30].
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Small intestinal bacterial overgrowth (SIBO) represents the overgrowth of bacterial
species that usually predominate in the large bowel in the proximal small intestine. Due to the
SIBO, fermentation of dietary carbohydrates results In overproduction of gas and to the
generation of symptoms of IBS [31]. The clinical presentation of SIBO can range from mild,
non-specific symptoms (such as abdominal pain, bloating, and flatulence) to less common but
severe manifestations (such as malabsorption, weight loss, and hypoalbuminemia) [32].
Between 4% and 78% of patients with IBS and 1% and 40% of controls have SIBO [33].
SIBO can be diagnosed either by a small bowel aspirate culture showing >103 colony-forming
units (CFU) per mL of aspirate, or a positive hydrogen lactulose or glucose breath test [34].
Apart from causing increased gas production, bacteria in the intestine may produce toxic by-
products after fermentation, which may damage the inner lining of the small intestine and
colon. Moreover, they also play an important role in immune activation. Effects of immune
mediated cytokines such as altered epithelial secretion, exaggerated nociceptive signaling and
abnormal motility may lead to IBS like symptoms [35].

4. Microbiota and the gut-brain axis

There are an estimated 100 trillion bacteria in an adult's body, 80% of which exist in the
gut. This complex community take part in maintaining a dynamic metabolic ecological
balance [36]. The microbiome is largely defined by two bacterial phylotypes Bacteroidetes
and Firmicutes with Proteobacteria, Actinobacteria, Fusobacteria, and Verrucomicrobia
phyla present in relatively low abundance [37]. It is well known that the central nervous
system (CNS) plays a role in modulation of various gut functions, including motility,
secretion, blood flow and gut-associated immune function in response to psychological and
physical stressors [38]. Alterations in bidirectional brain-gut microbiota interactions are
believed to be involved in the pathogenesis of well-known brain-gut disorders such as irritable
bowel syndrome (IBS) and related functional gastrointestinal (GI) disorders [39]. The
integrated actions and communication between the microbiota and the autonomous nervous
system are central players in the perpetuation of IBS symptoms [40]. Genetics and
environmental factors determine the bacterial composition in healthy subjects. However,
genetics explains only 5-10% of the bacterial variability between individuals. Environmental
factors are diet, the frequency of antibiotic treatment, treatment with certain non-antibiotic
drugs, geographical location, surgery, smoking, and depression [41]. In the study by Zhu et al.
(2019) fecal samples were collected from IBS patients and healthy controls and then fecal
metabolites and microbiota were measured. Results showed IBS patients had a significantly
differential metabolite profile as compared to healthy controls. Some clusters of fecal
metabolites or microorganisms were significantly correlated with the severity of IBS
symptoms, such as the frequency of abdominal pain/discomfort and the number of bowel
movements [42]. Central nervous system signals are transmitted to the gut by neuroendocrine
neurotransmitters (serotonin, corticotropin-releasing hormone, cholecystokinin, and
somatostatin) which are produced in the gut by immune and enterochromaffin cells to alter
microbiota behavior [43]. The gut microbiota has provided support to the concept that a
disturbed intestinal ecology could promote development and maintenance of symptoms in
irritable bowel syndrome [44]. Data suggest that there is a relative abundance of
proinflammatory bacterial species including Enterobacteriaceae, with a corresponding
reduction in Lactobacillus and Bifidobacterium [45].

5. Treatment of Irritable Bowel Syndrome
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The older treatment for IBS includes loperamide, antidepressants, such as the tricyclic
antidepressants (TCA), selective serotonin reuptake inhibitors (SSRI), and serotonin
norepinephrine reuptake inhibitors, antispasmodics, bulking agents and osmotic laxatives.
Newer agents are lubiprostone, linaclotide and rifaximin [46]. Patients suffering from IBS
also use complementary and alternative medicine (CAM) alone or in addition to their
prescription medicine [47]. Low-FODMAP is a dietary approach consists of restricting foods
with highly fermentable oligo-, di-, and monosaccharides, and polyols. It is thought to reduce
the absorption of osmotically active short-chain carbohydrates (SCCs) in small intestine [48].
Data shows that FODMAP diet significantly improves general symptoms and quality of life in
patients with irritable bowel syndrome [49]. Peppermint oil (PO) (Mentha Piperita) is a
naturally-occurring carminative herb containing monoterpene compounds that target the
pathophysiology of IBS [50]. For centuries peppermint oil has been used for gastrointestinal
ailments [51]. Its active ingredient is I-menthol. Peppermint oil is known for many
mechanisms of action that makes it an attractive pharmacotherapy for IBS [52]. Peppermint
oil was shown to be a safe and effective therapy for pain and global symptoms in adults with
IBS [50].

Probiotics are live nonpathogenic microorganisms which are used to treat gastrointestinal
and non-gastrointestinal medical conditions. Many of them are part of the normal human gut
flora, where they live in a symbiotic relationship [53]. It is not fully known what is the exact
mechanisms of probiotics in the human body. Suggested actions include inhibition of
pathogenic bacteria overgrowth and prevention of pathogenic invasion of the host,
improvement of gut barrier function and receptor interactions and also production or secretion
of substances such as short chain fatty acids and neurotransmitters [54]. Probiotics alter the
fermentation pattern inside the colon and reducing flatulence due to modifying the intestinal
microbiota. Moreover, probiotics stabilize immune dysregulation in IBS which enhance
cellular integrity to protect the colon [55]. Fecal microbiota transplantation (FMT) due to
modulation of gut microbiota is a potential treatment options for IBS. FMT is a transfer of
gastrointestinal microbiota from a healthy donor into the gastrointestinal tract of a patient
with dysbiosis [56]. However, some data shows no benefits from FMT [56,57] while another
study shows that FMT is an effective treatment and a high-dose transplant and/or repeated
FMT increase the response rate and the intensity of the effects of FMT [58].

6. Conclusions

Irritable bowel syndrome is a chronic disorder that contributes to the burden of patients
and society due to direct medical costs, lost productivity and also affects the quality of life.
The pathogenesis of irritable bowel syndrome is still not fully understood and many factors
are thought to contribute to its onset. Not knowing the exact cause makes it difficult to create
an effective treatment. The gut microbiota and its dysregulation may contribute to the
development and maintenance of symptoms in irritable bowel syndrome. Currently, IBS
patient use pharmaceutical treatment but also complementary and alternative medicine.
Targeting the gut microbiota is a way for new therapeutic option. Probiotics are thought to
have beneficial effect on IBS. However, other gut microbiota oriented treatment which is
FMT still requires more study as the data are not consistent.
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