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Abstract

As our understanding of the intricate interaction between gut bacteria and human health continues to
expand, so too has interest in the ability of probiotics to manage gut microbiota and confer multiple health
benefits to the host. The mini literature review focuses on the expanding potential of the use of probiotics in
GI health, with a focus on probiotics' potential therapeutic advantages in a variety of gastrointestinal (GI)
illnesses. Probiotics play a significant role in managing diarrhea and symptoms of irritable bowel syndrome
with diarrhea (IBS-D) by modulating gut microbial communities. Specific probiotic strains have been found
to reduce the abundance of harmful bacteria, regulate inflammatory markers like interleukin 6, and improve
GI symptoms such as abdominal discomfort and stool consistency. Additionally, probiotic blends have
shown potential for preventing GI infections and alleviating GI pain in IBS-D patients. Studies have
demonstrated that certain multi-strain probiotics, including Bifidobacterium and Lactobacillus species, can
significantly increase the frequency of bowel movements and reduce the proportion of individuals
experiencing constipation. It has also been found that probiotic supplementation may reduce the incidence
of postoperative complications and mortality, particularly in patients undergoing colorectal
adenocarcinoma surgery. Additionally, probiotics have been associated with decreased levels of pro-
inflammatory cytokines and improved clinical outcomes in patients with colorectal cancer. Furthermore,
probiotics have been associated with enhanced digestive tolerance, reduced GI inflammation, and prolonged
clinical remission in certain UC patients. Studies have also shown that probiotics, administered either
directly to infants or pregnant women during the perinatal stage, can alleviate symptoms such as
inconsolable crying and irritation associated with infant colic, improve bowel movement frequency in cases
of functional constipation, and enhance overall conditions in premature infants, including reducing
regurgitation and improving feeding tolerance. The review addresses both encouraging results and
challenges with probiotic therapy, while also arguing for more studies to elucidate underlying mechanisms
and enhance therapeutic techniques. As we traverse the complex field of probiotic therapy in the treatment
of GI illnesses, researchers, physicians, and other healthcare professionals can benefit from the informative
information provided by this study.

Categories: Gastroenterology, Nutrition, Internal Medicine
Keywords: irritable bowel syndrome, diarrhea, constipation, colorectal cancer, ulcerative colitis, gastrointestinal
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Introduction And Background

"Live microorganisms that, when administered in adequate amounts, confer a health benefit on the host
organisms" is how the Food and Agriculture Organization and the World Health Organization describe
probiotics [1]. Probiotics are frequently conceived of as dietary components that affect the microbiota of the
human gut and have a regulating influence on the pattern and composition of the flora of the intestines.
Through maintaining the mucosal barrier, supplying nutrients, and fostering disease resistance, intestinal
flora directly impacts people's lives and strengthens immunity (Figure 1) [2].
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FIGURE 1: Intestinal microbes potentially play a vital role in host-
microbiota interactions through luminal conversion

Nutrients ingested orally can be metabolized by intestinal microbes into bioactive compounds, influencing both
host health and the intestinal microbiota. Key examples include gamma-aminobutyric acid (GABA) and short-chain
fatty acids (SCFAs).

Image Credits: Created With Biorender.com

When nutrients are consumed by the host, such as vitamins, amino acids, and dietary fiber, intestinal
bacteria assimilate the nutrients and transform them into a variety of metabolites. Short-chain fatty acids
(SCFAs), biogenic amines like histamine, and other metabolites generated from amino acids, such as
serotonin and gamma-aminobutyric acid (GABA), are among the results of these metabolic transformations
that show biological activity in both healthy and pathological settings [2-3]. The synthesis of these
substances may also lead to changes in the makeup of microorganisms (Figure 7). In the intestinal lumen,
indigestible carbohydrates are fermented to produce SCFAs such as butyrate, propionate, and acetate. In
addition to providing human colonic epithelial cells with metabolic energy, metabolically active SCFAs are
essential for many biological functions. Furthermore, the gastrointestinal tract's resident good bacteria,
primarily Bifidobacterium and Lactobacillus species, proliferate when prebiotic carbohydrates like inulin and
fructo-oligosaccharides ferment [2].

Our gut microbiota is subjected to a variety of stressors during life, such as antibiotics, poor diet, alcohol,
strenuous exercise, and pathogenic microbes. Dysbiosis is the state in which gut microbiota are unable to
fight off these assaults, leading to a long-lasting change that might not be conducive to health [3]. Targeted
probiotics may be utilized to correct the upset gut's microbial balance and reverse dysbiosis. Probiotic agents
include Saccharomyces boulardii, the gram-negative Escherichia coli strain Nissle 1917, several strains of
Lactobacilli that produce lactic acid, and several strains of Bifidobacterium [4]. Numerous mechanisms are
employed by probiotic microorganisms to exert their effects, including modulation of immune function,
interaction with the host's resident microbiota, production of organic acids and antimicrobial compounds,
enhancement of the integrity of the gut barrier, production of enzymes, elevation of the release of anti-
inflammatory cytokines, stimulation of antibody secretion, and stimulation of natural killer cell activity
(Figure 2). Research suggests that specific strains, dosages, and durations must be chosen and matched to
the specific condition to elicit a therapeutic effect [5].
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FIGURE 2: Mechanisms of probiotics in the human Gl tract

Probiotics have the potential to influence the composition of intestinal microbial communities and inhibit the
proliferation of harmful pathogens by stimulating the host's production of B-defensin and Immunoglobulin A (IgA).
Moreover, probiotics may strengthen the intestinal barrier by preserving tight junctions and promoting mucin
production. Additionally, probiotics may modulate the immune system by regulating cytokine secretion through
signaling pathways such as nuclear factor kappa B (NFkB) and mitogen-activated protein kinases (MAPKs),
impacting the proliferation and differentiation of immune and epithelial cells. Furthermore, probiotics can regulate
gut motility and pain perception by controlling pain receptor expression and neurotransmitter secretion.

plgr: polymeric immunoglobulin receptor, APRIL: a proliferation-inducing ligand, STATs: signal transducer and
activator of transcription proteins, Treg: regulatory T-cells, Th1: T helper cell type 1, Th2: T helper cell type 2, Gl:

gastrointestinal

Image Credits: Created With BioRender.com

With the goal of helping to treat and prevent a variety of gastrointestinal conditions, such as antibiotic-
associated diarrhea (AAD), irritable bowel syndrome with diarrhea (IBS-D), constipation, ulcerative colitis,
post-surgical complications, severe illnesses, and pediatric gut health, this comprehensive review article
aims to analyze and summarize the results of randomized controlled trials carried out over the past ten years
on the efficacy of probiotics in modulating the microbiota of the digestive tract. This would enable
healthcare providers to identify future lines of exploration by compiling the most recent data.

Review

Antibiotic-associated diarrhea and irritable bowel syndrome with

diarrhea

The majority of studies conducted in the last few years have concentrated on the intricate relationship
between gut microbiota, the use of antibiotics, and the incidence of diarrhea. The main causes of AAD, a
common side effect of antibiotic therapy, are thought to be disruptions in metabolic pathways and intestinal
dysbiosis [6]. Likewise, altered microbiota and other physiologic mechanisms like altered mobility of the
gastrointestinal (GI) tract, visceral discomfort, raised intestinal permeability, immune activation, and
disruptions in brain-gut function are also linked to altered microbiota and IBS, a variety of functional bowel
disorders characterized primarily by abdominal discomfort and bowel habit irregularities (Figure 3) [7].
Patients are classified as having IBS-D if more than 25% of their bowel movements are consistent with a

Bristol stool form score of 6 or 7.
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FIGURE 3: A schematic representation of the IBS pathophysiology

Psychological, physiological, and neuro-gastroenterological factors are thought to be involved in the generation of
irritable bowel syndrome (IBS) symptoms, including bloating, abdominal pain, and altered motility.

Image Credits: Created With BioRender.com

Dietary changes, lifestyle changes, and pharmaceutical interventions such as 5-HT3 antagonists, opioid
agonists, antibiotics, and bile salt sequestrants are currently accessible therapies for IBS-D [8]. These
therapies may provide some comfort, but each person may respond differently, and some may have negative
side effects that could be fatal. For instance, loperamide, a peripherally acting opioid receptor agonist,
effectively lowers abdominal pain and enhances the frequency and quality of stools in people with IBS-D [9].

However, a retrospective study discovered a connection between ventricular dysrhythmias and long-term
loperamide use [10].
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There have not been many investigations done to date that explain the intricate physiological relationship
between probiotics and gut microbiome colonization, despite improvements in screening methods and
serologic testing. It was discovered that Lactiplantibacillus plantarum CCFM1143 could modulate the SCFAs,
particularly acetic and propionic acids; inhibit the increase in interleukin 6 (IL-6) and the reduction in
motilin; and regulate the gut microbial communities, specifically lowering the proportion of Bacteroides and
Eggerthella and boosting loads of Akkermansia, Anaerostipes, and Terrisporobacter [11]. Furthermore, a study
by Wieérs et al. demonstrated that Pseudomonas gut colonization significantly decreased from 25% to 8.3%
in patients treated with a probiotic combination of Saccharomyces boulardii, Lactobacillus acidophilus NCFM,
Lactobacillus paracasei Lpc-37, Bifidobacterium lactis Bl-04, and Bifidobacterium lactis Bi-07 (Bactiol duo®)
after antibiotic therapy [12]. Additionally, the same study showed that following antibiotic therapy, the
colonization of the stomach with Enterobacteria that produce ampicillin temporarily increased and then
decreased following a probiotic intervention. Therefore, employing probiotic blends could be useful in
preventing GI infections from colonizing the gut. For example, the targeted multi-strain probiotic BioKult
has been shown to significantly lessen IBS-D patients' GI pain [13].

Following treatment with Lacticaseibacillus paracasei DG probiotics, there was a significant reduction in the
fecal abundance of 13 bacterial taxa, including Coriobacteriaceae, Dorea spp., and Collinsella aerofaciens,
among IBS-D and IBS-M patients [14]. These taxa were found to be overrepresented among probiotic
responders. The administration of BIO-25 probiotic capsules was found to reduce bilophila in women with
IBS-D in another placebo-controlled study. The study also suggested that patients with a more compatible
baseline microbiome profile could be identified in order to customize specific probiotic formulations for
individual patients, which could improve treatment responses, decrease the use of inappropriate probiotics,
and lower associated healthcare expenses [15].

Probiotics are typically seen to be both reliable and beneficial in treating the symptoms experienced by IBS-
D sufferers. When patients received multi-strain antibiotic treatment, two investigations found no negative
side effects [13,16]. Furthermore, Yang et al. found no adverse effects among patients treated with
Lactiplantibacillus plantarum CCFM1143 following a follow-up [11]. The effectiveness of treating IBS-D
patients with combined diet modification and probiotics has only been partially studied. Patients who
combined a Bifidobacteria probiotic along with an IgG-testing-informed elimination diet demonstrated
considerable relief in their symptoms, despite the fact that their total IgG titers did not significantly
decrease, according to one study that examined patients who took a placebo and continued eating an IgG-
positive diet [17].

Constipation

Approximately 14% of people globally suffer from chronic idiopathic constipation, a GI condition affecting
colonic or anorectal function [18]. Constipation most likely has a complex etiology and pathophysiology. The
underlying pathophysiology is complicated and involves the reciprocity of different contributing factors,
including physical weakness brought on by frailty, medication side effects from antiparkinsonian drugs,
enteric nervous system-related GI dysfunction caused by alpha-synuclein buildup, and sphincter
contractions that are reduced as a result of the disease [19]. As a result of this, treating constipation
presently is still challenging, despite the fact that there are a few different approaches that may be taken,
such as changing one's lifestyle and eating habits, using bulking substances, stool softening agents,
stimulant laxatives, or doctors' prescription medications [20]. In the past, the only treatments for dysbiosis
of the gut that altered the microbial composition of the feces and caused constipation were isoosmotic
macrogol and lubiprostone, which showed excellent outcomes in terms of frequency as well as consistency
of the stool [21-22]. Similar findings have been made on the basic role that GI bacteria play in gut motility.
While it is evident that some probiotic strains have proven to be quite helpful in treating constipation, there
is still a lot of uncertainty about the optimal way to utilize them and which strains are most effective for
different scenarios and patients.

Within eight weeks of probiotic treatment, there was a notable improvement in the frequency of bowel
openings and gut time transit in individuals suffering from constipation, according to a placebo-controlled
trial utilizing Hexbio®, a multi-strain probiotic. The weekly mean bowel movement was significantly higher
in those who took the multi-strain probiotic (including Bifidobacterium sp. and Lactobacillus sp.) as opposed
to the placebo. Moreover, the proportion of patients who continued to experience constipation was
considerably lower in the probiotic group (using Lactobacillus sp. and Bifidobacterium sp.) (22.7%) compared
to the placebo group (57.7%) [23]. In a different investigation, the effects of supplementing with two
different dosages of Bifidobacterium animalis subsp. lactis HNO19 for 28 days on chronic idiopathic
constipation were examined [24]. Although there were no statistically significant variations in the primary
or secondary outcomes across the therapies, a post hoc analysis showed that irrespective of the HNO19
dosage, individuals with less than three weekly bowel movements had a significant increase in weekly bowel
movement frequency. According to these results, future HN0O19 therapies may concentrate on addressing
poor stool frequency. In a study, participants received a probiotic product containing Lactobacillus
acidophilus DDS-1, Bifidobacterium animalis subsp. lactis UABla-12, Bifidobacterium longum UABI-14, and
Bifidobacterium bifidum UABb-10 for a duration of four weeks. The majority of participants in the probiotic
group reached a balanced pattern in less than a week, indicating that they had faster restoration of bowel
frequency and consistency [25].
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Probiotics’ impact on elderly constipation was documented in two investigations. One

investigation evaluated the effects of Bifidobacterium longum BB536 on older individuals with chronic
constipation using the constipation scoring system [26]. Probiotic treatment significantly increased bowel
motions, even if the primary goal of addressing changes in total score was not significant. The results of this
study suggest that supplementing with Bifidobacterium longum BB536 is a safe and semi-effective way to
help older people who suffer from persistent constipation. In another study, testing was done on a novel
liquid probiotic formulation that contained Bifidobacterium animalis subsp. lactis BLC1, Lactobacillus
acidophilus LA3, and Lactobacillus casei BGP93. In older patients with functional constipation, the results
show effectiveness, safety, and good tolerance [27].

Major surgical procedures and severe conditions

As the frequency of elective surgeries rises, infection, morbidity, and mortality will also rise, especially in
elderly patients with numerous ailments. Despite improvements in global healthcare accessibility,
postoperative complications are on the rise. Infections strike 10-20% of surgery patients [28]. Treatment
options for postoperative infections include wound care, surgery, and antibiotics. Adverse effects from
antibiotics, scar tissue formation from surgery, and delayed healing from incorrect wound care are all
possible outcomes. The gut microbiota must be varied and in balance in order to sustain homeostasis.
Prolonged inflammation and a rise in carcinogenic chemicals linked to dysbiosis can have major
repercussions, including colorectal cancer. Probiotics, on the other hand, preserve eubiosis and hence aid in
averting such instances [29]. Probiotics increase patients' chances of a successful and risk-free surgical
recovery from colorectal adenocarcinoma, according to multiple studies. Patients who took probiotics had a
six-month reduction in surgical complications and mortality, according to a randomized controlled
experiment [30]. Six strains of probiotics, Lactobacillus and Bifidobacteria, were investigated in a six-month
clinical research to see how they affected the inflammatory cytokines and clinical outcomes of patients with
colorectal cancer [31]. The administration of probiotics was demonstrated to be advantageous by the
reduction of pro-inflammatory cytokine levels (TNF-a, IL-6, IL-10, IL-12, IL-17A, IL-17C, and IL-22). In a
different randomized, double-blind study, digestive enzymes (Aczym) or probiotics (Clostridium butyricum or
Bifidobacterium longum) reduced gas, malodorous flatulence, burping, burning sensations, abdominal noises,
and abdominal cramping in sixty patients who had gastric bypass surgery due to extreme obesity and
experienced GI symptoms following the procedure [32]. These findings suggest that probiotics or digestive
enzymes may help with post-gastric bypass discomfort.

However, research has shown that probiotics have no therapeutic effects on a number of different illnesses.
In a double-blind, randomized, placebo-controlled research, the effects of Lactiplantibacillus plantarum 299v
(Lp299v) supplementation on nutritional status, enteral formula tolerance, and quality of life were
investigated in cancer patients undergoing home enteral nutrition. There was a significant increase in
serum albumin levels when comparing Lp299v versus placebo. Furthermore, Lp299v reduced the amount of
vomiting and flatulence. Interestingly, though, neither group's quality of life improved statistically,
suggesting that enteral nutrition rather than Lp299v supplementation was the cause [33]. Probiotics and
immune nutrients were integrated into enteral ecoimmunonutrition, which was assessed in connection with
the findings of a study on patients with stomach cancer. On the seventh postoperative day after surgery, the
ecoimmunonutrition group had greater CD4+ concentrations and lower C-reactive protein levels, but there
were no appreciable variations in nutritional status or problems between the groups. A shorter time to first
flatus in this group than with enteral feeding suggests improvements in intestinal healing and
immunological function [34]. Another study examined the impact of preoperative Saccharomyces boulardii
probiotic medication on intestinal mucosal inflammatory cytokine levels in colon surgery patients.
Probiotic-treated patients showed significantly lower levels of mRNA for IL-1pB, IL-10, and IL-23A than did
the control group. Regarding cytokine mRNAs, probiotics clearly had no effect on infection rates, even if
they may have decreased the expression of intestinal mucosal inflammatory cytokines. Both groups had
comparable levels of infection and other cytokine mRNA following surgery [35].

Ulcerative colitis

The gut microbiome is impacted by ulcerative colitis (UC) in a number of ways. A noteworthy feature is the
decline in microbial diversity, which is attributed to a rise in potentially hazardous bacteria like
Proteobacteria and a fall in beneficial microbes like Firmicutes and Bacteroidetes [36]. Additionally, some
bacterial species have an unbalanced makeup, leading to an overabundance of pro-inflammatory
microorganisms. Furthermore, the mucosal barrier's integrity is damaged, which permits germs to infiltrate
the gut wall's deeper layers and cause inflammation. The immune system's response exacerbates the
dysbiosis further, perpetuating the cycle of inflammation and microbial disruption [37-39]. The hazards and
issues associated with UC vary in severity depending on the individual; the most important of them is the
heightened risk of colorectal cancer [40]. Severe inflammation may also have other risks, such as poor
nutrition absorption, toxic megacolon, and extraintestinal symptoms.

Numerous studies have examined the modulatory influence of probiotics on the gut microbiota in UC,
finding intricate interactions that may lead to novel therapeutic strategies. According to Yilmaz et al., eating
fermented milk products like kefir modifies the gut microbiota, as evidenced by changes in the bacterial load
of Lactobacillus found in the feces [37]. Several investigations have also elucidated the advantages associated
with the application of probiotic blends in the management of UC. Giving a combination of six probiotic
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strains to people with UC may have a number of short-term benefits, per a research by Sanchez-Morales et
al. [41]. When compared to the control group, this study demonstrated that patients who received a
combination of six probiotic strains showed significant improvements in histological findings and a trend
toward improvement in disease activity. Additionally, the study showed that probiotic therapy was
associated with better eating tolerance in individuals with UC. According to this, probiotics may aid in
enhancing digestive tolerance, which may have an effect on an individual's overall nutritional status and
general well-being. A third study found that probiotic pills with the WeChat platform may help patients with
mild-to-moderate UC manage their health in terms of their general quality of life, inflammatory markers,
and nutritional status [39]. Furthermore, a study by Palumbo et al. indicates that probiotic mix (Lactobacillus
salivarius, Lactobacillus acidophilus, and Bifidobacterium bifidus strain BGN4) and mesalazine administered
over an extended period of time may be an alternative to corticosteroids for the treatment of mild-to-
moderate UC and be associated with long-lasting beneficial effects and improved clinical response [36].
Additionally, it was discovered that when used as an adjuvant therapy to 5-aminosalicylic acid, the probiotic
Mutaflor (EcN) improves clinical responses, increases rates of endoscopic remission, and prevents
exacerbations of the Inflammatory Bowel Disease Questionnaire score in patients with mild-to-moderate UC

[42]. Finally, the multi-strain probiotic Symprove ™ has positive effects, especially when it comes to
reducing GI inflammation in asymptomatic UC patients who do not exhibit any symptoms. Post-hoc analyses
showed fecal calprotectin levels were significantly (p<0.015) reduced in the UC patients receiving the

SymproveTM probiotic as opposed to placebo [43].

However, Bifidobacterium breve strain Yakult (BFM) fermented milk did not show a significant benefit in
preserving remission in patients with quiescent UC, and the study was discontinued due to a lack of
effectiveness of treatment. The study involved Japanese patients who were randomized to receive either
BFM fermented milk containing Bifidobacterium breve strain Yakult and Lactobacillus acidophilus or a
matching placebo for 48 weeks [44]. Probiotics as a primary or stand-alone treatment for UC are not yet
supported by sufficient evidence, despite some studies demonstrating encouraging outcomes.

Pediatric Gl health

Since the infant microbiota is known to be dependent on a number of variables, including breastfeeding, the
mode of birth, the use of antibiotics, and the introduction of new foods, it is expected that it will change
throughout the first year of life. Functional GI diseases such as newborn colic, regurgitation, functional
constipation, and functional diarrhea are more common at this time. As one of the main symptoms of
dysbiosis, pain is where probiotics come into play. Probiotics are essential for maintaining children's GI
health, which emphasizes their importance as a mainstay of pediatric therapy. Pain is one of the main
symptoms of dysbiosis, and probiotics have shown promise in the management of intestinal pain and
inflammation in children [45]. These disorders are commonly encountered in clinical practice.

Regardless of breastfeeding or formula feeding, inconsolable weeping and irritation are the hallmarks of
infant colic, the condition that is the main cause of consultation for babies. Two strains of probiotics
obtained from breast milk (Bifidobacterium breve CECT7263 and Lactobacillus fermentum CECT5716) were
administered to infants in a randomized, double-blind controlled study in place of simethicone. The results
showed a significant improvement with probiotic administration, reducing crying time from the first week of
administration. Parents also reported higher-quality sleep and reduced distress related to the disease, which
supports earlier research showing the beneficial effects of probiotic medication [46]. The effectiveness of
giving probiotics to a pregnant woman in the final trimester of the pregnancy is being investigated even in
the perinatal stage, with the goal of determining how the baby would be affected by breast milk. The
incidence of GI symptoms in newborns fed breast milk or infant formula was found to be reduced by an
increase in secretory IgA and a decrease in lactoferrin, according to this double-blind, randomized trial that
assessed newborn bowel movements and specifically measured levels of IgA and lactoferrin [47].

Probiotics are considered one of the therapy choices for functional constipation, one of the most prevalent
conditions in the pediatric age group with multiple etiologies. Lactobacillus reuteri DSM17938 was used in a
prospective double-blind study in place of a magnesium laxative. It showed promise by increasing the
frequency of bowel movements but not their consistency, offering a treatment option that circumvents the
negative effects of laxative use [48]. Probiotic supplementation has been studied in premature infants,
where poor colonization of the intestinal microbiome and other factors can lead to necrotizing enterocolitis.
The results show improvement in the neonate's overall conditions, including reduced regurgitation, shorter
feeding times, early feeding tolerance, increased anthropometric measurements, and increased intestinal
motility. These improvements prevent the onset of necrotizing enterocolitis and shorten hospital stays [49-
51]. Patients with celiac disease who took Bifidobacterium breve supplements for three months showed a
significant decrease in TNF-a and an increase in lactobacilli species that have anti-inflammatory properties
[52].

In contrast, administering probiotics to patients with necrotizing enterocolitis grades 2 and 3 showed no
changes once the disease was established [49]. Furthermore, when dealing with immunocompromised or
very low birth weight (<1000 g) patients, several studies advise against using probiotics. One of the most
common reasons for hospitalization in adults and children is infectious gastroenteritis. Probiotics are
recommended and approved by a number of guidelines; however, the data is conflicting since multiple
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2018
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etal.,,
2016
[16]

RCT

Ibarra
etal.,
2018

[24]

RCT

Martoni
etal.,
2019
[25]

RCT

Kubota
etal.,
2020
(48]

RCT

Cui et
al.,
2019
[49]

RCT

studies have not demonstrated statistically significant benefits in lowering the duration of diarrhea or the

severity of the disease when compared to supportive interventions [53].

Table 7 shows the selected RCTs of probiotics for various GI conditions. Additionally, an increasing number

of studies have explored the role of diverse probiotic combinations in GI disorders (Table 2).

n (Number of
Patients)/Age

400 (18-55
years)

36 (18-55
years)

228 (18-70
years)

94 (18-65
years)

60 (6 months-
6 years)

114 (30
weeks-37
weeks)

Regimen

Multistrain probiotic (BioKult):
14 different bacterial strains. 2
capsules daily (2 billion
CFUs/capsule)

Bacillus coagulans MTCC5856
tablet containing

2x10° CFU/day

Bifidobacterium animalis
Subsp. lactis HNO19 at two

doses: 1x10"0 CFU and 1x10°
CFU

Multistrain probiotic
Lactobacillus acidophilus and
three Bifidobacterium species
(1.5x10 (10)) CFU/day

Probiotic Lactobacillus reuteri
DSM17938 either alone or in

combination with magnesium
oxide

Limosilactobacillus reuteri

DSM17938 ( 1x108 CFU): 5
drops once daily

Duration

16 weeks

13 weeks

4 weeks

4 weeks

4 weeks

Until
discharge
(minimum
duration 7
days)

Outcomes

The number of bowel motions per day from month
two onwards was significantly reduced in the
probiotic group thereby improving overall quality of
life

Significant decrease in clinical symptoms like
bloating, vomiting, diarrhea, abdominal pain, and
stool frequency in a patient group receiving the
probiotic

HNO19 was well tolerated at high and low doses and
improved bowel motion frequency in adults with
constipation

The probiotic group showed a faster normalization of
stool frequency and consistency

Both treatments were effective in the management of
functional constipation in young children when
compared with those receiving placebo

Limosilactobacillus reuteri may be a useful probiotic
for improving early feeding tolerance in preterm
infants, promoting growth, and increasing the
frequency of defecation

TABLE 1: Selected RCTs of probiotics for various Gl conditions

RCT: randomized controlled trial, CFU: colony forming unit, Gl: gastrointestinal
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Study

Abdellah et
al., 2023
[54]

Bajramagic
etal., 2019
(30]

Baldassarre
etal., 2016
[47]

Barker et
al., 2017
[55]

Bjarnason
etal., 2019
[43]

Evans et
al., 2016
[56]

Freedman
etal., 2020
[52]

Hod et al.,
2018 [15]

Labenz et
al., 2022
[57]

Probiotics Formulation

Bifidobacterium lactis, Lactobacillus acidophilus, Lactobacillus plantarum, Lactobacillus sativaius

Lactobacillus acidophilus, Lactobacillus plantarum, Lactobacillus casei, Lactobacillus rhamnosus,
Bifidobacterium lactis, Bifidobacterium bifidum, Bifidobacterium, breve, Streptococcus thermophilus

Lactobacillus paracasei, Lactobacillus acidophilus, Lactobacillus plantarum, Lactobacilus delbrueckii
subsp. bulgaricus, Bifidobacterium longum, Bifidobacterium breve, Bifidobacterium infantis,
streptococcus thermophilus

Lactobacillus paracasei, Lactobacillus acidophilus, Bifidobacterium lactis

Lactobaillus rhamnosus, Lactobacillus plantarum, Lactobacillus acidophilus, Enterococcus faecium

Lactobacillus helveticus, Lactobacillus rhamnosus

Lactobacillus helveticus, Lactobacillus rhamnosus

Lactobacillus rhamnosus, Lactobacillus casei, Lactobacillus paracasei, Lactobacillus plantarum,
Lactobacillus acidophilus, Bifidobacterium bifidum, Bifidobacterium longum, Bifidobacterium breve,
Bifidobacterium infantis, Streptococcus thermophilus, Lactobacillus vulgaricus, Lactobacillus lactis

Bifidobacterium bifidum, Bifidobacterium lactis, Enterococcus rhamnosus, Lactococcus lactis

TABLE 2: Selected studies on probiotic formulations

IBS-D: irritable bowel syndrome with diarrhea, UC: ulcerative colitis

Effective Against

IBS-D

Colorectal
carcinoma

Infantile colic

Clostridium
difficile-induced
diarrhea

UC and Crohn's
disease

Antibiotic-
associated
diarrhea

Acute
gastroenteritis in
children under five
years of age.

IBS-D

Colon cancer

Conclusions

The most recent studies on the advantages of probiotics for GI health and their treatment of various GI
disorders are compiled in this review. Probiotics have demonstrated promise in controlling the gut

microbiota and reducing GI disease symptoms, such as UC, diarrhea brought on by antibiotics, and other GI
disorders. While some studies show clear benefits, other research shows contradictory results or no effect at
all. The variation in probiotic strains, dosages, and study populations emphasizes the need for more research
to optimize the efficacy and uniformity of probiotic therapy. Despite the gaps and problems that now exist,
probiotics remain a valuable adjuvant medicine in the treatment of GI disorders, offering a potentially safe
and effective means of improving patients’ quality of life. To fully achieve the therapeutic potential of
probiotic therapy in GI health, further study is needed to understand the probiotics' mechanisms of action,
optimal formulations, and patient-specific responses.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Manju Rai, Cara Mohammed, Jhon P. Fuego, Rahul Y. Rajesh

Acquisition, analysis, or interpretation of data: Manju Rai, Jhon P. Fuego, Karina V. Garcia, Hira Jamil,
Andres S. Escobar, Muhammad J. Hassan

2024 Mohammed et al. Cureus 16(3): €57055. DOI 10.7759/cureus.57055

9 of 12


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Drafting of the manuscript: Manju Rai, Cara Mohammed, Jhon P. Fuego, Hira Jamil, Rahul Y. Rajesh,
Andres S. Escobar

Critical review of the manuscript for important intellectual content: Manju Rai, Cara Mohammed,
Karina V. Garcia, Hira Jamil, Rahul Y. Rajesh, Andres S. Escobar, Muhammad J. Hassan

Supervision: Manju Rai, Karina V. Garcia, Muhammad J. Hassan

Disclosures

Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1. Milner E, Stevens B, An M, et al.: Utilizing probiotics for the prevention and treatment of gastrointestinal
diseases. Front Microbiol. 2021, 12:689958. 10.3389/fmich.2021.689958
2.  WangX, Zhang P, Zhang X: Probiotics regulate gut microbiota: an effective method to improve immunity .
Molecules. 2021, 26:6076. 10.3390/molecules26196076
3. Cristofori F, Dargenio VN, Dargenio C, Miniello VL, Barone M, Francavilla R: Anti-inflammatory and
immunomodulatory effects of probiotics in gut inflammation: a door to the body. Front Immunol. 2021,
12:578386. 10.3389/fimmu.2021.578386
4.  Gareau MG, Sherman PM, Walker WA: Probiotics and the gut microbiota in intestinal health and disease .
Nat Rev Gastroenterol Hepatol. 2010, 7:503-14. 10.1038/nrgastro.2010.117
5.  Compare D, Sgamato C, Nardone OM, Rocco A, Coccoli P, Laurenza C, Nardone G: Probiotics in
gastrointestinal diseases: all that glitters is not gold. Dig Dis. 2022, 40:123-32. 10.1159/000516023
6. Kesavelu D, Jog P: Current understanding of antibiotic-associated dysbiosis and approaches for its
management. Ther Adv Infect Dis. 2023, 10:20499361231154443. 10.1177/20499361231154443
7. Mearin F, Lacy BE, Chang L, Chey WD, Lembo AJ, Simren M, Spiller R: Bowel disorders. Gastroenterology.
2016, 150:1393-407.E5. 10.1053/j.gastro.2016.02.031
8. Lacy BE, Patel NK: Rome criteria and a diagnostic approach to irritable bowel syndrome . ] Clin Med. 2017,
6:99. 10.3390/jcm6110099
9. Camilleri M, Lembo A, Katzka DA: Opioids in gastroenterology: treating adverse effects and creating
therapeutic benefits. Clin Gastroenterol Hepatol. 2017, 15:1338-49. 10.1016/j.cgh.2017.05.014
10.  Ollitrault P, Dolladille C, Chrétien B, Milliez P, Alexandre J: Cardiovascular toxicities associated with
loperamide: analysis of the World Health Organization Pharmacovigilance database. Circulation. 2021,
143:403-5. 10.1161/CIRCULATIONAHA.120.050587
11.  YangB, YueY, ChenY, et al.: Lactobacillus plantarum CCFM1143 alleviates chronic diarrhea via
inflammation regulation and gut microbiota modulation: a double-blind, randomized, placebo-controlled
study. Front Immunol. 2021, 12:746585. 10.3389/fimmu.2021.746585
12.  Wieérs G, Verbelen V, Van Den Driessche M, Melnik E, Vanheule G, Marot JC, Cani PD: Do probiotics during
in-hospital antibiotic treatment prevent colonization of gut microbiota with multi-drug-resistant bacteria?
A randomized placebo-controlled trial comparing Saccharomyces to a mixture of Lactobacillus,
Bifidobacterium, and Saccharomyces. Front Public Health. 2020, 8:578089. 10.3389/fpubh.2020.578089
13.  Ishaque SM, Khosruzzaman SM, Ahmed DS, Sah MP: A randomized placebo-controlled clinical trial of a
multi-strain probiotic formulation (Bio-Kult®) in the management of diarrhea-predominant irritable bowel
syndrome. BMC Gastroenterol. 2018, 18:71. 10.1186/s12876-018-0788-9
14.  Gargari G, Mantegazza G, Cremon C, et al.: Collinsella aerofaciens as a predictive marker of response to
probiotic treatment in non-constipated irritable bowel syndrome. Gut Microbes. 2024, 16:2298246.
10.1080/19490976.2023.2298246
15.  Hod K, Dekel R, Aviv Cohen N, et al.: The effect of a multispecies probiotic on microbiota composition in a
clinical trial of patients with diarrhea-predominant irritable bowel syndrome. Neurogastroenterol Motil.
2018, 30:13456. 10.1111/nmo.13456
16. Majeed M, Nagabhushanam K, Natarajan S, et al.: Bacillus coagulans MTCC 5856 supplementation in the
management of diarrhea predominant irritable bowel syndrome: a double blind randomized placebo
controlled pilot clinical study. Nutr J. 2016, 15:21. 10.1186/s12937-016-0140-6
17.  Zhao XS, Shi L], Ning BL, et al.: Efficacy of diet restriction with or without probiotic for treatment of
patients with IBS-D: phase I-II clinical trial. Immun Inflamm Dis. 2023, 11:857. 10.1002/iid3.857
18. Suares NC, Ford AC: Prevalence of, and risk factors for, chronic idiopathic constipation in the community:
systematic review and meta-analysis. Am J Gastroenterol. 2011, 106:1582-91; quiz 1581, 1592.
10.1038/ajg.2011.164
19. Fasano A, Visanji NP, Liu LWC, Lang AE, Pfeiffer RF: Gastrointestinal dysfunction in Parkinson's disease.
Lancet Neurol. 2015, 14:625-39. 10.1016/S1474-4422(15)00007-1
20. Basilisco G, Coletta M: Chronic constipation: a critical review . Dig Liver Dis. 2013, 45:886-93.
10.1016/j.d1d.2013.03.016
21. Zangaglia R, Martignoni E, Glorioso M, et al.: Macrogol for the treatment of constipation in Parkinson's
disease. A randomized placebo-controlled study. Mov Disord. 2007, 22:1239-44. 10.1002/mds.21243
22. Ondo WG, Kenney C, Sullivan K, et al.: Placebo-controlled trial of lubiprostone for constipation associated
with Parkinson disease. Neurology. 2012, 78:1650-4. 10.1212/WNL.0b013e3182574{28

2024 Mohammed et al. Cureus 16(3): e57055. DOI 10.7759/cureus.57055 10 of 12


https://dx.doi.org/10.3389/fmicb.2021.689958?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fmicb.2021.689958?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/molecules26196076?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/molecules26196076?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fimmu.2021.578386?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fimmu.2021.578386?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/nrgastro.2010.117?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/nrgastro.2010.117?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000516023?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000516023?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/20499361231154443?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/20499361231154443?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.gastro.2016.02.031?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.gastro.2016.02.031?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm6110099?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm6110099?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cgh.2017.05.014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cgh.2017.05.014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCULATIONAHA.120.050587?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCULATIONAHA.120.050587?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fimmu.2021.746585?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fimmu.2021.746585?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpubh.2020.578089?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpubh.2020.578089?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12876-018-0788-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12876-018-0788-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/19490976.2023.2298246?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/19490976.2023.2298246?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/nmo.13456?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/nmo.13456?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12937-016-0140-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12937-016-0140-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/iid3.857?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/iid3.857?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/ajg.2011.164?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/ajg.2011.164?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1474-4422(15)00007-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1474-4422(15)00007-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.dld.2013.03.016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.dld.2013.03.016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/mds.21243?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/mds.21243?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1212/WNL.0b013e3182574f28?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1212/WNL.0b013e3182574f28?utm_medium=email&utm_source=transaction

Cureus

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43,

45.

46.

47.

Ibrahim A, Ali RA, Manaf MR, et al.: Multi-strain probiotics (Hexbio) containing MCP BCMC strains
improved constipation and gut motility in Parkinson's disease: a randomised controlled trial. PLoS One.
2020, 15:0244680. 10.1371/journal.pone.0244680

Ibarra A, Latreille-Barbier M, Donazzolo Y, Pelletier X, Ouwehand AC: Effects of 28-day Bifidobacterium
animalis subsp. lactis HNO19 supplementation on colonic transit time and gastrointestinal symptoms in
adults with functional constipation: a double-blind, randomized, placebo-controlled, and dose-ranging trial.
Gut Microbes. 2018, 9:236-51. 10.1080/19490976.2017.1412908

Martoni CJ, Evans M, Chow CT, Chan LS, Leyer G: Impact of a probiotic product on bowel habits and
microbial profile in participants with functional constipation: A randomized controlled trial. ] Dig Dis. 2019,
20:435-46. 10.1111/1751-2980.12797

Takeda T, Asaoka D, Nojiri S, et al.: Usefulness of Bifidobacterium longum BB536 in elderly individuals with
chronic constipation: a randomized controlled trial. Am J Gastroenterol. 2023, 118:561-8.
10.14309/ajg.0000000000002028

Sola KF, Vladimir-KneZzevi¢ S, Hraba¢ P, Mucalo I, Saso L, Verbanac D: The effect of multistrain probiotics
on functional constipation in the elderly: a randomized controlled trial. Eur ] Clin Nutr. 2022, 76:1675-81.
10.1038/s41430-022-01189-0

Wan YI, Patel A, Achary C, Hewson R, Phull M, Pearse RM: Postoperative infection and mortality following
elective surgery in the International Surgical Outcomes Study (ISOS). Br ] Surg. 2021, 108:220-7.
10.1093/bjs/znaa075

Dos Reis SA, da Conceigao LL, Siqueira NP, Rosa DD, da Silva LL, Peluzio MD: Review of the mechanisms of
probiotic actions in the prevention of colorectal cancer. Nutr Res. 2017, 37:1-19.
10.1016/j.nutres.2016.11.009

Bajramagic S, Hodzic E, Mulabdic A, Holjan S, Smajlovic SV, Rovcanin A: Usage of probiotics and its clinical
significance at surgically treated patients sufferig from colorectal carcinoma. Med Arch. 2019, 73:316-20.
10.5455/medarh.2019.73.316-320

Zaharuddin L, Mokhtar NM, Muhammad Nawawi KN, Raja Ali RA: A randomized double-blind placebo-
controlled trial of probiotics in post-surgical colorectal cancer. BMC Gastroenterol. 2019, 19:131.
10.1186/s12876-019-1047-4

Chen JC, Lee W], Tsou JJ, Liu TP, Tsai PL: Effect of probiotics on postoperative quality of gastric bypass
surgeries: a prospective randomized trial. Surg Obes Relat Dis. 2016, 12:57-61. 10.1016/j.soard.2015.07.010
Kazmierczak-Siedlecka K, Folwarski M, Ruszkowski |, Skonieczna-Zydecka K, Szafrariski W, Makarewicz W:
Effects of 4 weeks of Lactobacillus plantarum 299v supplementation on nutritional status, enteral nutrition
tolerance, and quality of life in cancer patients receiving home enteral nutrition - a double-blind,
randomized, and placebo-controlled trial. Eur Rev Med Pharmacol Sci. 2020, 24:9684-94.
10.26355/eurrev_202009_23059

Xu R, Xiao S, Ding Z, Zhao P: Does early postoperative enteral ecoimmunonutrition enhance intestinal
function in gastric cancer?. Asia Pac ] Clin Nutr. 2020, 29:469-75. 10.6133/apjcn.202009_29(3).0004
Consoli ML, da Silva RS, Nicoli JR, Bruiia-Romero O, da Silva RG, de Vasconcelos Generoso S, Correia MI:
Randomized clinical trial: Impact of oral administration of Saccharomyces boulardii on gene expression of
intestinal cytokines in patients undergoing colon resection. JPEN | Parenter Enteral Nutr. 2016, 40:1114-21.
10.1177/0148607115584387

Palumbo VD, Romeo M, Marino Gammazza A, et al.: The long-term effects of probiotics in the therapy of
ulcerative colitis: a clinical study. Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2016, 160:372-
7. 10.5507/bp.2016.044

Yilmaz i, Dolar ME, Ozpinar H: Effect of administering kefir on the changes in fecal microbiota and
symptoms of inflammatory bowel disease: a randomized controlled trial. Turk ] Gastroenterol. 2019, 30:242-
53.10.5152/tjg.2018.18227

Molodecky NA, Soon IS, Rabi DM, et al.: Increasing incidence and prevalence of the inflammatory bowel
diseases with time, based on systematic review. Gastroenterology. 2012, 142:46-54.e42; quiz e30.
10.1053/j.gastro.2011.10.001

Ou Q, Wang L, Wang K, Shao P: Effect of probiotics supplementation combined with WeChat platform
health management on nutritional status, inflammatory factors, and quality of life in patients with mild-to-
moderate ulcerative colitis: a randomized trial. Ann Palliat Med. 2021, 10:6606-16. 10.21037/apm-21-1056
Jess T, Rungoe C, Peyrin-Biroulet L: Risk of colorectal cancer in patients with ulcerative colitis: a meta-
analysis of population-based cohort studies. Clin Gastroenterol Hepatol. 2012, 10:639-45.
10.1016/j.cgh.2012.01.010

Sanchez-Morales A, Pérez-Ayala MF, Cruz-Martinez M, et al.: [Probiotics’ effectiveness on symptoms,
histological features and feeding tolerance in ulcerative colitis]. Rev Med Inst Mex Seguro Soc. 2019, 57:9-
14.

Park SK, Kang SB, Kim S, et al.: Additive effect of probiotics (Mutaflor) on 5-aminosalicylic acid therapy in
patients with ulcerative colitis. Korean ] Intern Med. 2022, 37:949-57. 10.3904/kjim.2021.458

Bjarnason I, Sission G, Hayee B: A randomised, double-blind, placebo-controlled trial of a multi-strain
probiotic in patients with asymptomatic ulcerative colitis and Crohn's disease. Inflammopharmacology.
2019, 27:465-73. 10.1007/s10787-019-00595-4

Matsuoka K, Uemura Y, Kanai T, et al.: Efficacy of Bifidobacterium breve fermented milk in maintaining
remission of ulcerative colitis. Dig Dis Sci. 2018, 63:1910-9. 10.1007/s10620-018-4946-2

Capozza M, Laforgia N, Rizzo V, Salvatore S, Guandalini S, Baldassarre M: Probiotics and functional
gastrointestinal disorders in pediatric age: a narrative review. Front Pediatr. 2022, 10:805466.
10.3389/fped.2022.805466

Baldassarre ME, Di Mauro A, Tafuri S, et al.: Effectiveness and safety of a probiotic-mixture for the
treatment of infantile colic: a double-blind, randomized, placebo-controlled clinical trial with fecal real-
time PCR and NMR-based metabolomics analysis. Nutrients. 2018, 10:195. 10.3390/nu10020195
Baldassarre ME, Di Mauro A, Mastromarino P, et al.: Administration of a multi-strain probiotic product to
women in the perinatal period differentially affects the breast milk cytokine profile and may have beneficial

2024 Mohammed et al. Cureus 16(3): e57055. DOI 10.7759/cureus.57055

110f12


https://dx.doi.org/10.1371/journal.pone.0244680?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0244680?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/19490976.2017.1412908?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/19490976.2017.1412908?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/1751-2980.12797?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/1751-2980.12797?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14309/ajg.0000000000002028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14309/ajg.0000000000002028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41430-022-01189-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41430-022-01189-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/bjs/znaa075?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/bjs/znaa075?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.nutres.2016.11.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.nutres.2016.11.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5455/medarh.2019.73.316-320?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5455/medarh.2019.73.316-320?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12876-019-1047-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12876-019-1047-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.soard.2015.07.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.soard.2015.07.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.26355/eurrev_202009_23059?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.26355/eurrev_202009_23059?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.6133/apjcn.202009_29(3).0004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.6133/apjcn.202009_29(3).0004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0148607115584387?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0148607115584387?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5507/bp.2016.044?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5507/bp.2016.044?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5152/tjg.2018.18227?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5152/tjg.2018.18227?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.gastro.2011.10.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.gastro.2011.10.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21037/apm-21-1056?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21037/apm-21-1056?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cgh.2012.01.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cgh.2012.01.010?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/31071249/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3904/kjim.2021.458?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3904/kjim.2021.458?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10787-019-00595-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10787-019-00595-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10620-018-4946-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10620-018-4946-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fped.2022.805466?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fped.2022.805466?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/nu10020195?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/nu10020195?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/nu8110677?utm_medium=email&utm_source=transaction

Cureus

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

effects on neonatal gastrointestinal functional symptoms. A randomized clinical trial. Nutrients. 2016,
8:677. 10.3390/nu8110677

Kubota M, Ito K, Tomimoto K, et al.: Lactobacillus reuteri DSM 17938 and magnesium oxide in children with
functional chronic constipation: a double-blind and randomized clinical trial. Nutrients. 2020, 12:225.
10.3390/nu12010225

Cui X, Shi Y, Gao S, Xue X, Fu J: Effects of Lactobacillus reuteri DSM 17938 in preterm infants: a double-
blinded randomized controlled study. Ital | Pediatr. 2019, 45:140. 10.1186/513052-019-0716-9

Sowden M, Weissenbruch MM, Bulabula AN, Wyk LV, Twisk J, Niekerk EV: Effect of a multi-strain probiotic
on the incidence and severity of necrotizing enterocolitis and feeding intolerances in preterm neonates.
Nutrients. 2022, 14:3305.

Lambaek ID, Fonnest G, Gormsen M, Brok J, Greisen G: Probiotics to prevent necrotising enterocolitis in very
preterm infants. Dan Med J. 2016, 63:5203.

Freedman SB, Xie ], Nettel-Aguirre A, et al.: A randomized trial evaluating virus-specific effects of a
combination probiotic in children with acute gastroenteritis. Nat Commun. 2020, 11:2533. 10.1038/s41467-
020-16308-3

Quagliariello A, Aloisio I, Bozzi Cionci N, et al.: Effect of Bifidobacterium breve on the intestinal microbiota
of coeliac children on a gluten free diet: a pilot study. Nutrients. 2016, 8:660. 10.3390/nu8100660

Ait Abdellah S, Gal C, Laterza L, et al.: Effect of a multistrain probiotic on leaky gut in patients with
diarrhea-predominant irritable bowel syndrome: a pilot study. Dig Dis. 2023, 41:489-99. 10.1159/000526712
Barker AK, Duster M, Valentine S, Hess T, Archbald-Pannone L, Guerrant R, Safdar N: A randomized
controlled trial of probiotics for Clostridium difficile infection in adults (PICO). ] Antimicrob Chemother.
2017, 72:3177-80. 10.1093/jac/dkx254

Evans M, Salewski RP, Christman MC, Girard SA, Tompkins TA: Effectiveness of Lactobacillus helveticus
and Lactobacillus rhamnosus for the management of antibiotic-associated diarrhoea in healthy adults: a
randomised, double-blind, placebo-controlled trial. Br ] Nutr. 2016, 116:94-103.
10.1017/50007114516001665

Labenz J, Borkenstein DP, Heil FJ, et al.: Application of a multispecies probiotic reduces gastro-intestinal
discomfort and induces microbial changes after colonoscopy. Front Oncol. 2022, 12:1078315.
10.3389/fonc.2022.1078315

2024 Mohammed et al. Cureus 16(3): e57055. DOI 10.7759/cureus.57055

12 0f 12


https://dx.doi.org/10.3390/nu8110677?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/nu12010225?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/nu12010225?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13052-019-0716-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13052-019-0716-9?utm_medium=email&utm_source=transaction
https://www.researchgate.net/publication/362720923_Effect_of_a_Multi-Strain_Probiotic_on_the_Incidence_and_Severity_of_Necrotizing_Enterocolitis_and_Feeding_Intolerances_in_Preterm_Neonates?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/26931192/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41467-020-16308-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41467-020-16308-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/nu8100660?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/nu8100660?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000526712?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000526712?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/jac/dkx254?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/jac/dkx254?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S0007114516001665?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S0007114516001665?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fonc.2022.1078315?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fonc.2022.1078315?utm_medium=email&utm_source=transaction

	A Mini Literature Review of Probiotics: Transforming Gastrointestinal Health Through Evidence-Based Insights
	Abstract
	Introduction And Background
	FIGURE 1: Intestinal microbes potentially play a vital role in host-microbiota interactions through luminal conversion
	FIGURE 2: Mechanisms of probiotics in the human GI tract

	Review
	Antibiotic-associated diarrhea and irritable bowel syndrome with diarrhea
	FIGURE 3: A schematic representation of the IBS pathophysiology

	Constipation
	Major surgical procedures and severe conditions
	Ulcerative colitis
	Pediatric GI health
	TABLE 1: Selected RCTs of probiotics for various GI conditions
	TABLE 2: Selected studies on probiotic formulations


	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


