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Ágrip 

Bakgrunnur: Mikill ávinningur af þekkingu á mikilvægi örveru í þörmum og áhrif hennar á heilsu 

okkar hefur nýlega leitt til aukins áhuga á þessu viðfangsefni. Ójafnvægi örveru í meltingarvegi 

hefur verið tengt við meltingarfærasjúkdóma eins og iðrabólguheilkenni og 

geðheilbrigðisvandamál. Notkun meltingargerla er sívaxandi leið til að breyta samsetningu, 

fjölbreytni og jafnvægi í þörmum örveru, sem hægt er að nota til að viðhalda heilbrigðri örveru 

og hugsanlega snúa við eða draga úr einkennum sjúkdóma eins og iðrabólgu. 

Markmið: Að safna nýlegum áreiðanlegum rannsóknargögnum um notkun á 

mjólkursýrubakteríum og Bifidobacterium í klínískum aðstaeðum til að sjá hvort meltingargerlar 

geti hjálpað til við iðrabólgu einkenni eins og kviðverki, uppþembu og tíðni hægða, auk þess að 

bæta gæði líf og andlega líðan. Markmið þessarar endurskoðunar er að meta hlutverk 

meltingargerla við mögulegan létti á einkennum meltingarfærasjúkdóma 

Aðferð: Tilvikssamanburðarrannsóknum var aflað í gegnum leitarvélar gagnagrunna, eins og 

Pubmed, frá árunum 2016 - 2022. Notuð voru ákveðin inntöku- og útilokunarskilyrði til að 

þrengja leitina. Heimildir voru lesnar og greindar.  

Niðurstöður: Niðurstöður benda til þess að tengsl séu á milli örveru í meltingarvegi og 

einkenna meltingarfærasjúkdóma, svo sem kviðverkja, uppþembu, tíðni hægða og samkvæmni, 

lífsgæða og almennrar vellíðan. Skoðuð voru tengslin milli iðrabólgu og geðheilsu, svo sem kvíða 

og þunglyndis. Niðurstöður úr sálfræðilegum athugunum gætu þurft lengri meðferðartíma eða 

lengri eftirfylgni til að greina áhrif. 

Umræða og ályktun: Það er hægt að draga þá ályktun að það séu tengsl milli örveru í 

þörmum, jafnvægi hennar og samsetningu örvera við ýmsa sjúkdóma og sjúkdóma, til dæmis 

iðrabólgu. 

 

Lykilorð: Mjólkursýrubakteríur, Bifidobacterium, meltingargerlar, bólgueyðandi og 

ónaemisbælandi eiginleikar, iðrabólguheilkenni. 
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Abstract 

Background: A substantial gain of knowledge on the importance of gut microbiota and how it 

can impact our health has recently led to a spike in the interest in this subject. Dysbiosis, 

unbalance in gut microbiota, has been linked to gastrointestinal diseases such as irritable bowel 

syndrome (IBS) and mental health issues. Probiotics hold the promise as a means to alter the 

composition, variety, and homeostasis of the gut microbiota, which can be used to help 

maintain a healthy microbiota and possibly reverse or alleviate pathological conditions such as 

irritable bowel syndrome. 

Objective: To gather recent reliable research data on the use of Lactic Acid Bacteria 

(LAB) and Bifidobacterium in clinical settings to see if probiotics can help with IBS symptoms 

like abdominal pain, bloating, and stool frequency and consistency, as well as improve quality 

of life and mental well-being. This review aims to evaluate the role of probiotics in the 

improvement of IBS symptoms.  

Method: Case-control studies were obtained by using academic web searches such as 

Pubmed from 2016 to 2022.  Specific inclusion and exclusion criteria were used to narrow the 

search. Sources fitting the criteria were read and analysed.  

Results: The results suggest that there is a connection between the gut microbiota and 

symptoms of gastrointestinal diseases, such as abdominal pain, bloating, stool frequency and 

consistency, quality of life, and overall well-being. The connection between IBS disorder and 

mental health issues including anxiety and depression was observed. Results from psychological 

observations may require longer treatment periods or longer follow up to detect effects.  

Discussion and conclusion: It is possible to draw the conclusion that there is a 

connection between the gut microbiota, its balance, and the microbiome composition to 

various diseases and illnesses, for example IBS. 

 

Keywords: Lactic acid bacteria, Bifidobacterium, probiotics, anti-inflammatory and 

immunomodulatory properties, irritable bowel syndrome  
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Formáli 

Ég vil þakka leiðbeinanda mínum, Evu Halapi, dósent við heilbrigðisvísindasvið við Háskólann á 

Akureyri fyrir góða leiðsögn, stuðning og að vera ávallt til taks við skrif þessarar samantektar.  

Einnig vil ég þakka fjölskyldu minni og vinum fyrir góðan stuðning, þolinmæði og 

hvatningu á meðan námi stóð. Án ykkar hefði þetta einfaldleg ekki verið hægt. 
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1 Introduction 

The connection between microbial flora, digestion, and physical as well as mental health has 

received more attention in the past decade. Recent discoveries have increased awareness and 

understanding of the complex microbial communities, as well as the possible mechanisms in 

which the microbiota is involved in gastrointestinal (GI) function and thus reduce and even 

prevent side effects of gastrointestinal diseases and their complications. (Meng et al., 2018). 

This study aims to explore the therapeutic impacts and probiotic features of Lactic acid 

bacteria as a possible treatment option for individuals suffering from gastrointestinal illnesses. 

 

1.1 Research question and objectives  

The objective of this systematic review is to compile recent (2016-2022) reliable research data  

on the use of Lactic Acid Bacteria (LAB) and Bifidobacterium in clincal settings and explore 

whether probiotics can alleviate Inflammatory Bowel Disease (IBS) related symptoms, such as 

abdominal pain, bloating, stool frequency and consistency,  and improve quality of life and 

mental well-being. 

In this study, the author seeks to answer the following research questions: What effect 

does ingestion of probiotics have on frequency and intensity of IBS related symptoms, mental 

health, and overall well-being? What effect does ingestion of probiotics have on serum 

concentrations of immunomodulatory proteins such as cytokines? What effect does ingestion 

of probiotics have on microbiota composition? 

 

1.2 Gut Microbiota  

Our microbiota is shaped from the day we are born into this world and depends on infant 

transition as the infant contacts the mother´s microbiota through the birth canal (Reviewed in 

Rinninella et al., 2019). The genetic material encoding the diverse microbial populations that 

inhabit human bodies is referred to as the microbiome. Microbiota, on the other hand, refers 

to the living organisms that make up these communities. All microorganisms found in an 
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environment, including bacteria, viruses, and fungus, are referred to as microbiota (Whittle et 

al., 2019).  

Gut microbiota has various important functions in the human body. Firstly, we need a 

healthy and well functional gut microbiota that acts as an intestinal barrier that protects 

against enteropathogens, stimulates the growth of epithelial cells and shapes antigen-specific 

immune responses and effector immune functions. Microbiota also produces short-chain-fatty 

acids (SCFAs) during the fermentation of dietary fibers. SCFAs such as acetic acid, butyric acid, 

and propionic acid found in the gastrointestinal tract interact with host cells and help in the 

activation of an immune response. Also, our microbiota is vital during our early life, acting as a 

stimulator for the innate immune system which affects both local and systemic immune 

responses. It is also crucial for the metabolisms of certain nutrients, hormones and vitamins 

and helps rid us of harmful substances such as drugs and poisons (H.X. Wang & Wang, 2016).  

Unhealthy gut microbiota may cause abnormal GI motility, inflammation, visceral 

hypersensitivity, and changes in the gut-brain axis. These symptoms greatly increase the risk 

of IBS pathogenesis (Hong & Rhee, 2014).  

 

Gut microbiota composition 

As is known to this day there is no one optimal gut microbiota combination as it differs from 

individuals in time and space scale. Nevertheless, the gut microbiota must be healthy and 

balanced so that metabolic and immune functions are performed faultlessly, thereby 

preventing diseases (Reviewed in Rinninella et al., 2019). 

The composition of the gut microbiome is complex and challenging to characterise. A 

significant aspect is the vast amount of data generated in a microbiome analysis coupled with 

a great deal of variety. There are 1800 genera and between 15.000 to 36.000 species of 

bacteria in the human gut microbiome (Cheng & Ning, 2019). Nucleic acids, peptides, enzymes, 

and metabolites released by the microbiome play important roles in microbiome-host 

signaling. However, the precise mechanisms for microbiome-host interaction remain to be 

further characterised and understood. Genes encoding proteins with unknown functions 

account for 40 to 70 percent of all genes, and such proteins account for half of all proteins 

identified in metaproteomic data (De Saedeleer et al., 2021).  
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The classification of living organisms based on the gut microbiota composition was 

initially built on three separate robust clusters based on discriminative genera. Bacteroides 

(enterotype 1), Prevotella (enterotype 2), and Ruminococcus (enterotype 3), with each cluster 

subsequently designated as an enterotype. The goal of enterotyping is to categorise the human 

gut microbiome, which is done by a dimensionality reduction technique that reduces global 

microbiome variance to a few groups. As the number of microbiome analysis studies has 

increased, it has become evident that the sensitivity of detection of enterotypes is dependent 

on the analytical method. Due to this, clustering into two major enterotypes based on 

microbiome profiles, Bacteroides and Prevotella are used (Cheng & Ning, 2019).  

The core native microbiota remains largely constant. However, differences in 

enterotypes, BMI level, exercise frequency, lifestyle, and cultural preferences affect the 

microbiota. A healthy gut contains a variety of microorganisms, such as bacteria, yeast, and 

viruses. Five bacterial phyla dominate the intestinal microbiota, Firmicutes, Bacteroidetes, 

Actinobacteria, Proteobacteria, and Verrucomicrobia. Of these five, Firmicutes and 

Bacteroidetes are predominantly present, accounting for 90% of the microbiota composition 

(Reviewed in Rinninella et al., 2019).  

Dysbiosis or alteration in the gut microbiota composition can be caused by many 

factors. It has been hypothesised that dysbiosis is a significant risk factor for the onset of 

various illnesses. Its consequences can increase susceptibility to diseases such as IBS, obesity, 

diabetes, and GI cancer. Genetics, age, dietary changes, antibiotics, and other environmental 

xenobiotics in addition to physiological and psychological stress, are among the factors 

suggested contributing to the alteration of microbiota composition (Reviewed in Abboud et al., 

2020) (Figure 1)  
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Figure 1 - Factors that affect the composition of the gut microbiome (From the review by Clarke et al., 
2019). 

 

The Firmicutes/Bacteroidetes ratio is thought to play a significant role in maintaining intestinal 

homeostasis. Firmicutes break down carbohydrates that the body's enzymes can't digest, such 

as dietary fiber and resistant starch (Mazzini et al., 2021). Gaseous byproducts such as carbon 

dioxide, hydrogen, and methane are produced by bacterial fermentation of undigested 

carbohydrates, which can cause bloating and flatulence (Hong et al., 2014). Bacteroidetes 

create beneficial metabolites such as SCFAs, which have been linked to decreased 

inflammation (Mazzini et al., 2021). Bacteroidetes protect the gut from pathogens and offer 

nutrition to the other microbial residents (Vlasova et al., 2016). A perturbed ratio indicates that 

the GI tract's typical bacteria are unbalanced. A high F/B ratio can lead to various pathologies, 

such as bowel inflammation (Hong et al., 2014). 

The gut microbiome composition in IBS patients differs from a healthy subject. Multiple 

studies (El-Salhy et al., 2019; Hong et al., 2014; reviewed in Rinninella et al., 2019) support a 

perturbed Firmicutes and Bacteroidetes ratio, enrichment of Firmicute, and reduced 
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abundance of Bacteroides, in IBS patients. A decrease in bacteroidetes, mainly bifidobacteria, 

can alter the levels of important immune-modulatory cytokines, such as IL-10, IL-12, and TGF- 

β, which in turn may lead to dysbiosis (Vlasova et al., 2016). Furthermore, people suffering 

from IBS have less diversity of gut bacteria than healthy people (El-Salhy et al., 2019; Hong et 

al., 2014; Reviewed in Rinninella et al., 2019).  

 

 

Figure 2 - Microbial composition of each group at the phylum level. Pie charts show the proportion of 
reads in each phylum for HCs (healthy control), normal-like IBS,  IBS2, and IBS1 (From El-Omar et al., 2012). 

 

Figure 2 shows the composition between control (healthy group), normal-like IBS, and two IBS 

groups (IBS clusters 1 and 2). In the IBS1 and IBS2 groups, the ratio of Firmicutes to 

Bacteroidetes was considerably greater than in the healthy subjects and the normal-like IBS 

groups.  

 

Gut microbiota and cognitive psychological effects  

The importance of the relationship between gut microbiota and psychological functions and 

well-being has become increasingly evident in recent years. Our gut and brain are connected 

by the vagus nerve, connecting our intestinal neural system to the central nervous system 

(CNS), and carrying signals from the digestive system to the brain. It enables us to perform 

subconscious acts such as breathing and digesting food and has a role in the gut motility, 

digestion and appetite by imparting to the brain (Breit et al., 2018).  

The communication between the brain and the GI tract, known as the gut-brain axis, is 

critical for maintaining homeostasis. This bidirectional communication includes the gut 

microbiota and their metabolic products, the enteric nervous system, the sympathetic and 

parasympathetic branches of the autonomic nervous system, the neural-immune system, the 
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neuroendocrine gut hormone signaling system, and the central nervous system. It also has an 

impact on the development and function of the hypothalamic–pituitary adrenal (HPA) axis, 

which takes part in stress responses. The intestinal mucosal barrier, the blood-brain barrier, 

and the endocrine networks influenced by these connections contribute significantly to the 

development of mental illnesses such as anxiety and depression (Butler et al., 2019) (figure 3). 

These discoveries have elucidated how stress can take a toll on digestion and how digestive 

problems can have an impact on mental health, but also can protect mental well-being. Diverse 

microbiota, increases the production of serotonin produced by Candida, Escherichia and 

Enterococcus, dopamine produced by Bacillus, and γ -aminobutyric acid (GABA) produced by 

Lactobacillus and Bifidobacterium (Liu & Zhu, 2018).  

 

 

Figure 3 - Gut microbiota-brain axis. Five possible communication routes between gut microbiota and the 
brain: (i) neuroanatomical pathway of gut-brain axis; (ii) neuroendocrine-HPA axis pathway; (iii) gut immune 
system; (iv) gut microbiota metabolism system; (v) intestinal barrier and blood-brain barrier (From Want et 
al., 2016).  

 

1.3 Gastrointestinal diseases  

Gastrointestinal diseases mainly include gastrointestinal motility disorders (such as IBS, 

constipation, and more), infectious inflammation due to bacterial infection and parasites, non-

infectious inflammation (such as chronic gastritis and Chrohn´s disease), and gastrointestinal 

cancers (Wang et al., 2020). 
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Irritable bowel syndrome (IBS) 

Irritable bowel syndrome (IBS) is the most pervasive and the most diagnosed functional 

gastrointestinal disorder (El-Salhy et al., 2019).  It has been estimated that 11% of the world´s 

population suffers from this severe syndrome. IBS is characterised by abdominal pain or 

discomfort, diarrhoea, constipation, bloating, and mood disorders such as anxiety, stress, and 

depression. Physical symptoms can vary, and the range in severity goes from unpleasant to 

debilitating (Lewis et al., 2020). IBS has a negative impact on quality of life and side effects can 

be gruesome. IBS is a multifactorial disorder, and its underlying pathophysiology is still unclear. 

Some factors such as the genetic background, epigenetic influences, food intolerance, 

alteration in the central nervous system, dysfunction of innate immunity, dysbiosis and 

changes in the gastrointestinal have been suggested to constitute risk factors and may 

contribute to IBS disorder (Reviewed in Chong et al., 2019) (Figure 1). Currently available 

treatments can reduce the IBS symptoms and make people feel more at ease, but they do not 

cure the condition (Hong et al., 2014). 

IBS can be categorised into three clinical subtypes, constipation-predominant IBS (IBS-

C), diarrhoea-predominant IBS (IBS-D), and mixed bowel habits IBS (IBS-M), characterised by 

alternating constipation and diarrhoea (Lewis et al., 2020). IBS-C is the most common type 

where stool is characterised by hard lumps and fewer bowel movements. IBS-D causes the 

opposite issues as IBS-C. The stool is characterised by frequent diarrhoea and more frequent 

urges to go (Yang et al., 2021).  

 

1.4 Lactic Acid bacteria (LAB) 

For centuries humans have used the properties of fermented foods. Both because of their 

prolonged shelf-life and for their positive effect on digestion and their health-related 

perspective (Reviewed in Castellone et al., 2021). LAB is predominant in the microbial 

community composition of fermented foods (Touret et al., 2018). Currently, around 20 genera 

of LABs are known, the most common include Lactobacillus, Leuconostoc, Pediococcus, and 

Streptococcus (Bintsis, 2018). LAB are generally classified as safe for food application. Some of 

the beneficial interactions of LAB  with the intestinal microbiome include the production of 

antimicrobial peptides and metabolites such as ethanol, fatty acids, and carbon dioxide. 
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Several of these metabolites have been suggested to be important for physical and 

psychological health due to their immunomodulatory properties, bioavailability enhancement, 

anti-allergenic, antioxidant, anti-obesity, and anti-anxiety effects (Mathur et al., 2020).   

Bifidobacteria are Gram-positive prokaryotes that have a high rate of survival in the 

gastrointestinal system and have probiotic qualities. Bifidobacteria are important commensals 

in human microbe interactions and are thought to serve a critical role in keeping the 

gastrointestinal system healthy (Leahy et al., 2005). Through their impact on the immune 

system, bifidobacteria may aid in the treatment of diarrhoea, constipation, and other 

gastrointestinal issues (Picard et al., 2005). Bifidobacteria can also promote the digestion of 

food, the absorption of nutrients, and the defense against disease-causing organisms (Leahy 

et al., 2005).  

LABs and Bifidobacteriaceae are favorable for use as a microbial intervention in the 

form of probiotics. They are easy to ingest and survive the digestion process in the human gut. 

Their resistance to acid is high and therefore tolerates human stomach acid and thrives thereby 

converting carbohydrates into lactic acid and other essential nutrients (Peng et al., 2020).  

 

Probiotics and prebiotics 

Probiotics and prebiotics are substrates found in food and also in dietary supplements. They 

are defined by the World Health Organization as „live microorganisms, which when 

administered in adequate amounts confer a health benefit on the host” (Food and Agriculture 

Organization [FAO/WHO], 2001). Most probiotics belong to the lactobacillus and 

Bifidobacteriaceae group. Lactobacillus are known for their ability to produce lactic acid 

bacteria (LAB) in their process of glucose metabolism, while bifidobacteria support healthy 

digestion, increase fiber absorption, and prevent infections, among others (Reviewed in Saez-

Lara et al., 2015). Probiotics perform or initiate various acts, such as balancing commensal and 

pathogenic bacteria, simulating the immune system, and reinstating homeostasis to prevent 

or improve existing inflammation and repair cell damage (Reviewed in López-Moreno et al., 

2020). It has also been validated that the increase of probiotics in diet can protect against 

developing social anxiety disorder (Butler et al., 2019). GI intervention with the use of 

probiotics and prebiotics has shown a complementary effect on microbial modulation, and 

thus had a beneficial effect on GI diseases such as dysbiosis, IBS,  and other various diseases 
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(Reviewed in López-Moreno et al., 2020), and it has been shown that with use of microbiota-

targeted treatments certain symptoms can be alleviated, such as abdominal discomfort, 

bloating, and disturbed defecation (Hong & Rhee, 2014).  

Prebiotics are a form of undigestable dietary fiber that stimulates growth amongst the 

preexisting good bacteria, probiotics bacteria. Prebiotics profoundly modulates the gut 

microbiota by promoting SCFA production and reducing nitrogen metabolite levels, hence 

having a concomitant effect on human health (Peng et al., 2020).  

 

Anti-inflammatory and immunomodulatory properties 

Inflammation within your gut can cause a host of unwanted health symptoms. The tensity that 

a body endures when in an inflammation state for too long can lead to DNA damage through 

oxidative stress and cell cycle disruption and thus increase the risk of GI diseases and cancer 

(Reviewed in Castellone et al., 2021).  

Research on the link between LAB and their anti-inflammatory and immunomodulatory 

properties has increased in recent years. An increase of Lactobacillus and Bifidobacterium in 

the gut has shown to lead to improvements in metabolic syndromes by reducing inflammation 

signals (Review in Castellone et al., 2021). LABs produce exopolysaccharides (EPS), that have 

antioxidant and immunomodulatory effects, anti-cancer effects, and anti-diabetic effects.  

Probiotics may exhibit immunomodulatory effects by influencing pro-and anti-inflammatory 

cytokine production and increasing antibody production. (Reviewed in Chong et al., 2019).  

Cells within the mucosal lining of the gut synthesise and secrete several hormones that 

take part in regulating GI tract functions. Motility, secretion, absorption, local immunological 

defense, cell proliferation, and food intake are all regulated by gut hormones. These hormones 

(neurotensin, enteroglucagon, galanin, motilin, ghrelin, and cholecystokinin) interact with each 

other using the enteric nervous system, the autonomic nervous system, and the central 

nervous system (El-Shaly, 2012; El-Saly et al., 2019; Gershon, 2013; Gunawardene et al., 2011). 

Motilin (MTL) is an important gastrointestinal hormone with anti-inflammatory properties that 

can help with gastrointestinal motility by regulating smooth muscle contractions in the GI 

system. Motilin promotes gastric emptying and enhances rectal compliance (Al-Missri et al., 

2021). The neurotransmitter, 5-hydroxytryptamine (5-HT), also known as serotonin, is a crucial 

modulator of intestinal motility, and secretion. It can also cause the visceral afferent nerve and 
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the intestinal nervous system to become overly receptive, resulting in stomach discomfort, 

distension, and other symptoms (Yang et al., 2021) (Bamalan & Al-Khalili, 2021). Another 

hormone and neurotransmitter promoting enteric smooth muscle cell contraction, and 

gastrointestinal blood flow is called a vasoactive intestinal peptide (VIP), a potent anti-

inflammatory hormone (Zandee et al., 2021).  

Recognition receptors such as toll-like receptors (TLRs) play a vital role in the innate 

immune system as primary sensors of microbial products and activate pathways for immune 

and inflammatory inducing genes. The proteins TLR2 and TLR4 are involved in the maintenance 

of intestinal epithelial homeostasis. Pathogenic bacteria activate TLR4, thereby enhancing 

barrier disruption and the production of pro-inflammatory cytokines (Reviewed in Saez-Lara, 

2015). Studies have shown that Bifidobacterium and Lactobacilli stimulate IL-10 and TGF-β 

production by dendritic cells and inhibit the release of pro-inflammatory cytokines, such as IL-

1β, IL-1α,  IL-6, and TNF-α (Hong et al., 2014). IBS patients have shown dissimilar expression 

compared to healthy individuals, with increased TLR-4 and TLR-5 expression and decreased 

TLR-7 and TLR-8 expression (Hong et al., 2014).  
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2 Methodology  

2.1. Literature search 

In this dissertation was performed a systematic review of the beneficial probiotic 

effects of LAB and Bifidobacterium found in fermented foods in the prevention and treatment 

of gastrointestinal diseases. PubMed and Google Scholar were used in the search. The 

limitations used in the search engine database were: clinical study, clinical trial, controlled 

clinical trial, randomised controlled trial, review and systematic reviews, human, abstract, full 

text, and full free text that was published between 2016 and 2022 in English using the MeSH 

terms “fermented foods”, “probiotics” and “lactic acid bacteria“ combined with “inflammatory 

bowel disease,” and “gastrointestinal disease.“ Older sources were used to obtain information 

about the theoretical background. The bibliographies of sources were also examined for 

further knowledge based on the search limitations that had previously been included. 

 

2.2. Study selection 

The review contains randomised double-blind placebo-controlled clinical trials that examined 

the effects of LAB strains and probiotic supplements on gastrointestinal illnesses, with an 

emphasis on IBS. The inclusion criteria were as follows: (i) studies about patients with GI 

diseases, with emphasis on IBS patients; (ii) adult participants; (iii) studies about the effect of 

Lactic Acid Bacteria on GI diseases; (iv) IBS and control groups being similar in age, sex, and 

geographical regions; (vi) sufficient information to calculate means and SD for abdominal pain, 

stool frequency and change in daily life between the two groups. If sources met these criteria, 

the text was screened and evaluated. If selected the text was then re-evaluated in detail.  

Studies were excluded if: (i) study was older than 2016; (ii) animal studies; (iii) studies 

without controls; (iv) child participants; (v) studies with insufficient data; (vi) information 

regarding the type of Probiotic supplement and dosage was not clear. The search was limited 

to human studies and the English language. Finally, six studies from various parts of the world 

satisfied the criteria for inclusion and exclusion. 
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Figure 4 - Flow diagram of searched studies, preferred reporting items for systematic review.  
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2.3. Data extraction 

The following information was gathered from all studies that met the inclusion criteria (where 

data was available): publication year, type of study, number of participants, characteristics of 

the population, sample size (n) in both groups, gender, and age; length of study trial; data on 

the criteria used for the diagnosis of IBS; microorganism probiotic strains; dose size; 

modulation of the microbiota; modification of the clinical parameters: (i) change in abdominal 

pain or discomfort, abdominal distension, abnormal bowel habits, bloating, constipation, 

diarrhoea, stool frequency, and consistency; (ii) general health and well-being related: quality 

of life, overall health, and work productivity; (iii) biomarkers related to metabolic changes: IL-

6, IL-10, IL-12, IL- β, TNF-α, IL-6, MTL, 5-HT, and VIP; (iv) change in microbiome composition 

and SCFAs. The p-value and reported effect size for each specific outcome were also extracted 

when available. Table 1 and Table 2 summarise the primary data findings.  
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3. Results 

3.2. Study characteristics 

The characteristics of the included studies are summarised in Tables 1 and 2. A total of six 

studies (Lewis et al.,2020, Fuke et al., 2017, Yang et al., 2021, Shin et al., 2021, Martoni et al., 

2020 & Skrzydło-Radomanska et al., 2020) comprising 654 participants meeting the inclusion 

criteria of having some type of gastrointestinal disease, focusing on IBS types (IBS-D, IBS-C and, 

IBS-M) were included. The number of participants in each study ranged from 44 to 220 

participants. The intervention groups were composed of 332 participants (50,8%) compared 

to 322 participants in the control groups (49,2%). Participants were from six different countries 

(Canada, Japan, China, Korea, India, and Finland) (Table 1).  

All the included studies were double-blind, randomised, placebo-controlled studies. 

More women than men were enrolled, accurate statistical results of this can not be obtained 

as not all clinical trials provided that information. But from the information given there are 

more women than men. (Table 1). All enrolled participants were older than 18, and the age 

span was from 18 to 70 years.  
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Table 1 – Baseline characteristics of the included studies.  

First author 
(year) 

Country  n, 
treatment 

n, 
control 

Gender (female: 
male ratio) 

Range (min-max 
years) 
mean age (years) 

Lewis  
(2020) 

Canada 84 81 Treatment 67:17 
Placebo 64:17 

N/A 
N/A 

Fuke  
(2017) 

Japan  20 22 Made equally (20-49)  

Yang  
(2021) 

China 28 27 Treatment 8:20 
Placebo 10:17  

(N/A) 
Treatment; 47,4 
Placebo; 52,7  

Shin  
(2021) 

Korea  54 50 Treatment 42:14 
Placebo 35:21 

(N/A) 
Treatment 38,9 
Placebo 37,3  

Martoni 
(2020) 

India 111 109 Treatment 58:53 
Placebo 54:55  

(18-70 years) 
Treatment; 39,4 
Placebo; 37,6  

Skrzydło-
Radomanska 
(2020) 
  

Finland 
 
  

35 
 
  

33 
 
  

Treatment 25:19 
Placebo 24:9  

(18-60 year) 
Treatment; 43,2 
Placebo 36,7  

 

N-number of participants; N/A = not available. 
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Table 2 – Characteristics of the included studies.  

First author 
(year) 

Duration 
(weeks)  

Study 
population 

Diagnostic 
criteria  

Sample 
collection 

Lewis  
(2020) 
  

12 weeks  
 
  

IBS-C, IBS-D & 
IBS-M 
  

Rome III 
 
  

Fecal sample 
 
  

Fuke 
(2017) 
 
  

20 weeks  
 
 
  

IBS-D  
 
 
  

N/A 
 
 
   

Blood, urine 
& fecal 
sample 
  

Yang  
(2021) 
 
  

5 weeks 
 
 
  

IBS-D 
 
  
  

Rome IV 
 
 
   

Fecal sample 
 
 
  

Shin 
(2021) 
 
  

8 weeks  
 
 
  

lower GI 
symptoms 
 
  

Rome III 
 
 
  

Fecal and 
blood 
samples 
  

Martoni (2020) 
 
  

6 weeks 
 
   

IBS 
 
  

Rome IV  
 
  

N/A 
 
  

Skrzydło-
Radomanska 
(2020) 

8 weeks 
 
  

IBS (IBS-D) 
 
  

Rome III 
 
  

Fecal sample 
 
  

 
N/A = not available; IBS-irritable bowel syndrome; IBS-C: IBS with predominant constipation; 
IBS-D: IBS with predominant diarrhoea; IBS-M: IBS mixed type; NR-not reported; The Rome III 
diagnosis of IBS: required chronic abdominal pain or discomfort for at least 3 days per month; 
Rome IV diagnostic; required at least 1 day per week of abdominal pain.  
 

Among the six studies included in the analysis, three used the Rome III criteria, two 

used the Rome IV criteria, and one used different or unspecified criteria for diagnosing IBS. The 

treatment period varied from 5 to 20 weeks across the included studies. The most frequently 

evaluated symptoms were abdominal pain, bloating, stool frequency and consistency, quality 

of life, mental well-being, and overall well-being (Table 2). 

The studies used treatment protocols based on different LAB and Bifidobacterium such 

as L. paracasei, L. brevis, L. plantarum, L. acidophilus, L. johnsonii, L. rhamnosus, B. longum, B. 

lactis, B. animalis and B. Bifidum (Table 3). 
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Table 3 – Summary of randomised clinical interventions of LABs and Bifidobacterium in IBS.  

Reference 
 
  

Type of 
bacteria  
  

Probiotic 
Strain 
  

Intervention 
time/dose 
  

Methods 
used for 
measures 

Main outcome  
 

 
Lewis  
(2020) 
 

L. paracasei &  
B. longum 
 

HA-196 & 
R0175 
 

12w/ 
10x10^9  
CFU/day 
 

IBS-SSS, SF-
36, HADS, 
CSBM & 
change in 
microbiome 
composition 
 

Both strains improved 
quality of life. Both 
may reduce GI  
symptoms severity 
and improve the 
psychological well-
being of IBS 

Fuke  
(2017) 
 
 
 
 
 

L. brevis + β-
carotene  
 
 
 
 
 

KB290 & (BC) 
 
 
 
 
 
 

20w/ 
10x10^9  
CFU/day  
 
 
 
 

Bowel 
movement, 
WPAI, SF-8, 
BSFS & 
cytokine 
serum levels 
 

Significant 
improvement in stool 
frequency, higher 
serum concentration 
of anti-inflammatory 
IL-10 compared with 
placebo 

Yang  
(2021) 
 
 
  

L. plantarum 
 
 
 
  

CCFM1143 
 
 
 
  

5w/ 
3,52 x10^9  
CFU/day 
 
  

BSFS & IBS-
SSS 
 
 
  

Therapy improved 
clinical symptoms in 
patients with IBS-D.  
 

Shin  
(2021) 
 
 
 
 
 
  

L. plantarum, 
L. johnsonii & 
B. lactis 
 
 
 
 
  

IDCC 3501, 
IDCC 9203 & 
IDCC 3401 
 
 
 
 
  

8w/ 
1x10^10  
CFU/day 
 
 
 
 
  

BSFS, 
abnormal 
bowel 
movement & 
overall 
symptoms. 
 
  

Relief of overall 
symptoms in 
treatment group 
compared to placebo. 
Strain in trial is 
effective in relieving 
lower GI symptoms 
 

Martoni 
(2020) 
 
 

L. acidophilus 
& B. animalis 
 
 

DDS-1 & 
UABla-12 
 
 

6w/ 
1×10^10  
CFU/day  
 

APS-NRS, IBS-
SSS, IBS-QpL 
& PSS 
 

Both strains showed 
improvement in 
abdominal pain score 

Skrzydło-
Radomanska 
(2020) 
 
 
  

L. rhamnosus, 
L. acidophilus, 
B. lactis, B. 
longum & B. 
bifidum + FOS 
  

19070-2, 
DSMZ-32418, 
DSMZ-32269, 
DSMZ- 32946 
& DSMZ-
32403  

8w/ 
10x10^9 
CFU/day 
 
 
  

IBS-SSS, IBS-
GIS & IBS-AR 
 
 
 
  

Reduction of IBS 
symptom severity 
 
 

 

W= weeks (duration); CFU= Colony-Forming Unit; FOS = Short Chain Fructooligosaccharides 
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3.3. Results 

In the six studies that met the inclusion criteria, several primary and secondary endpoint 

outcomes were measured to assess the effect of LAB and Bifidobacterium treatment on GI-

illness-related symptoms and overall well-being. Three studies (Lewis et al., 2020; Yang et al., 

2021; Shin et al., 2021) used the IBS-symptom severity scale (IBS-SSS) to measure IBS 

symptoms severity, abdominal pain, duration, abdominal distension, and tightness. One study 

(Skrzydło-Radomanska et al., 2020) also used the IBS-adequate relief scale (IBS-AR) assessment 

in addition to IBS-SSS, Martoni et al. (2020) also used the Accuracy of the pain-numeric rating 

scale (APS-NRS) and Fuke et al. (2017) used an 11 point Likert scale to measure abdominal pain. 

For assessment of change in bowel movements, bowel habits, stool frequency, and 

consistency. Four studies (Fuke et al., 2017,  Yang et al.,  2021, Shin et al., 2021 & Skrzydło-

Radomanska et al., 2020) used the Bristol stool form scale (BSFS) for fecal samples analysis and 

diary logs. One study (Lewis et al., 2020) assessed spontaneous bowel movement (SBM) and 

complete spontaneous bowel movement (CSBM) using participants diaries as the source, while 

two studies  (Martoni & Skrzydło-Radomanska) relied on diary logs and interviews as a resource 

for assessing change in bowel movement and bowel habits. 

Several different approaches were used in the studies to assess the quality of life, 

anxiety, depression, and overall well-being. Two studies (Lewis & Yang) used the Short Form 

36 Health Survey Questionnaire (SF-36) to estimate changes in the general health of life and 

psychological well-being and the Hospital Anxiety and Depression scale (HADS) to assess 

depression and anxiety. Fuke et al. (2017) used the methods of Work productivity and 

impairment of daily life (WPAI), and SF-8 health survey to survey overall well-being, and 

physical functioning. Two studies (Yang et al., 2021 & Martoni et al., 2020) used the Quality-

of-life questionnaire (IBS-QoL) for the assessment of change in the quality of life of participants 

in the selected studies. Martoni et al. (2020) additionally used the Perceived stress scale (PSS) 

to measure mental stress and psychological well-being. In one study, Skrzydło-Radomanska et 

al. (2020) examined the connection between improvement or worsening of IBS symptoms by 

using IBS Global improvement scale (IBS-GIS).  

The studies used a variety of methods to measure cytokine serum levels and changes 

in microbiome composition. Three studies (Fuke et al., 2017, Yang et al., 2021 & shin et al., 

2021) measured changes in cytokine serum levels. Using an enzyme-linked immunosorbent 
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test (ELISA), Fuke et al. (2017) examined serum concentrations of IL-10, IL-1β, and IL-12 

cytokines. Yang et al. (2021) investigated serum levels of TNF- α, IL-6, MTL, 5-HT, and VIP. In 

addition, serum levels of IL-6 and TNF- α were also analysed in the study by Shin et al. (2021). 

Three studies (Lewis et al., 2020, Yang et al., 2021, and Shin et al., 2021) used stool samples to 

detect changes in microbiome composition. Lewis et al. (2020) examined microbiome 

composition in both treatment groups and placebo groups. Stool samples were taken before 

treatment and after 8 weeks, and total DNA was extracted using the QIAamp Fast DNA Stool 

Mini Kit. Yang et al. (2021) evaluated microbiota composition and SCFA utilisation using regular 

stool samples. Lastly, Shin et al. (2021) performed a PERMANOVA test on collected stool 

samples to analyse bacteria-derived extracellular vesicles (Evs) in feces.   
The following table (Table 4) presents each study´s outcome measures and indicates if the 

improvement of IBS symptoms was statistically improved in the treatment group compared to 

the control group.  

 

Abdominal pain and severity of IBS symptoms 

All studies evaluated the probiotic effect of lactic acid bacteria on the severity and intensity of 

abdominal pain and discomfort in IBS patients. In comparison to the start of the experiment, a 

significant number of participants had reduced symptoms or improved abdominal pain ratings.   

Five studies detected a significant decrease in overall abdominal pain scores after 

treatment, with p-values ranging from <0.05 to <0.001 (Lewis et al., 2020, Fuke et al., 2017, 

Shin et al., 2021, Martoni et al., 2020 & Skrzydło-Radomanska et al., 2020). Lewis et al.  (2020) 

reported the effect size after the tretament  of L. paracasei 0.9632. Yang et al. (2021) observed 

no significant difference before and after intervention with the use of L. plantarum as a test 

subject. (Table 4 and Table S1). The analysis of adequate relief (IBS-AR) did not show any 

statistically significant discrepancies between the studied groups. 

 

Abnormal bowel movements and habits 

The effect of LAB on bowel habits in IBS patients was evaluated in only two studies (Lewis et 

al., 2020 & Skrzydło-Radomanska et al., 2020). A 44% improvement (p = 0.03) in the number 

of SBM from baseline after 8 weeks in IBS-C patients was reported by Lewis et al. (2020). Four 
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studies (Lewis et al., 2020, Fuke et al., 2017, Yang et al., 2021 & Skrzydło-Radomanska et al., 

2020) reported substantial changes in bowel movement and stool. Lewis et al. reported a 

significant 21% decrease in SBM from baseline compared to placebo (p < .05). Treatment with 

L. paracasei for 12 weeks showed a 24% reduction in CSBM, while in participants receiving LB. 

longum 8% reduction was observed. In contrast, participants in the placebo group reported a 

13.5% increase from baseline. In the study by Skrzydlo-Radomanska et al. (2020), the number 

of participants who improved their bowel habits climbed to 40% in the treatment group, 

almost twice as much as in the placebo group. No statistically significant changes in inadequate 

relief assessed by the IBS-AR were observed. Bloating and discomfort were assessed on a visual 

analog scale (VAS) by Shin et al. (2012). Abdominal discomfort, bloating, and flatulence scores 

were significantly lower in the treatment group than in the control group (p < 0.05). 

 

Stool frequency and consistency 

Changes in stool form, stool frequency, and other factors can reveal a lot about intestinal 

health. All evaluated the probiotic effect of LAB on stool frequency and/or consistency. All six 

studies showed a reduction in stool frequency. Lewis et al. (2020) reported a significant 15% 

decrease in stool consistency from their treatment protocol using L. Paracasei. Fuke et al. 

(2017), using  L. brevis with additional beta-carotene observed a reduction in stool consistency, 

whereas the placebo group showed an increase. The study by Yang et al. (2021) showed that 

the placebo group had no improvement in defecation frequency and stool consistency, while 

the results from participants in the L. plantarum CCFM1143 group showed a significant 

reduction. Two studies (Shin et al., 2021 & Skrzydło-Radomanska et al., 2020) observed a 

greater decrease in the frequency of bowel movements in the treatment group ingesting L. 

plantarum, L. Johnsonii, and B. lactis (Shin et al., 2021 ) and L. rhamnosus, L. acidophilus, B. 

lactis, B. longum & B. bifidum (Skrzydło-Radomanska et al., 2020), indicating that the chronic 

diarrhoea symptoms had been partially relieved. A significantly different distribution was 

observed in L. acidophilus DDS-1 (p = 0.002) and B. lactis UABla-12 (p = 0.022) groups 

compared to placebo, with a higher percentage of subjects (83%) exhibiting normal stool type. 

Martoni et al. (2020) reported that over the course of the intervention, a nearly comparable 

percentage of participants in the placebo group transitioned from non-normal to normal vs. 

normal to non-normal stool types (p = 1.000). In contrast, the portion of participants that 
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changed from abnormal to normal stool types increased significantly in the L. acidophilus DDS-

1 group on day 21 (p = 0.006), earlier than B. Lactis treatment group, at day 42 (p = 0.001), 

whereas participants shifting to normal stool types increased significantly in the B. lactis UABla-

12 group at day 42 (p = 0.002). 

 

Constipation and Diarrhoea  

Five studies (Lewis et al., 2020, Fuke et al., 2017, Yang et al., 2021, Shin et al., 2021 & Skrzydło-

Radomanska et al., 2020) researched the effect of LAB on both constipation and diarrhoea, all 

showing reduction of these symptoms. Weekly observation demonstrated significant 

amelioration of individual IBS symptoms such as a feeling of incomplete bowel movements and 

the diarrhoeal type of stool compared to those receiving placebo (Skrzydło-Radomanska et al., 

2020). In the study by Martoni et al. (2020) a different distribution was observed in L. 

acidophilus DDS-1 (p < .002) and B. lactis UABla-12 (p < .022) groups at day 42 as compared to 

placebo, with a higher percentage of subjects exhibiting normal stool type and a 

correspondingly lower percentage of subjects with constipation and diarrhoea stool types. In 

the studies by Lewis et al (2020), Fuke et al. (2017), and Yang et al. (2021), treatment groups 

showed improvement in stool consistency and abnormal bowel movements, thus leading to 

the chronic diarrhoea symptoms being partially relieved.  

 

Quality of life, anxiety, depression and general well-being 

Anxiety and depression are commonly occurring in IBS patients and can have a profound effect 

on mental as well as general well-being (Reviewed in Daniluk et al., 2022). Aspects of well-

being were evaluated in all studies except for Shin et al. (2021). Three studies (Fuke et al., 2017,  

Yang et al., 2021 & Skrzydło-Radomanska et al., 2020) showed no significant intergroup 

differences in the mental or physical component, overall health, and quality of life. A study by 

Lewis et al. (2020) on the assessment of the quality of life with the SF-36 showed that 

participants supplemented with B. longum reported a significant increase of 12% (p < 0.001) in 

energy from baseline, whereas those supplemented with L. paracasei reported a non-

significant 3.7% increase in energy. Evaluation of the emotional well-being and social 

functioning by the SF-36 parameter showed significant improvements in the treatment group 
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while no change was observed in the placebo group. Quality of life and stress measures by 

Martoni et al. (2020) showed that subjects receiving L. acidophilus DDS-1 reported significant 

reductions as compared to placebo in IBS-SSS with domain-specific scores related to the quality 

of life (−21.88 ± 22.27, p < .001) using IBS-QoL questionnaire.  

 

Measurement of cytokine serum levels  

Serum concentration in participants and controls was analysed in 3 studies (Fuke et al., 2017, 

Yang et al., 2021 & Shin et al., 2021). A high serum blood level can be a sign of inflammation, 

possibly due to infection or chronic medical conditions (Purse, 2020).  

Serum concentration in the study by Fuke et al. (2017) showed a decrease from the 

baseline of IL-10 in the placebo group whereas the serum concentrations were sustained 

throughout the study in the treatment group, thus indicating a significant effect of treatment 

(p  = .04). Conversely, no significant differences in serum concentration of IL- β and IL-12 were 

found (p ≥ .05). Yang et al. (2021) explored the effect probiotic bacteria can have on the 

immune response, and nerve-related indicators by monitoring human serum TNF-α, IL-6, MTL, 

5-HT, and VIP. In the placebo group, IL-6 levels were significantly increased (p < .05), VIP raised 

a little but not significantly, and TNF-α and 5-HT were not modified. All serum measurements, 

except for VIP, showed a tendency to decrease in the treatment group. It is noteworthy that 

the treatment group had no significant effect on MTL regulation, placebo treatment 

significantly reduced the MTL level, which reflects the effectiveness of L. plantarum CCFM1143 

on MTL regulation. Shin et al. (2021) explored the levels of serum IL-6 and TNF- α. Results 

showed a significant decrease in IL-6 in the treatment group (p < .001), while no changes in 

levels in the placebo group (p < .306). Levels of TNF- α remained unchanged in treatment group 

(p < .190), while showing significant increase in the placebo group (p < .018). No other studies 

included in this review tested serum concentration, but Martoni et al. (2020), notes that  L. 

acidophilus, strain DDS-1, has been demonstrated to help regulate the fecal and mucosal 

microbiota in young and aged mice, while also lowering the generation of inflammatory 

cytokines in the blood (Vemuri et al., 2018). Although they did not test it in their study.  
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Change in microbiome composition and SCFAs 

Changes in diversity, microbiome composition, species levels, and CFAs was analysed in three 

studies (Lewis et al., 2020, Yang et al., 2021 & Shin et al., 2021). Lewis et al. (2020) studied 

species levels and established participants compliance by using qPCR analysis. After treatment, 

there were no variations in the levels of L. paracasei, B. longum, or Bifidobacterium species in 

persons with IBS-C, -D, or -M. Yang et al. examined the SCFAs change. The placebo group 

showed no significant changes in acetic acid, propionic acid, isobutyric acid, or butyric acid. On 

the other hand, L. plantarum CCFM1143 exhibited a large rise in acetic and propionic acid 

levels but did not influence isobutyric acid or butyric acid. Yang et al. (2021) reported no 

significant change in the diversity of the gut microbiota in the placebo group before and after 

the intervention, whereas the diversity of the gut microbiota in the L. plantarum CCFM1143-

treated participants changed significantly before and after the intervention. The examination 

of phylum abundance showed that Firmicutes, Bacteroidetes, Proteobacteria, and 

Actinomycota were found to be the four main phyla in the gut microbiota of participants s with 

chronic diarrhoea, with Firmicutes having the highest proportion and Proteobacteria having a 

higher relative abundance in chronic diarrhoea patients than in healthy subjects. In addition, 

L. plantarum CCFM1143 affected the Firmicutes and Bacteroidetes (F: B) ratio, while that in the 

placebo group showed no significant difference. Lastly, Shin et al. (2021) reported no 

significant difference in microbial diversity and bacterial composition in both placebo and 

treatment groups, although OTU count increased in the ID-JPL934 group (p = 0.047).  
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4. Discussion  

This review focused on the clinical evidence and gathering data on using LABs and 

Bifidobacterium probiotics as a probable therapeutic strategies for relieve of symptoms in 

gastrointestinal diseases, with emphasis on IBS. The following research questions were the 

subject of this systematic review: What effect does ingestion of probiotics have on the 

frequency and intensity of IBS -related symptoms, mental health, and overall well-being? What 

effect does ingestion of probiotics have on serum concentrations of immunomodulatory 

proteins such as cytokines? What effect does ingestion of probiotics have on microbiota 

composition?  

Despite its extensive prevalence, IBS remains difficult to treat. The use of dietary 

probiotics supplementation to regulate gut dysbiosis to prevent and/or alleviate GI diseases 

like IBS is gaining popularity at an exponential rate. For years, probiotics have been used to 

prevent, alleviate, or treat several diseases. Although probiotics have long been used in clinical 

settings to help with IBS symptoms, the exact effectiveness of probiotics in IBS remains 

uncertain. Because probiotics come in a variety of strains and species, it's impossible to say 

which are the most beneficial. For almost a century, probiotics have been used safely in meals 

and dairy products (Review in Hoveyda et al., 2009). Fermented food contains a wide range of 

microorganisms. Lactic acid bacteria are very important during the fermentation process. They 

add to the nutritious value by metabolising the chemical components of the raw materials, 

improving flavor and texture, and increasing digestibility. Additionally, they have the ability to 

create antibacterial chemicals and have probiotic qualities (Nguyen et al, 2013).  

When analysing the current results, several issues have to be considered. The main 

limitation of this review was how difficult it was to find studies fitting the criteria. Other 

limitations were present. Firstly, the methodological differences between the clinical trials 

used in gathering data for this review are difficult to compare accurately. The probiotic dosages 

used in the studies had a substantial difference, with the minimum dosage being 3.52x10^9 

CFU/day, and the maximum dosage 1x10^10 CFU/day. Also was the intervention time 

different, ranging from 5 weeks to 20 weeks. The majority of trials (Yang et al., 2021, Shin et 

al., 2021, Martoni et al., 2020 & Skrzydlo-Radomanska et al., 2020) lasted eight weeks or less. 

Duration of treatment is important in chronic conditions. Therefore, longer-term studies would 
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be more helpful to get more accurate results. Secondly, the types of probiotic supplements 

used in the studies included in this review are most all different from each other according to 

quantity, microbial strains, and combinations of microbial strains. No significant difference was 

in results comparing studies administering multi-strain probiotic supplements or with mono-

strain. In addition, the included studies used different symptom evaluation tools. Among the 

six included studies, the validated IBS-SSS was the most frequently used questionnaire for 

symptom evaluation, implemented in four of the trials (Table 3).  

This systematic review results indicate that the use of LABs and Bifidobacterium as 

probiotics is an effective and safe therapeutic option for alleviation of some symptoms in 

patients with IBS. Probiotic treatment was associated with reductions in a variety of intestinal 

symptoms in the majority of participants in the selected studies, including abdominal pain and 

discomfort, abdominal distension, aberrant or irregular bowel habits, bloating, and 

abnormalities in stool frequency and consistency. However, due to the use of multiple different 

probiotic different strains, it is hard to tell which one had the most effect. Furthermore, 

different dosages of probiotics may impact their effectiveness, therefore, future research 

should put their attention to detecting the effect of different probiotic combinations with a 

constant dose.  

In terms of results for change in assessed outcomes for mental and overall health, it is 

difficult to specify whether the treatment had any effect. The evidence of evident effect is 

weak. Improvement of mental and overall health may require longer treatment periods or 

longer follow-up to detect effects. Most assessments relied on self-reported symptoms and 

were thus not objectively measurable. Participants may have felt alleviation in symptoms and 

therefore felt better mentally, but bacterias also produce metabolites that take part in 

immunomodulatory functions and have been suggested to impact physical and psychological 

health. 

It would be interesting to explore whether the intake of fermented food had the same 

effect as probiotic supplements. Attempts to manage and handle symptoms of illnesses are 

often done with the use of drugs and pills as the first reaction when the problem could be 

addressed directly by mending to gut microbiota with diet change.  

According to the results from this systematic review, it can be concluded that LABs and 

Bifidobacterium as probiotics can be an effective tool in decreasing symptoms and improving 

the quality of life in patients with IBS. However, further high-quality research is needed to 
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determine the effects that probiotics have on gastrointestinal disorders regarding pain and 

function.  
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6. Annex 
Table 4 - Summary of the results from studies regarding Abdominal pain and severity of IBS symptoms. 

Study, year Population 

Improvement 
over control 
group? 
Yes/No Details 

Lewis, 2020 
IBS-C, IBS-D 
& IBS-M Yes 

All groups decrease and there is no sig difference 
between placebo and treated for IBS-SSS. Significant 
decrease of rescue medication use  for L.paracasei 
treated participants compared to placebo p>0.05 

Fuke, 2017 IBS-D Yes  
Significantly lower intensity of abdominal pain score 
in KB290 + βC group compared with control p<0.05.  

Yang, 2021 IBS-D No 

No significant difference in abdominal symptom 
score between the CCFM1143 treated group and 
placebo was observed 

Shin, 2021 
low GI 
symptoms Yes 

Significant higher relief of overall abdominal 
symptoms was observed in ID-JPL934 group. 
Significant higher relief of overall lower abdominal 
symptoms was observed in the ID-JPL934 group 
compared to placebo (p=0.016).  

Martoni, 
2020 IBS Yes 

The APS-NRS showed a greater reduction in L. 
acidophilus DDS-1 (−2.59 ± 2.07) and B. lactis UABla-
12 (−1.56 ± 1.83)  treatet groups compared to 
placebo  (p = 0.001).Subjects receiving L. acidophilus 
DDS-1 capsules reported significant reductions as 
compared to placebo for IBS-SSS (−133.4 ± 95.19, p 
< .001) with domain-specific scores related to 
abdominal pain severity (−32.94 ± 21.78, p < .001), 
abdominal pain duration (−28.44 ± 24.80, p < .001), 
abdominal distension (−27.20 ± 25.15, p < .001), 
bowel habits (−22.89 ± 22.46, p < .001) and quality 
of life 

Skrzydło-
Radomanska, 
2020 IBS-D yes  

A significant decrease in IBS severity score was 
found in both treatment groups compared to place-
bo (p < .042). Patients receiving synbiotics also 
experienced significantly less flatulence. 

IBS-irritable bowel syndrome; IBS-C: IBS with predominant constipation; IBS-D: IBS with predominant 

diarrhoea; IBS-M: IBS mixed type.  
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Table 5 - Summary of the results from studies regarding stool frequency and consistency. 

Study, year Population 

Improvement 
over control 
group? 
Yes/No Details 

Lewis,  
2020 

IBS-C, IBS-
D & IBS-M Yes 

Significant decrease in bovel movements for IBS-
D subjects treated with L. paracasei  compare to 
placebo (p<0.05)  

Fuke,  
2017 IBS-D Yes  

Significant reduction in stool frequency was 
observed in KB290 + βC treated group compared 
to placebo (p<0.05)  

Yang,  
2021 IBS-D Yes 

Significant reduction of bowel movement 
frequency and Bristol score inpatients in the L. 
plantarum CCFM1143 group compared to 
placebo (p<0.05) 

Shin,  
2021 

low GI 
symptoms Yes 

Greater changes in stool consistency and 
frequency in treatment group compared to 
control 
  

Martoni, 
2020 IBS Yes 

Significant normalisation in stool consistency in 
both treatmemt groups ( p=0.002 for DDS-1 and 
p=0. 022 for UAB1a) compared to placebo. 

Skrzydło-
Radomanska 
2020 IBS-D yes  

Significant improvment in stool preassure 
(p=0.007), and reduction of incomplete bowel 
movements (p=0.000) was found in the 
treatment group copared to placebo 
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Table 6 - Summary of the results from studies regarding quality of Life, anxiety, depression and general 
well-being.  

Study, year Population 

Improvement 
over control 
group?  
Yes/No Details  

Lewis, 2020 
IBS-C, IBS-D 
& IBS-M Yes 

A significant 12% increase in energy from 
baseline was reported participants 
supplemented with B. Longum (p < 0.001) . 
Significant improvments in emotional well-
being and social functioning as assessed by 
SF-36 was seen for the treament groups but 
not for the placebo group.   

 
Fuke, 2017  IBS-D No Ns 
 
Yang, 2021 IBS-D No Ns 

Shin, 2021 
low GI 
symptoms N/A N/A 

Martoni, 
2020 IBS Yes 

Significant increase in Quality of life in DDS-1 
(p=0.016) treatment group compared to 
placebo 

Skrzydlo-
Radomanska, 
2020 IBS-D No Ns 

. Ns = Not significant; N/A = Not analysed.  
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Table 7 - Summary of the results from studies regarding cytokines serum levels. 

study, year population 

Improvement 
over control 
group?  
Yes/No  Details 

Lewis, 2020 
IBS-C, IBS-
D & IBS-M N/A  N/A 

Fuke, 2017 IBS-D Yes  

Serum concentration of IL-10 remained at 
baseline levels for the treatment group 
whereas for the placebo group, IL-10  levels 
decreased over time  (p  = .04). No significant 
differences in serum concentration of IL- β and 
IL-12 were found (p ≥ .05 

Yang, 2021 IBS-D Yes 

Significant increase of serum concentration in 
placebo after 4 week while levels in treament 
group remained unchanged (p <0.05) 

Shin, 2021 
low GI 
symptoms Yes 

Significant decrease of serum levels of IL-6 in 
the treatment group (p <.001), whereas serum 
levels in place did not change in  the placebo 
group. Levels of TNF- α remained unchanged 
in treatment group (p <.190), while a 
significant increase was observed in the 
placebo group (p < .018) 

 
Martoni,  
2020 IBS N/A  N/A 
 
Skrzydlo-
Radomanska
, 2020 IBS-D N/A  N/A 

 

 

Table 8 – Evaluated results obtained using the following search criteria.  

 

 
 
 
 
 
 

( "Probiotics/adverse effects"[Majr] OR  "Probiotics/statistics and numerical data"[Majr] OR  
"Probiotics/therapeutic use"[Majr]) [Mesh] AND/OR "Lactobacillales/drug therapy"[Mesh] OR  
"Lactobacillales/immunology"[Mesh] OR  "Lactobacillales/prevention and control"[Mesh] OR  
"Lactobacillales/therapeutic use"[Mesh] ) AND/OR ( "Inflammatory Bowel Diseases/drug 
therapy"[Majr] OR  "Inflammatory Bowel Diseases/prevention and control"[Majr] ) AND/OR ( 
"Gastrointestinal Diseases/drug effects"[Majr] OR "Gastrointestinal Diseases/drug therapy"[Majr] 
OR  "Gastrointestinal Diseases/prevention and control"[Majr] ).  
 


