85199 Auto Edited.docx



Name of Journal: World Journal of Gastroenterology
Manuscript NO: 85199
Manuscript Type: REVIEW

Irritable bowel syndrome: Epidemiology, overlap disorders, pathophysiology and

treatment

Huang KY et al. Irritable bowel syndrome

Kai-Yue Huang, Feng-Yun Wang, Mi Lv, Xiang-Xue Ma, Xu-Dong Tang, Lin Lv

1/18




Abstract

Irritable bowel syndrome (IBS) is a common chronic gastrointestinal disease with a
significant impact on patients” quality of life and a high socioeconomic burden. And the
understanding of IBS has changed since the release of the Rome IV diagnosis in 2016.
With the upcoming Rome V revision, it is necessary to review the results of IBS research
in recent years. In this review of IBS, we can highlight future concerns by reviewing the
results of IBS research on epidemiology, overlap disorders, pathophysiology, and

treatment over the past decade and summarizing the latest research.
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Core Tip: Irritable bowel syndrome (IBS) is a physical and mental illness that is
becoming more prevalent, and its impact on society is expanding. Understanding of IBS
has changed since the release of the Rome IV diagnosis in 2016, and this paper reviews
the literature from the past decade to find that research around the brain-gut axis, diet,
and gut microbiota are at the forefront of IBS. Moreover, as the research on the
physiopathology of IBS has advanced, the treatment model has become more refined,

which has important clinical implications.

TRODUCTION

Irritable bowel syndrome (IBS) is a chronic functional disease, and the changes that it
causes in bowel function and abdominal pain seriously affect the patient's normal life
and work. It mainly affects young and female individuals, and it tends to overlap with

other functional gastrointestinal diseases (FGIDs) and cause a huge burden to life and
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society's economyll2l. Prevalence varies greatly between countries because of
differences in food, culture, and diagnosis. The Rome Foundation Global Study!3!
coverage across the country reported that the overall prevalence of IBS was 3.8% in
Rome IV and 10.1% in Rome III. The Rome IV criteria, based on symptoms that have
undergone a change in dynasty, suggest that the pathogenesis of IBS is associated with
gut-brain interactions, which may be an overlapping pathogenesis between FGIDs.
Based on the results of Rome Ia many studies have been performed, so it is necessary
to summarize their findings. The aim of this study is to summarize IBS from the
perspectives of epidemiology, disease overlap, pathological mechanisms, diagnosis, and

treatment, focusing on disease overlap, pathological mechanisms, and treatment.

REGIONALIZATION SHOULD BE EMPHASIZED IN EPIDEMIOLOGY

The prevalence of IBS varies widely between different countries. In_2017, the Rome
Foundation working group reviewed related work and showed that the prevalence of
IBS varied from 1.1% (France and Iran) to 35.5% (Mexico), and the prevalence in Asia is
also unevent*l. It might be that many previous surveys did not use uniform diagnostic
criteria or the same methodology, with geography, culture, and population being the
reasons for different prevalences, and thus the included studies were heterogeneous.
The goal of determining the global prevalence of IBS is still inaccuratel’l. Therefore, we
discuss the epidemiology of IBS in different continents in recent years.

The Rome Foundation Global Epidemiological Study organized a study using Rome
IV in 33 countries and Our analysis discovered that the prevalence rates in Europe and
the United States were comparable, while those in Asia and Australia were marginally
lowerl”l (Figure 1). Egypt had the highest prevalence rate of internet surveyed
countriesBl. As well as that, representative researches have also been carried out in
various countries in recent years and reported that the prevalence of IBS was 5.2%
(Rome 1V), 5.9% (Rome III), and 6.98% (Rome IV) in Gibraltar, the United Kingdom!”],
Hangzhou, Chinal'?l and Latin Americal'll, respectively. Based on population surgey

data in the United States, Canada, and the United Kingdom, the results revealed the
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Rome III IBS rate was roughly twice as high as the Rome IV ratel!2. Overall, there is a
clear predominance in the prevalence in Africa, and the prevalence based on Rome IV
diagnosis is similar in the United States and Europe. However, prevalence varies
widely between Europe and Asia, especially in Asian countries surveyed by using the
internet and questionnaires. In the past, most studies have shown a higher prevalence
of IBS in women!'3]. Interestingly, IBS is equally common in men and women in Asial'*
16], The highest prevalence was observed in the educated, the wealthy, students and
younger individualsl'7l. It also declined with agell181°]. Through years of research and
analysis, it was determined that estimating a pooled global prevalence of IBS was

unlikely to be feasible, so regionalization should be emphasized in future research.

NEW INSIGHTS INTO THE OVERLAP OF IBS

Rome criteria for IBS based on symptoms were the most recognized, and the overlap of
FGIDs was gradually valued by Roman criteria over time (Figure 2). Now, Rome IV
suggests that the pathologies exist in the gastrointestinal tract on a continuum instead
of as separate disorders, and overlap may be a natural clinical symptom of FGIDs[2l.
Likewise, 54127 adults from 26 countries participated in an internet survey and
discovered that 68.3% had symptom overlap in both gastrointestinal regions and 2.3%
had esophageal, gastroduodenal, bowel, and anorectal overlapl?!l. Overall, by reviewing
the overlap of IBS and other diseases, it was found that there was obvious overlap
between IBS and FGIDs, and anxjety and depression were their common characteristics,
which verified the vital position of the central nervous system and brain-gut axis in the
pathological mechanism of FGIDs. Therefore, the overlapping pattern and pathology of
FGIDs are something that should be studied in depth.

Functional dyspepsia @
12

Functional dyspepsia (FD) and IBS are the most prevalent FGIDs, postprandial fullness,
early satiation, epigastric pain, and epigastric burning are the main symptoms of FD.

The global prevalence of FD varies from 10%-20%[22. Clinical studies have identified
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not only overlap between FD and IBSIZ-%l, but also the most common overlapping
characteristics. In the overlap between FD and IBS-D (diarrhea), abdominal pain,
bloating, and diarrhea are prominent. However, in the overlap between FD and IBS-C
(constipation), abdominal fullness and constipation are prominent.

In a longitudinal follow-up study published in 2022, 807 individuals (Rome IV) were
included, 446 (55.3%) of whom had overlapping IBS and FD, which showed that
patients with overlapping IBS and FD had more severe symptoms and were more likely
to have depression and anxietyl20?]. Furthermore, a prospective study in South Korea
in 2019-2020 reported the same conclusion; moreover, women with overlap of IBS and
FD experienced more severe gastrointestinal and depression symptoms than men.
Interestingly, an Australian study showed no relationship between gender and
overlap/»28]. There seems to be a distinct overlap between IBS, FD, and
gastroesophageal reflux disease (GERD), in which it is easier to merge psychological
morbidity and sleep disturbancel?’l. Although age, gender, and IBS subtype were not
correlated with overlapl?s], the pathogenesis analysis of IBS and FD indicates that
psychological factors are linked to the overlap of IBS and FD. Therefore, the diagnosis
of IBS or FD should be considered in terms of each other, especially when encountering

some anxious, severe symptoms.

GERD

GERD is a condition in which stomach contents reflux and cause uncomfortable
symptomsP%, which present with regurgitation, heartburn, or being asymptomatic.
Then, GERD is divided into three phenotypic presentations: Nonerosive reflux disease,
erosive esophagitis (RE), and Barrett’s esophagus (BE), with prevalence rates of 60%-
70%, 30%, and 6%-8%, respectively3ll. Before Rome IV, a small number of studies had
shown overlap between GERD and FGIDsP2l, and IBS is a risk factor for GERDI3I. But
now, the Rome Foundation considers overlap between FGIDs to be a trend. In patients
with overlapping GERD and IBS, acid reflux and heartburn may present with

abdominal pain or discomfort, and visceral hypersensitivity and gastrointestinal
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motility disorders may be coexisting mechanisms. However, the prevalence of patients
with GERD and IBS (different criteria) varies greatly, and the overlap between IBS and
GERD ranges from 3% to 79% based on the questionnaire and 10% to 74% when
diagnosed by endoscopyl®4l. In 2016, an Italian study with 697 heartburn patients found
that cases of IBS overlapping with GERD/hypersensitive esophagus (HE) and
overlapping functional heartburn (FH) were 147/454 (33%) and 187/243 (77%),
respectivelyP5l. Besides, there is a higher risk of possible overlap between FGIDs.
Inflammatory bowel disease

Crohn’s disease (CD) and ulcerative cglitis (UC) are common inflammatory bowel
diseases (IBDs). CD is characterized by‘ﬁ'onic or nocturnal diarrhea, abdominal pain,
and weight loss, whereas UC is characterized by bloody diarrhea with rectal urgency
and tenesmusl3371. Although some biomarkers are used to distinguish between IBS and
IBD, there is also overlap between them. Patients with overlapping IBD and IBS are
prone to diarrhea and abdominal pain, which can be serious. Besides, a 2020 meta-
analysis showed that the pooled prevalence of IBS-type symptoms among patients with
IBD was 32.5%!3]. IBS-D is related to gut infections, and the gut microbiome and the
intestinal barrier are bridges that connect them. Thus, IBS-D is a common diagnosis in
patients with chronic diarrhea following chronic infectionP%%l. Overall, IBD and IBS can
be different stages of the same disease. Therefore, the overlapping disease
characteristics of IBS and IBD should not be ignored when the patient has a history of
intestinal infection. At the same time, it is necessary to prevent IBS when diagnosing

IBD.

Other

A follow-up study in the US performed an analysis of data from 655 adults to compare
the degree of overlap between chronic overlapping pain conditions (COPCs).
Surprisingly, IBS is the most common COPC other than headache. Furthermore, 63% of

IBS cases have one or more COPCs, and 53% of IBS cases reported pain in = 3 non
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abdominal areas!*!l. Therefore, when there is chronic physical and abdominal pain, IBS
overlap should not be ignored!®2l. It was observed that IBS and nonceliac gluten
sensitivity had significant symptom overlap, and their physiology and pathology were
not clearl#3l. Moreover, there is overlap between adolescents with endometriosis and
IBSI*], and the overlap between IBS and endometriosis may have the same

pathogenesis; specific mechanisms need to be further explored.

PATHOPHYSIOLOGY

In the past, IBS was thought to be a functional disorder that could not be explained by
organic disease or a clear etiologyl®l. With the increasing research on IBS and the
update of the Rome criteria, the view on the pathHJhysiological mechanisms of IBS has
changed from functional to brain-gut interaction. The aim of this article is to review the

pathophysiology from clinical studies and basic research on IBS after Rome IV.

Clinical studies

Recurrent abdominal discomfort, abdominal pain, and altered bowel habits are the core
clinical symptoms of patients with IBS, and clinical studies on pathogenesis show that
the microbiome, gastrointestinal endocrine cells, visceral hypersensitivity, and
gastrointestinal motility disorders , are observed in IBS patients and are the direct
causes of abdominal discomfort, abdominal pain, or diarrhea. It was discovered
through experiments that the levels of colonic mucosal Takeda G protein-coupled
receptor 5 protein expression, short-chain fatty acid (SCFA), fecal bile acids (FBA)H“647],
tryptophan (aryl hydrocarbon receptor kynurenine pathways), and methane gas
productionl47.48] were higher in patients with IBS than in healthy control (HC), and
metabolites such as SCFA and bile acids are mainly associated with gastrointestinal
malabsorption; there are differences between IBS subtypes, and neurotransmitters cause
abdominal pain through the brain-gut axis and center. DuPont et al*’l, recorded
intestinal transport in 46 patients with IBS using a wireless pH/pressure recording

capsule and found a delayed gastric emptying time in 35/46 (76%) IBS patients. And
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abnormal colonic transit and disorders of evacuation are important physiopathologies
in patients with IBS, leading to constipation, bloating, and abdominal pain.
Furthermore, abnormal tﬂ:»anal transit time (OATT) was associated with hydrogen and
methane concentrations, and more rapid OATT was associated with a higher severity of
abdominal discomfort, rumbling, and nauseal*sl. In addition, gut endocrine cells are
scattered throughout the gastrointestinal tract and have sensory microvilli that sense
gut pressure and gut contentsl®52], and when the gut lumen is stimulated by food[*],
and microbial metabolism, the cells release hormones into the lamina propria to act
mainly through paracrine and afferent and efferent synaptic transmission(>+56l. And
studies found that histamine, 5-HT, glutamate, and noradrenalin strengthen visceral
pain, and y-aminobutyric acid reduces gastrointestinal motility.

Abdominal pain in IBS patients has been shown to be associated with structural
features of the brain. Rectal stimulation seems to activate the anterior cingulate cortex,
prefrontal cortex, insula, thalamus, and cerebellum, and is higher in patients with
IBSI71. A studyl®l of female IBS patients included 216 female IBS patients anddBS
women serving as HC. In comparison to HC, patients with IBS had an increase in gray
matter volume and cortical thickness in the primary and secondary somatosensory
cortex and subcortical regions; however, the volume, surface, and cortical thickness of
the gray matter in the posterior insula and superior frontal gyrus were reduced.
Moreover, abdominal pain caused by rectal dilation is linked to the thicker left primary

somatosensory cortex (Figure 3).

Animal experiments
Visceral hypersensitivity and gut barrier disruption have been shown to be mediated
via corticotropin-releasing factor (CRF)-Toll-like receptor 4 (TLR4)-proinflammatory
cytokine signaling in animal experiments>6. In addition, Nozu et all’ll conducted
experiments based on IBS model rats and discovered that apelin activates CRF and

TLR4, which may create a vicious cycle of proinflammatory cytokine signaling, which is

a key pathway for the pathological mechanism of IBS. Then, the disruption of the gut
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barrier leads to an increase in lipopolysaccharides (LPS) and proinflammatory
cytokines, which is a vital pathological mechanism that causes abdominal pain in
patients with IBSI®2. And there are some new developments, such as a study using
NanoString mRNA measurement of colonic neuroimmune gene expression and
founding that the expression of the gene Trpvl was higher in Gnotobiotic mice from
patients with IBS and comorbid anxiety; moreover, it was associated with visceral
hypersensitivity angd__ anxietyl®3l. Besides, decreasing miR-199 caused visceral
hypersensitivity and augmented visc pain in patients with IBS through translational
upregulation of TRPVI1®l. Both activating BDNF-TrkB-PKMC signaling in the
thoracolumbar spinal cord of rats to increase synaptic activity and activating TLR4
trigger the release of pro-inflammatory cytokine afferent nerves and can cause visceral
hypersensitivityl®566]. Moreover, recent studies have shown that abnormal mast cell
structure or function is a potential mechanism for visceral hypersensitivity in IBSI®7],
and post-IBS with gut microbial disorders leading to IBS and signaling pathways are
also associated with visceral hypersensitivityl67.68]. In addition, an excellent review by
Tozlu et all®], indicated that the number of mucosal eosinophils increased substantially
more in patients with post-IBD IBS-D than in patients with active IBD, there was a
reaction to the removal of allergic foods during treatment, and intestinal inflammation
in patients with IBS was associated with food allergic reactions. Peptide YY (PYY) is
localized in endocrine cells and regulates gut motility and visceral sensitivity by

releasing and modulating serotoninl” (Figure 4).

Microbiome

Koloski et al7172 discovered that higher baseline levels of anxiety and depression were
significant predictors of developing IBS, and two prospective studies found that
functional gastrointestinal symptoms preceded the mood disorder in two-thirds of
patients. Dinan et all”»74] have suggested that disturbances in the gut microbiota can
affect brain function, behavior, and cognition, and the theory has developed into the

microbiota-gut-brain axis, which is an important basis for the influence of gut microbes
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as well as neurotransmitters on IBS. The microbial diversity abundance of stool in
patients with IBS were altered compared to those in HC, with a decrease in Coli,
lactobacilli, Collinsella, and Bifidobacteria and an increase in Enterobacteria, Coli,
anaerobes, Escherichia coli, Ruminococcus gnavus, and Bacteroides in patients with IBS.
And a higher proportion of Bacteroides and Allisonella in patients with IBS-MI[7576]. In
addition a studyl’”l used 165 rRNA metagenomic sequencing and performed
phylogenetic investigation of communities by reconstruction of unobserved states to
analyze fecal samples from control (n = 12) and IBS-D patients (n = 7) and reported that
in patients with IBS, the abundances of Sutterellaceae, Acidaminococcaceae, and
Desulfovibrionaceae  were significantly increased, and those of Clostridiaceae,
Leuconostocaceae, ~Enterococcaceae, Peptostreptococcaceae, and Lachnospiraceae  were
significantly decreased; moreover, secondary bile acid biosynthesis was decreased, and
the citrate cycle was increased. Moreover, a study”8! used proton nuclear magnetic
resonance spectroscopy and shotgun metagenomic sequencing to analyze fecal
metabolites and the gut microbiome (IBS patients =142 and HC =120). It reported that
the gut microbial diversity of IBS (Simpson’s evenness metric) was drastically lower
than that of HC, and metabolomics found that the mechanism of IBS was related to 5-

HT.

EATMENTS
The diagnosis of IBS is based on symptoms ranging from the Manning criteria to the
Rome criteria, and the most widely used diagnostic criteria are the Rome IVI[7L
Research around Rome IV has revealed that there are many important biomarkers that
guide the differential diagnosis and symptomatic treatment of IBS that may be taken
into account. According to Vijayvargiya et all®, FBA and fecal fat are potential
biomarkers for IBS-D and IBS—ﬁ. Total FBA, chenodeoxycholic acid (CDCA), cholic acid
(CA), and primary bile acids were significantly higher in patients with IBS-D than in
healthy patients or patients with IBS-C. In contrast, deoxycholic acid (DCA) and

combined DCA and CDCA (secretory) bile acids were significantly lower in patients
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with IBS-C than in HC and patients with IBS-D. Combining fasting serum 7a-hydroxy-
4-cholesten-3-one and primary bile acids or fecal bile acid concentrations in stool
samples is a simple, low-cost diagnostic for bile acid diarrhea (BAD). Circulating
resolvin D1 (RvD1) and c-reactive protein (CRP) are inflammatory markers in patients
with IBS-C; patients with IBS-C have higher CRP and lower RvD1 concentrations than
HC®1, Furthermore, radiopaque markers and scintigraphy can be used to assess transit
function, and rectal sensation to balloon distension can be used to assess visceral
hypersensitivityl®2l. All of the ancillary tests listed above can be used to further identify
the cause and guide medication use if the first-line medication is ineffective.

Patients with mild IBS first choose education, diet, and lifestyle interventions as
prerequisites, combined with first-line therapeutic drugs. If first-line treatment is
ineffective, clinical judgment combined with ancillary tests is required to select
appropriate second-line drugs and non-pharmacological interventions (Figure 5).
Furthermore, patients with psychological problems can be assessed using psychological
questitﬁlaires, emphasizing doctor-patient communication for emotional relief, and
using tricyclic antidepressant (TCA) or selective serotonin reuptake inhibitor (SSRI)

medications.

Lifestyle intervention therapy
Stress reduction, appropriate exercise, and a special diet are the main non-
pharmacological treatments for preventing induction; likewise, the publication of the
British Gastroenterological Society guidelines!®! in 2021 and the updated guidelines
from the American College of Gastroenterology (ACG) in 2022 emphagized that dietary
counseling should be regarded as a first-line treatment option. A low-FODMAP
(fermentable oligosaccharides, disaccharides, monosaccharides, and polyols, LFD) diet
is currently the most recommended and effective diet for IBS intervention!84. And
FODMAP induces symptom generation in IBS based on the gut-brain axis®?l. The ACG
ggests that the LFD diet be implemented in three steps: (1) A period of strict

restriction (lasting no longer than 4-6 wk); (2) reintroduction of FODMAP foods; and (3)
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personalization based on reintroduction results/®l. The short-term efficacy and safety of
LFD compared to a Western diet and conventional diet in relieving IBS patients are
definitel®]; of course, a regular diet is the foundation. Gluten-free foods and dietary
fiber are other currently approved diets for patients with IBSI8859]. IBS-D patients benefit
more from LFD than IBS-C patients, while fiber diets such as psyllium fiber are more
effective in IBS-C patients®l. Gargl’ll, professor, proposed the "FEED" method, in which
ample daily psyllium fiber (25 g) and sufficient water (500 mL), along with elevation of
the feet and exercises of the abdominal muscles while sitting on the toilet, can help IBS-
D symptoms. In contrast, lactose, sorbitol, fructose, xylitol, mannitol, fat, alcohol,
insoluble fibers, and fizzy drinks increase pain and flatulence and should be avoided by

patients with IBS[®2-94],

Cognitive behavioral treatment

Since IBS is a gastrointestinal physical disorder that often fluctuates with stress, the
Rome working team strongly recommends brain-gut axis behavior therapies as part of
the treatment of DGBI disorders such as IBSI®’l. Including hypnotherapy, dynamic
psychotherapy, and relaxation therapyl®! can improve abdominal pain, standard of
living, and psychological symptoms in patients with IBS and can reduce health care
costs. Although some patients are unable to receive psychotherapy, recent studies have
shown that cognitive behavioral treatment (CBT) of hypnotherapy is a potential and
affordable treatment. A study included 436 patients with IBS (Rome III) who were
followed up at 2 wk and 3, 6, 9, and 12 mo after the end of specific CBT treatment, and
the results showed that not only did CBT improve symptoms, but the improvement
usually extended up to 12 mo after treatment!”””l. Additionally, gut-directed
hypnotherapy (GHT) can also improve the symptoms of IBS by affecting
gastrointestinal motility and visceral sensitivity(®*1%]. Overall, most views support the
ideal that it works because it is based on the brain-gut axis. GHT is beneficial in directly
reducing the discomfort of IBS and refractory IBS as well as improving quality of life

and health, and the efficacy is sustained. Moreover, it can reduce anxiety and
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depression, but its mechanism is largely unclear/!?ll. The mechanism of hypnotherapy is
related to the brain-gut axis, but current research on the microbiome has not provided
definitive resultsl'?2. What is certain is that hypnotherapy works by regulating the
autonomic nervous system (ANS). The vagus nerve is related to the brain-gut axis and
can coordinate gastrointestinal functions, and there seems to be potential in studying

the role of the vagus nervel102103],

Pharmacological treatment
IBS-D: The ACG published guidelines for IBS-D conditional recommendations in
202201041 include the three drugs eluxadoline, rifaximin, and alosetron (moderate
certainty), which can relieve or assist abdominal pain and stools, but there are adverse
effects and contraindications. Loperamide (very low certainty) can relieve diarrhea, but
there is no evidence that it improves abdominal discomfort. TCA and antispasmodics
have low certainty. Moreover, SSRIs are recommended against use (low certainty)
(Table1).
IBS-C: The first-line therapy for IBS-C are bulking agents and osmotic laxatives.
ACG published guidelines for IBS-C[195] and recommended them in 2022, including a
strong recommendation for linaclotide (high certainty) and conditional
recommendations for tenapanor, plecanatide, tegaserod, and lubiprostone (moderate
certainty); polyethylene glycol laxatives, TCA, and antispasmodics have low certainty.
e panel made a conditional recommendation against the use of SSRIs (low certainty).
Chloride channel activators and guanylate cyclase activators are recommended for
global IBS with constipation symptoms['%l. However, adverse effects of diarrhea may

occur (Table 1).

Pain: Antispasmodics, including anticholinergic and calcium-blocking drugs, which can
relieve pain and improve bowel movements, remain the first choice for abdominal pain

in IBSW7. Such as cimetropium/dicyclomine, peppermint oil, pinaverium, and
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trimebutine have clear benefits on abdominal pain and symptom scores!8l. By
reviewing relevant RCTs[109112] it was shown that most samples were small and of
moderate quality. Overall, limited to short-term treatment Antidepressants can improve
pain through central nervous system action, but clinical trials are scarce and the
limitation of adverse events is uncertain. Although pinaverium was the most commonly
used drug for the treatment of abdominal pain with a rapid onset of action and the
improvement in abdominal pain was greater than that of bowel movements, its efficacy
was less significant than that of placebo after one week. Whereas otilonium bromide
(OB) significantly has a longer onset of action than pinaverium but is more suitable for
patients with diarrhea. Moreover, drotaverine has a slow onset of action and is more
suitable for the later stages of IBS. Although peppermint oil has been shown to be
effective, it has many adverse events (heartburn or GERD symptoms, belching,
headache, etc.). Finally, TCA and SSRIs have been shown to be effective, but SSRI
adverse events are more numerous, and TCA is recommended for patients with

significant anxiety or abdominal painl113114] (Table 1).

Traditional Chinese treatment

Traditional Chinese treatment: Traditional Chinese treatment (TCM) prescriptions
Traditional Chinese medicine treatments, including prescriptions, acupuncture, and
moxibustion, are the main treatments for IBS, although they are still complementary
treatments that have been found to have great potential through research. Its possible
mechanisms of action are mainly through regulating the enteric nervous system,
improving gastrointestinal motility, reducing visceral hypersensitivity, regulating
intestinal flora, and regulating the immune system to alleviate IBSI115l.

A RCT designed in China, enrolling 216 patients with IBS who were assigned to the
control group that took the Chang'an I Recipe or placebo group, reported that the
Chang'an I Recipe outperformed the placebo in the treatment of IBS-D with no major
side effects(!'6l. Furthermore, 60 IBS patients were enrolling in a study and were divided

into the control group (n = 20) and the treatment group (1 = 40), which were given oral
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pinaverium bromide tablets and Tongxie Yaofang decoction on the basis of
conventional treatment, respectively. And the results reported that the flavored Tongxie
Yaofang had a significant effect on the symptoms of patients with IBS-DI'7], and
improving the gut microbiome, alleviating visceral hypersensitivity, regulating 5-HT
level in patients, and inhibiting colonic contraction are mechanisms for the treatment of
IBSI118-120] Moreover, Tongxie Anchang Decoction improves IBS by reducing visceral
hypersensitivity, reversing mast cell infiltration, and regulating 5-HT[118121]. And Xiang
Sha Liu Jun Zi Decoction reduced the mean diarrhea score of IBS patients!'?2l. Finally,
the Fuzi-Lizhong pill can impact bacterial diversity in the gut and regulate

inflammation and immune system to treat IBS-DI[123].

Acupuncture and moxibustion: The therapeutic effects of acupuncture are recognized
worldwide, although its mechanisms of action are still being further explored.
Acupuncture has a bright future in IBS and FGIDs, yet there remain controversigg that
need to be further explored. A randomized trial of 344 patients with IBS in the
acupuncture group and 175 in the pinaverium bromide group reported that the
acupuncture group was more effective than the control group, and the effect lasted up
to 12&1(“241. Besides, 126 patients with IBS-D (liver stagnation and spleen deficiency)
were randomly assigned to one of three groups: A herb-separated moxibustion group (n
= 42, applied to Jinsuo (GV 8)-eight-diagram points), a Western medication group (n =
42), and a Chinese herbal medication group (n = 42), and the results showed that the
TCM symptom score, gastrointestinal symptom score, and IBS-SSS score were
significantly reduced in the moxibustion groupl'25l. Overall, Pishu (BL 20), Zhongwan
(RN 12), and Zusanli (ST 36) are acupuncture points commonly used in clinical practice,

and acupuncture and moxibustion have few side effectsl?3l.

Microbial therapy
Probiotics: Probiotics can relieve bloating, intestinal gas, and IBS symptoms, and in

addition, studies have shown that probiotics (Lactobacillus, Bifidobacterium, Escherichia
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coli, and Streptococcus) can significantly relieve the overall symptoms of diarrhea and
IBS-DI126127], However, the role of probiotics is controversial; a small number of studies
have discovered that probiotics have no effect on bloating or abdominal painl'2129]. A
RCT included 389 patients with IBS. The control group was treated with oral probiotics
for 6 wk. The final results showed that the treatment effect of probiotics aas not
superior to placebo when all IBS subtypes were included, but the analysis found a
higher percentage of sustained responders in the probiotic group than in the placebo
group in IBS-DI'®], Although there is a contradiction in the current evidence, analyzing
it objectively resolved the contradictions and also demonstrated that probiotics have

great potential for the treatment of IBS, especially in patients with IBS-DI[131].

Prebiotics and synbiotics: Prebiotics and synbiotics, the collaboration of prebiotics and
probiotics, become synbiotics, which have beneficial effects on the gastrointestinal tract
by regulating the diversity and activity of intestinal microorganisms and protecting the
integrity of the intestinal mucosal'3213]. A RCT reported, that compared to placebo,
synbiotics treatment over an 8-wk period (Lactobacillus and Bifidobacterium probiotic
strains and short-chain fructooligosaccharides; colony-forming units (CFU) per sachet
was five billion, bid) significantly improved overall symptoms of IBS, flatulence (P =
0.028), and bowel habits (P = 0.028). It is recommended to try probiotics for 12 wk and
observe the efficacyl®l, have benefits in improving IBS-D.

Fecal microbiota transplantation: Fecal microbiota transplantation (FMT) for
Clostridium difficile infection has shown good efficacy in improving intestinal floral134],
and although studies on FMT for IBS are scarce and results remain controversial, the
overall results suggest a positive trend for FMT for IBS. A RCT included 135 IBS
patients randomly assigned to receive their own stool, 30 g FMT, or 60 g FMT, with
response rates of 23.6%, 76.9%, and 89.1%, respectively['35l. Moreover, a recent study
has found that FMT not only improves the symptoms of IBS patients but also improves

depression and anxietyl®). However, the studies of Madsen, AM.A. et all'*¢l and
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Browne et all'¥] reported that FMT capsules have no clinical benefit on abdominal pain,
stool frequency, or stool form in IBS patients and have no benefit. Therefore, the clinical
practice and clinical effect of FMT in the field of gut microbiomes and IBS need to be

further verified and explored.

CONCLUSION

IBS-related studies have shown a downward trend in IBS dysfunction, and the brain-
gut axis is gradually becoming more prominent in IBS research by reviewing the related
research of the last decade. With the help of convenient laboratory tests, a new
diagnosis and treatment model was formed based on the complex etiology and clinical
combination of IBS, and the above has positive implications for a new understanding of
IBS.

It is concluded that a pooled global prevalence of IBS is unlikely to be meaningful
and that future research should focus more on regionalization. The definition of IBS has
been updated with the discovery of overlapping symptoms and advances in research on
IBS pathogenesis, and its definition tends to suggest that FGIDs are a group of disorders

ith the same pathogenesis, such as the brain-gut axis and visceral hypersensitivity.
Therefore, in the future, we should pay more attention to the influence of the brain-gut
axis and the central nervous system on the entire gastrointestinal tract and understand
FGIDs as a whole. IBS is a dysfunctional disease, but in the absence of simple and
inexpensive screening tests for many biological markers, patients such as those with
BAD are still included in IBS-D. These technologies still need further validation and
dissemination. It is possible that an updated Rome criteria will exclude them from the
IBS diagnosis as technology advances. Furthermore, studies of IBS-related dietary
interventions, such as LFD, special diets for IBS-C, and foods with gastrointestinal
allergies, as well as the gut microenvironment and the brain-gut axis, are the hot spots
of research on gut inflammation and the gut barrier.

Long-term treatment brings economic pressure and psychological burden, and for

patients for whom conventional treatment is ineffective, further search for etiology
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should be done with the help of adjuvant examinations, and appropriate second-line
treatment or psychotherapy should be chosen. In recent years, non-pharmacological
treatment and Chinese medicine have been favored by IBS patients, but the current
treatment should be further improved in order to facilitate the development of
alternative medicine, with lifestyle, diet, and acupressure as routine interventions. It is
important to note that lifestyle and CBT only relieve the symptoms and frequency of
IBS; they do not improve the quality of life. Moreover, the involvement of microbiota in
the brain-gut axis is widely recognized and studied, and RCTs related to intestinal flora
have yielded encouraging results. However, current studies of microbiota are mostly
related to IBS-D and have limitations. Let's look forward to more clarity on the

treatment and management of IBS.
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