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Abstract
Dysbiosis is a clinical condition marked by altered gut microbiota resulting from external and internal host factors. It is 
strongly associated with gastrointestinal and extraintestinal alterations, so its symptomatology is broad and nonspecific. To 
date, gaps remain that limit professionals from making a timely diagnosis and prescribing the appropriate treatment. We aim 
to synthesize existing literature regarding clinical parameters for the early detection of patients with intestinal dysbiosis and 
the clinical events in which the use of probiotics as adjuvant therapy is most frequently reported. A scoping review of the 
literature was conducted in PubMed, Embase, Cochrane, and BVS (Biblioteca Virtual en Salud in Spanish) databases for 
articles published in the last 5 years. Primary studies and literature reviews related to clinical presentation, dysbiosis screen-
ing, and probiotics as adjuvant therapy for adult and pediatric patients were included. Twenty-three articles were retrieved in 
which the most frequently reported symptoms were abdominal distension, abdominal pain, and diarrhea. Chronic and meta-
bolic diseases where the conditions most strongly associated with dysbiosis. Depending on symptomatology and etiology, 
dysbiosis is often treated with probiotics. Dysbiosis, often linked to diarrhea, should be considered with other symptoms like 
abdominal distension and pain, along with predisposing conditions and patient risk factors. Probiotics are commonly used 
as co-adjuvant treatments for antibiotic-associated diarrhea, irritable bowel syndrome, and childhood allergic diseases. The 
most commonly used probiotics were Weizmannia coagulans (formerly B. coagulans), Alkalihalobacillus clausii (formerly 
Bacillus clausii), Lacticaseibacillus rhamnosus, Limosilactobacillus reuteri, and Saccharomyces boulardii.
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Introduction

Since birth, the human gastrointestinal tract (GIT) is colo-
nized by a diverse community of microorganisms, collec-
tively known as microbiota. This community, which includes 
protists, bacteria, archaea, fungi, and viruses, reaches its 
adult composition around the age of 3 [1]. Metabolites gen-
erated by this microbiota play an important role in human 
physiology. The GIT connects to the brain, endocrine glands, 
and various organs, such as the heart and lungs, via bidirec-
tional axes. These axes serve as routes of transmission of 
microbial metabolism, which has consequences on health 
and sometimes even disease [2].

An individual’s microbiota diversity is influenced by sev-
eral factors, such as host genetics, route of delivery, dietary 
habits (including human breast milk consumption), age, 
medication use (e.g., antibiotics or proton pump inhibitors 
(PPIs)), alcohol or sugar consumption, and elevated levels 
of stress and anxiety [3].

Alteration of this diversity has been associated with 
numerous human conditions, a phenomenon known as 
dysbiosis. In dysbiosis, there is a disruption in the natural 
interaction of microorganisms, which has implications for 
different organs through the transmission axes of micro-
bial metabolism [4, 5]. Despite the diverse nature of these 
conditions, some common features of microbiota altera-
tion, such as reduced diversity and increased facultative 
anaerobes (such as Enterobacteriaceae), commonly lead to 
uncontrolled local and systemic inflammation [6]. Further-
more, they are associated with diseases such as asthma, Extended author information available on the last page of the article
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Crohn’s disease (CD), ulcerative colitis, non-alcoholic 
fatty liver disease, obesity, Alzheimer’s disease, ankylos-
ing spondylarthritis, rheumatoid arthritis, hypertension, 
and hepatitis [7].

Until the time of this review, the tools available for the 
identification of intestinal dysbiosis remain scarce. Although 
this condition has been described as a predisposing factor 
and associated with different diseases, it has not been studied 
as a pathological condition [3]. Furthermore, research into 
probiotics as promising adjuvant treatments to control and 
improve symptoms of various bowel diseases has sparked 
increasing interest [8]. The ability of probiotics, defined as 
living microorganisms that, in sufficient quantities, produce 
a beneficial effect on the host, to influence patients with 
dysbiosis remains debatable.

Materials and Methods

A scoping review was performed following the methodo-
logical guidelines by Arksey and O’Malley [9]. After the 
protocol was established, a literature search was carried 
out, including primary studies and literature reviews that 
explored the symptomatology of patients with dysbiosis and 
the clinical events in which probiotics were reported as adju-
vant therapy. The population was adult and pediatric patients 
with confirmed or suspected dysbiosis. Studies conducted in 
animals or those with a topic that was not strongly related to 
the objectives of this study were excluded.

The search was conducted between August and Sep-
tember 2023 in the PubMed, Embase, Cochrane, and BVS 
(Biblioteca Virtual en Salud in Spanish) databases. MeSH 
terms and Boolean operators were used to ensure a sensi-
tive search, including “Dysbiosis” and “Gut microbiota dys-
biosis.” Subsequently, additional strategies with up to 16 
terms were built to refine the search, applying filters such 
as publication date (2018–2023) and language (English and 
Spanish). The detailed search strategy can be found in Sup-
plementary Materials.

After removing duplicates, retrieved results were screened 
with the Rayyan® tool. In the following step, the primary 
screening of studies was performed according to relevance. 
This screening and the final selection were performed by 
two epidemiologists, experts in literature review and syn-
thesis of evidence (E1: JRZ; E2: ICC). When there were 
disagreements between the screening and selection results, 
consensus was sought for the final decision. The documents 
recommended by the Joanna Briggs Institute (JBI) were used 
for the quality evaluation of the analytical studies and sys-
tematic reviews [10, 11]. The Scale for the Quality Assess-
ment of Narrative Review Articles (SANRA) was used for 
narrative reviews [12].

Results

A total of 4041 records were obtained, and 2215 were 
screened after removing duplicates. After the screening, 
17 articles were selected. Furthermore, six studies that 
were not part of the initial search but were considered 
clinically relevant were included. Overall, 23 articles were 
considered for full-text reading and data extraction. The 
flow of information through the stages of a scoping review 
is illustrated in the PRISMA-ScR flowchart [13] (Fig. 1).

Our results are presented according to the guiding ques-
tions of the scoping review.

Various interpretations of “dysbiosis” were found in the 
literature review. After a cautious and detailed appraisal, 
the following definition was considered, since it fits the 
objectives and context of this scoping review: Dysbio-
sis is defined as the alteration or imbalance in microbial 
communities’ structure, composition, and function. This 
definition requires considering that, due to the wide inter-
individual variation of these communities, there is no gold 
standard for determining the ideal composition of healthy 
gut microbiota [4, 14, 15].

Question No. 1: What are the Clinical 
Parameters Reported in the Literature 
Suggesting the Presence of Intestinal 
Dysbiosis?

Symptoms Associated with Dysbiosis

Table 1 presents the articles that reported symptomatology 
associated with dysbiosis. Thirty percent (7/23) reported 
symptoms suggestive of dysbiosis, especially related to 
irritable bowel syndrome (IBS); however, the level of cer-
tainty in the evidence is low since they are mostly narra-
tive reviews. To identify the degree of confidence in the 
evidence produced from such narrative reviews, the CER-
Qual instrument was applied to each study [16]. The table 
describes the authors, type of study, symptoms reported 
as suggestive of dysbiosis, and level of confidence in the 
qualitative results for each document.

According to these findings, the most frequently 
reported symptoms in the literature related to dysbiosis 
are abdominal distension, abdominal pain, and diarrhea. 
These findings have a moderate confidence level.

Additionally, the review found three additional tools 
for the diagnosis of dysbiosis that involve taking samples 
and laboratory tests: The fecal microbiota profile [15, 
21], the Dysbiosis Index, which studies the proportion of 
the total number of proteobacterial strains relative to the 
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Fig. 1   Flow of information through the stages of the scoping review

Table 1   Findings related to symptomatology of dysbiosis

Author/s and year Document type Reported symptoms Assessment of the degree of 
confidence in the results based on 
CERQual

Netto Candido TL, Bressan J, Alfenas 
RCG (2018) [17]

Systematic review Relationship to obesity, abdominal dis-
tension, diarrhea

Moderate confidence

Pérez N, Dorsen C, Squires A (2020) [14] Systematic review Increased sensitivity to pain, fatigue, 
anxiety, depression, sleep disturbances, 
memory loss, behavioral changes

High confidence

Dale-Fjeldheim H, Arslan G (2020) [18] Narrative review Abdominal pain, distension, flatulence Moderate confidence
Hawort J, Boyle N, Vales A, Hobson A 

(2021) [19]
Retrospective cohort Test for hydrogen and methane breath, 

distension, eructation
Moderate confidence

Tziatzios G, Gkolfakis P, Papanikolau I 
et al. (2020) [20]

Narrative review Abdominal pain, distension, diarrhea Low confidence

Saffouri G, Shields R, Chen J et al. 
(2019) [21]

Narrative review Abdominal pain, diarrhea/soft watery 
stools, abdominal distension, heartburn, 
lack of appetite

Moderate confidence

Rhoads J, Collins J et al. (2018) [22] Cases and controls 
nested in a cohort

Infant colic (defined as 3 h of crying and 
agitation for more than 3 days a week)

Moderate confidence
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total number of bacterial strains [4] and the Microbiome 
Health Index (MHI), which considers bacterial distribu-
tions within the phylum Bacillota, Bacteroidota, and Pseu-
domonadota (formerly called Firmicutes, Bacteroidetes, 
Proteobacteria) [4].

Another test described in the literature is the breath test 
[15], which measures the hydrogen and methane in breath. 
These gases are derived almost exclusively from the anaer-
obic microbial fermentation of carbohydrates in the large 
intestine and are used as a non-invasive substitute marker of 
colonic fermentation activity.

Studies developed in Latin America have proposed using 
the QRM Questionnaire (Questionário de Rastreamento 
Metabólico, Metabolic Tracking Questionnaire) as an alter-
native to identifying and classifying patients with symp-
tomatology suggestive of dysbiosis; however, no validation 
studies in the diagnosis of dysbiosis [23] were found.

Finally, we explored the occurrence of any event leading 
to the reported symptoms. Some studies mention that high 
levels of stress and anxiety [24], poor mealtime regulation, 
unbalanced dietary habits [4], frequent travel [25], and use 
of PPIs [18] may predispose to dysbiosis. However, these 
findings are incidental and do not seem to influence the 
symptom’s onset.

Associated Comorbidities

Dysbiosis has been linked to the development of inflam-
matory, autoimmune, metabolic, neoplastic, and behavioral 
disorders. Although under many of these conditions, a clear 
temporal relationship between exposures and health effects 
on human populations has not been established, experimen-
tal fecal microbiota transplantation (FMT) models have 
revealed cause-and-effect relationships between microbiota 
alteration and certain diseases like obesity, where the obese 
microbiome has an increased capacity to harvest energy 
from the diet [24, 26].

Table 2 presents the microbiota findings, the confidence 
of the evidence, and related references for each pathologi-
cal condition. Findings regarding comorbidities indicate that 
disruption of the gut microbiota compromises the immune 
system, contributing to the generation of chronic and met-
abolic diseases. The confidence level of these findings is 
variable, as studies reporting these associations have been 
developed using different methodologies.

Irritable Bowel Syndrome (IBS)  Evidence establishes IBS as 
a pathological condition resulting from dysbiosis, for which 
its symptomatology is assumed to be similar. IBS presents 
with a change in stool characteristics and associated abdomi-
nal discomfort. It can manifest as constipation, diarrhea, or 
also with alternating bowel habits between the two, called 
IBS with mixed bowel habits. More than a third of patients 

are often associated with bacterial overgrowth (SIBO, small 
intestinal bacterial overgrowth) [34].

Autoimmune Diseases  A relationship between autoimmune 
diseases and the presence of dysbiosis was frequently found. 
Of these, the most frequently reported were inflammatory 
bowel disease (IBD, specifically CD), rheumatoid arthritis, 
and lupus. The pathogenesis of these diseases is multifac-
torial, including disruption of the intestinal barrier, which 
triggers an abnormal immune response to the passage of 
toxic substances into the bloodstream, and alteration in the 
production of regulatory T cells, which are critical in regu-
lating the immune response [35].

Metabolic Diseases  We found that diet is a critical factor 
in establishing gut microbiota. Thus, dietary-associated 
alterations of the microbiota may produce various micro-
bial metabolites that are, in turn, associated with alterations 
in insulin regulation and related clinical conditions, such as 
T2DM [36].

Cancer  Numerous studies have studied the role of gut micro-
biota in the pathogenesis of cancer, and results have shown 
that, although a specific bacterial genus has not been identi-
fied as the primary cause, there is a partial association of 
members of the Fusobacterium genus with the development 
of cancer, especially colorectal. Fusobacterium is currently 
considered to contribute to the activation of the inflamma-
tory cascade that leads to tumor growth.

Neuropsychiatric Diseases  The literature reports extensively 
how the microbiota-intestinal-brain axis has a profound 
impact on the behavior of people, which has already been 
physiologically explained. The most frequently reported 
conditions are depression, dementia, and Alzheimer’s dis-
ease [37].

Allergies and Asthma in Children  The prevalence of aller-
gies and asthma in children was described in 2018 as close 
to 5% but has experienced an increase in recent years, espe-
cially in Western populations [35]. Current evidence has 
identified relationships between allergies and asthma in the 
infant population with the composition and function of the 
microbiome. In infants who develop adverse food reactions 
and progress to broncho-obstructive episodes in childhood, 
there is less diversity in the gut microbiota. For example, 
elevated amounts of Pseudomonadota (formerly called Pro-
teobacteria) and Ruminococcus gnavus have been found in 
the analysis of fecal samples from allergic children com-
pared to non-allergic children [36]. However, further study 
of these associations is still needed.
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Question No. 2: What are the Most 
Commonly Reported Clinical Events 
for the Use of Probiotics as Adjuvant 
Therapy?

Gastrointestinal events, specifically antibiotic-associated 
diarrhea (AAD) and IBS, stood out as the most frequently 
reported clinical occurrences during probiotics’ utilization 
as adjuvant therapy. There is also good evidence for use 
in other gastrointestinal conditions and allergic diseases in 
children. Research involving probiotics in diverse popula-
tions with varying conditions has adhered to stricter meth-
odologies, resulting in a higher level of certainty in the 

evidence, as determined by the CERQual assessment [16]. 
Table 3 provides a detailed description of the clinical appli-
cations, review outcomes, confidence levels, and associated 
references.

Use of Probiotics in AAD  Antibiotic use is strongly associ-
ated with diarrhea. Clostridioides (formerly Clostridium) 
may cause infections in the large intestine, which is one of 
the most serious side effects of antibiotic use due to the alter-
ation of the intestinal microbiota. Studies have shown that 
the use of probiotics, including their use as complementary 
therapy, can help prevent the risk of AAD in outpatients of 
all ages, with an effectiveness of up to 51% [38].

Table 2   Findings related to dysbiosis-associated comorbidities

Co-morbidities Review result Confidence level — CERQual References

Irritable bowel syndrome Studies have confirmed an increase in 
Bacillota (Firmicutes) (Clostridium, 
Ruminococcus, and Dorea) and a 
decrease in Ruminococcus albus, 
Bacteroides fragilis, B. vulgates, 
and R. callidus in patients with IBS

High confidence Gomaa 2020 [27];
International Life Science Institute-

ILSI 2013 [28];
World Gastroenterology Organization 

(2023) [29]
Fjeldhheim 2020 [18]

Autoimmune diseases An increase in the amount of Strepto-
coccus, Prevotella, and Eggerthella 
is associated with antibody produc-
tion in autoimmune diseases

Low confidence Gomaa 2020 [27]

Metabolic diseases In people with obesity and type 2 
diabetes mellitus (T2DM,), an 
abundance of Porphyromonas, 
Campylobacter, Bacteroides, 
Staphylococcus, Parabacteroides, 
Dialister, and Ruminococcus and 
a low proportion of Lactobacillus, 
Bifidobacterium, Faecalibacterium, 
Akkermansia, Methanobrevibac-
ter, and Coprococcus have been 
identified

High confidence World Gastroenterology Organization 
(2023) [29]

Magne 2020 [30]
Sekirov 2020 [31]

Cancer Bacteroides fragilis, Enterococcus 
faecalis, and Helicobacter hepati-
cus have been identified to contrib-
ute to carcinogenesis; Fusobacte-
rium nucleatum is associated with 
the maintenance of a proinflamma-
tory microenvironment

Moderate confidence Gomaa 2020 [27];
Bidell 2022 [4]

Neuropsychiatric diseases Evidence showed that Campylo-
bacter jejuni infection increases 
anxiety, depression, and cognitive 
impairment behavior by activating 
C-Fos proteins, which are markers 
of neuronal activation

Moderate confidence Luca 2020 [5];
Xu 2019 [32];
Hughes 2018 [33]

Allergies and asthma in children An increase in Pseudomonadota (for-
merly called Proteobacteria) and 
Ruminococcus gnavus compared to 
Bifidobacterium and Bacteroides 
has been documented, causing 
alterations in intestinal permeabil-
ity and favoring pro-inflammatory 
states

Moderate confidence Rhoads 2018 [22];
International Life Science Institute-

ILSI 2013 [28];
World Gastroenterology Organization 

(2023) [29]
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Irritable Bowel Syndrome  IBS is a chronic, relapsing con-
dition that causes abdominal pain and changes in bowel 
rhythm. An unbalanced diet and high levels of stress are 
thought to contribute to the occurrence of IBS. Evidence 
suggests that gut microbiota may be involved in the patho-
genesis of IBS, as differences in its composition between 
healthy individuals and patients with IBS have been docu-
mented; therefore, maintaining a balanced gut microbiota 
is believed to prevent IBS or decrease its severity [41, 47].

Crohn’s Disease  CD is an IBD that affects the entire gastro-
intestinal tract and is accompanied by abdominal pain, diar-
rhea, fever, fatigue, and weight loss. Although the cause of 
CD remains unknown, it has been hypothesized that micro-
biological, genetic, and environmental factors play a role 
in its development. Medications such as steroids to reduce 
intestinal inflammation and immunosuppressants to reduce 
immune system activity have been used for the management 
of CD [48]. Similarly, the use of probiotics as an alternative 
adjuvant treatment to improve symptomatology has been 
explored; however, at the time, this study was conducted; 
evidence of its effectiveness was conflicting [39].

Colorectal Cancer  People with a history of IBS, IBD, or 
CD have shown an increased incidence of colorectal can-
cer. Therefore, given their potential immunomodulatory 
mechanisms, probiotics have been considered to play a role 
in regulating gut microbiota. Results from early studies indi-
cate that in patients undergoing surgical resection, probiotics 
have favored the epithelial barrier’s function by improving 
mucosal structure [44].

Diarrhea, Asthma, and Allergies in Children  The use of pro-
biotics in children has been commonly studied, given the 
high prevalence of asthma and allergic rhinitis and the high 
occurrence of AAD as a consequence of infectious diseases, 
especially in early childhood. These studies have concluded 
that Lacticaseibacillus rhamnosus, Limosilactobacillus 
reuteri, and Saccharomyces boulardii have shown positive 
effects in reducing the frequency and duration of AAD and 
potentially in preventing food and respiratory allergies, espe-
cially in younger children [40, 49]. Regarding the use of 
probiotics in gastrointestinal conditions, in 2023, the Euro-
pean Society for Pediatric Gastroenterology, Hepatology 
and Nutrition (ESPGHAN) formulated a number of updated 

Table 3   Findings related to clinical events in which the use of probiotics as adjuvant therapy is most frequently reported

Type of use Review result CERQual assessment References

Antibiotic-associated diarrhea (AAD) Combined results from clinical trials showed 
that Lacticaseibacillus rhamnosus, Saccha-
romyces boulardii, and Bacillus clausii have 
shown potential for decreased frequency and 
duration of AAD

High confidence Blaabjerg (2108) [38]
Seon-Kyun (2019) [39]
Kesavelu (2023) [40]
WGO (2023) [29]

Irritable bowel syndrome The evidence found that the use of Bacillus 
coagulans is useful for the treatment of 
symptoms in patients with IBS. Additionally, 
beneficial effects were greater when using 
multiple supplements for more than 8 weeks

High confidence Zhang (2022) [41]
Dale (2019) [42]
Seon-Kyun [39] (2019)
WGO (2023) [29]

Crohn’s disease No significant differences have been found for 
disease remission with the use of probiotics 
and placebo. Treatment discontinuation has 
been reported due to intolerance

Low confidence Limketkai (2020) [43]
Seon-Kyun (2019) [39]
WGO (2023) [29]

Colorectal cancer Evidence shows that quantitative and qualita-
tive changes in gut microbiota as well as 
changes in metabolism have been associated 
with the prevention of colorectal cancer. The 
effect depends on the bacterial strain as well 
as the dose administered

Low confidence Eslami (2019) [44]
Molska (2019) [45]
Seon-Kyun (2019) [39]

Acute gastroenteritis, prevention of AAD, 
colic, Helicobacter pylori infection, asthma, 
and childhood allergies

In children, the evidence indicates that Lacti-
caseibacillus rhamnosus, Limosilactobacil-
lus reuteri, and Saccharomyces boulardii are 
recommended for the management of acute 
gastroenteritis; the latter is also recom-
mended in the management of Helicobacter 
pylori infection. Regarding the use of Bacil-
lus clausii in children, there is a controversy 
because some studies have shown very low 
efficacy [46]

High confidence Kesavelu (2023) [40]
Szajewska (2023) [46]
WGO (2023) [29]
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recommendations for the use of probiotics for the prevention 
of various gastrointestinal disorders in the pediatric popula-
tion [46], including acute gastroenteritis, colic, and Helico-
bacter pylori infection [50]; however, the level of evidence 
and degree of certainty in the recommendations is low.

Discussion

The findings of this review suggest that understanding 
dysbiosis as a common, multi-causal, and impactful phe-
nomenon in the well-being of patients should evolve into 
more concrete elements that provide practical tools for the 
health professional, to identify and manage patients with this 
condition. Until this study was conducted, no documents 
with sufficient evidence that would allow a more accurate 
classification and diagnosis of dysbiosis based on a clinical 
assessment were found.

Although a causal relationship between dysbiosis and 
different diseases has not been established with certainty, 
mechanisms connecting the GIT and different body systems 
have been described, including the gut-brain and gut-lung 
axes, amongst others, where individuals with gut microbiota 
changes present with allergic, metabolic, and other diseases 
described above. These relationships lead to changes in 
health and disease conditions, which has described possible 
associations between dysbiosis and multisystemic diseases 
[4, 27–29]. In this regard, it is relevant for health profession-
als to identify elements that guide clinical suspicion for the 
diagnosis and the timely management of related symptoms.

The documents analyzed in this review describe a com-
mon symptomatology, including abdominal distension, 
abdominal pain, and diarrhea [14, 17, 18, 21]. These symp-
toms are nonspecific and may confound the clinical diag-
nostic path of dysbiosis. Additionally, available studies are 
mostly narrative revisions; therefore, their findings have a 
moderate confidence level. This has implications in clinical 
practice for informed decision-making by healthcare profes-
sionals and provides an opportunity for consensus devel-
opment to help standardize some symptoms suggestive of 
dysbiosis and facilitate the detection and incorporation of 
patients into adjuvant regimens, thereby reducing the dis-
ease’s impact on well-being.

When considering probiotics as adjunctive therapy, our 
investigation referenced clinical practice guidelines and lit-
erature reviews [29, 46]. Among the frequently utilized pro-
biotics mentioned were Weizmannia coagulans (Formerly 
Bacillus coagulans), Alkalihalobacillus clausii (Formerly 
Bacillus clausii), Lacticaseibacillus rhamnosus, Limosilac-
tobacillus reuteri, and Saccharomyces boulardii; however, 
the quality of evidence in stand-alone studies is low and, 
therefore, despite consensus and recommendations published 
by recognized bodies (such as the World Gastroenterology 

Organization) [29], the final formulation decision remains 
in the hands of the physician through analysis tools that may 
sometimes be limited.

Two main limitations of this review are acknowledged: 
The restriction to studies published only in English and 
Spanish may hinder the discovery of pertinent information 
in comparable settings, such as the progression of knowl-
edge in countries like Brazil. Additionally, since most of 
the documents found in the searches were narrative reviews, 
constructed with a special interest in describing the relation-
ship between the microbiome and some specific pathological 
conditions, the level of certainty in the evidence was moder-
ate to low.

One of this study’s strengths lies in its rigorous methodol-
ogy, which involves a structured approach to locating docu-
ments in the literature and analyzing and extracting pertinent 
information to address the initial questions posed at the start 
of the review. This meticulous methodology enhances the 
usability of the results for healthcare professionals across 
various domains.

Conclusion

Although dysbiosis is often and predominantly related to 
diarrhea, other symptoms such as abdominal distension and 
pain must be considered when making a diagnosis, includ-
ing predisposing conditions and patient risk factors. Pro-
biotics have proven useful in both ameliorating symptoms 
and reducing the impact of an altered gut microbiota, being 
AAD, IBS, and childhood allergic diseases the most fre-
quently disease stated where they are employed. The most 
commonly used probiotics in adults and children were Weiz-
mannia coagulans (formerly B. coagulans), Alkalihaloba-
cillus clausii (formerly Bacillus clausii), Lacticaseibacillus 
rhamnosus, Limosilactobacillus reuteri, and Saccharomyces 
boulardii.

The results of this review underscore the need to develop 
educational actions targeting patients and the general popu-
lation on the importance of identifying a comprehensive 
clinical history and modifiable predisposing events of dys-
biosis, such as diet imbalance and high stress levels. This is 
crucial given the substantial evidence supporting the role 
of diet in shaping the composition, structure, and func-
tional activity of the gut microbiota. Such education efforts 
should particularly emphasize the gastrointestinal well-
being of children during the critical window of microbiota 
development.
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