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The Role of Saccharomyces boulardii over Probiotics 
in Prevention and Treatment of Colorectal Cancer 
and Gastrointestinal Disorder in Potential High-Risk 
Individuals, Review of Current Evidence
Potansiyel Yüksek Riskli Bireylerde Kolorektal Kanser ve Gastrointestinal 
Bozuklukların Önlenmesi ve Tedavisinde Probiyotiklere Kıyasla 
Saccharomyces boulardii’nin Rolü: Mevcut Kanıtların Gözden Geçirilmesi

ABSTRACT

Saccharomyces boulardii, a widely used non-pathogenic yeast used as a probiotic in different regions of the world,was first isolated from litchi 
fruit (Litchi chinensis) in 1923 by Dr. Henri Boulard. From that time, it became well known tool in prevention and treatment of many gastrointestinal 
tract diseases like inflammatory bowel disease, Clostridium difficile infections, antibiotics associated with diarrhea, eradication of Helicobacter 
pylori and irritable bowel syndrome, this is done usually by two major ways, first, Saccharomyces boulardii founded to inhibit release or inhibit 
the effect of bacterial toxins, second; it founded to have direct effect on intestinal mucosa, The aim of this systematic review is to focus on recent 
studies about probiotic, then addresses the role Saccharomyces boulardii in prevention and treatment of various intestinal tract pathologies 
like inflammation and cancer by providing recent clinical based trials with numerous meta-analysis studies. Multiple studies from PubMed and 
Google Scholar, including clinical trials, meta-analyses, and experiments published from (2010-2025), suggest a beneficial effect of Saccharomyces 
boulardii in the prevention and treatment of colorectal cancer and various acute or chronic intestinal disorders. Despite the risk of fungemia, 
previous studies have not reported other adverse effects.
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ÖZ

Saccharomyces boulardii, dünyanın farklı bölgelerinde probiyotik bir unsur olarak yaygın olarak kullanılan patojenik olmayan bir mayadır ve 
ilk olarak 1923 yılında Dr. Henri Boulard tarafından liçi meyvesinden (Litchi chinensis) izole edilmiştir. O zamandan beri, enflamatuvar barsak 
hastalığı, Clostridium difficile enfeksiyonları, antibiyotik kaynaklı ishal, Helicobacter pylori eradikasyonu ve irritabl bağırsak sendromu gibi 
birçok gastrointestinal sistem hastalığının önlenmesi ve tedavisinde bilinen bir araç haline gelmiştir. Bu genellikle iki ana yolla yapılır: Birincisi, 
Saccharomyces boulardii’nin bakteriyel toksinlerin salınımını veya etkisini inhibe ettiği bulunmuştur; ikincisi, barsak mukozası üzerinde doğrudan 
bir etkiye sahip olduğu bulunmuştur. Bu sistematik incelemenin amacı, probiyotikler hakkındaki son çalışmalara odaklanmak ve ardından 
Saccharomyces boulardii’nin enflamasyon ve kanser gibi çeşitli barsak sistemi patolojilerinin önlenmesi ve tedavisindeki rolünü, çok sayıda meta-
analiz çalışmasıyla desteklenen son klinik çalışmalar sunarak ele almaktır. PubMed ve Google Schoolar’da (2010-2025 yılları arasında yayınlanan) 
klinik çalışmalar, meta-analizler ve deneyler de dahil olmak üzere çok sayıda çalışma, Saccharomyces boulardii kolorektal kanser ve çeşitli akut 
veya kronik bağırsak rahatsızlıklarının önlenmesi ve tedavisinde faydalı etkisini göstermektedir. Bu çalışmalar, fungemi riski olmasına rağmen, 
önceki çalışmalarda bildirilen herhangi bir yan etkiye dair kanıt bulunmamaktadır.
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INTRODUCTION 

Colorectal carcinomas considered as the third cancer in 
incidence over the world and second most killer especially 
after 50 years of age with 10% incidence rate (1,2). There are 
various risk factors that help in development of colorectal 
cancer like genetic predisposition, lifestyle, diet, eating 
processed meat, low fiber diet like fruits, vegetable, also 
alcohol consumption and cigarettes smoking considered as 
important variables (3). 

Numerous microorganisms are also reported to be 
influenced positively or negatively in the development of 
colorectal cancer (4). It accounts for about one hundred 
trillion microorganisms living digestive tract from mouth to 
rectum, so it is important to rule out the function of these 
organisms in immune, absorption, and metabolism of 
intestinal tract, these organisms called gut microbiome or 
gut flora (5). 

Any change or disruption in gut microbiome may predispose 
to colorectal cancer by modifying metabolism, epithelial 
lining, immune response and deoxyribonucleic acid (DNA) 
change or damage, all these factors leading to abnormal 
cellular events and function of colorectal cells (6), Conditions 
such as malnutrition, obesity, diabetes mellitus, and chronic 
inflammatory bowel disease are considered important 
leading causes of colorectal cancer (7,8). 

The gut microbiome is a dynamic complex system of 
microorganism that inhabits the gastrointestinal tract in 
planned matter, according to multiple factors including 
age, lifestyle, antibiotic treatment, genetic predisposition 
in addition to environmental factors and exposure to 
pathological agents (9-11).

Bioactive material that is consumed by population like 
probiotics is very important, where recent studies showed 
the benefit of these materials upon human health (12-14). 
So, probiotics are considered an important alternative 
pathway in treatment and prevention of various pathological 
diseases of intestinal tract (15). 

The aim of this review is to focus on recent studies on 
probiotics, especially Saccharomyces boulardii, and their 
role in the prevention and treatment of various intestinal 
tract pathologies, such as inflammation and cancer. 

Probiotics

The probiotics define as “live microorganisms which when 
administered in an adequate amount, confer health benefits 
on the host” (16). This definition established by Food and 
Agriculture Organization of the united nation and World 
Health Organization (WHO) 2001 (17). Where the probiotic 

term came or derived from Greek word “for-life,” the FAO 
and WHO discuss the anti-disease activity of probiotic in 
few areas of effectiveness (16). We will review the latest 
evidence. 

Saccharomyces boulardii 

A widely used non-pathogenic yeast as probiotic element 
in number of regions of world, first isolated from litchi fruit 
(Litchi chinensis) in 1923 by Dr. Henri Boulard (18). From that 
time, it became well known tool in prevention and treatment 
of many gastrointestinal tract diseases like inflammatory 
bowel disease, Clostridium difficili infections, antibiotics 
associated with diarrhea (ADD), due to Saccharomyces 
boulardii had resistance to all antibacterial antibiotics 
making it typical antibiotic companion agent in treatment 
various GIT pathologies and in same time regarded as 
cost-effective treatment (19). Saccharomyces boulardii, 
considered a safe agent for use in children and the elderly, 
sometimes requires 2-3 days to reach a viable concentration 
in the gut and 2-5 days to be cleared after oral use (20). 
The mood of action of this yeast by two major ways, first, 
Saccharomyces boulardii founded to inhibit release or 
inhibit the effect of bacterial toxins, second; it founded to 
have direct effect on intestinal mucosa (21). 

Role of Probiotics in Colorectal Cancer In Clinical Trials 
on Humans 

There are myriad studies focused on the role of probiotics in 
colorectal cancer that conducted beyond in vitro or in vivo 
levels but as clinical trials such what examined by Hibberd et 
al. (22). In this trial he studied the influence of probiotics on 
gut microbiomes in patients with colorectal carcinoma staged 
from I-III, where the participants received probiotics doses of 
[7x109 colony forming unit (CFU)] of Lactobacillus acidophilus 
and 1.4x10 (10) CFU of Bifidobacterium lactis with as two 
tablet with 630 mg of inulin daily for 8-78 days based on 
date of their surgery, after which he collected biopsies from 
all groups of participants (probiotics with colorectal cancer 
patients, patients with colorectal cancer without probiotics 
supplementations and normal control group) also he took 
fecal samples from all participants during colonoscopy, he 
conclude after the trial have been completed; the colorectal 
cancer patient have different microbial signature in cancerous 
tissue and normal mucosa of safe margin that have been alter 
after probiotics treatment (2,22). 

The probiotics enhance the quality of life in patients who 
survive from cancer as suggest by another study of Lee et al. 
(23). Also, multiple studies explained the role of probiotics 
in infections after routine therapy of cancer due to immune 
suppression which can be lethal where probiotics can improve 
the rate of infection and complication after surgery (24). 
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In Laboratory Design Studies 

After appearance of potential effect of probiotics in 
modulating cell immunity, myriad studies and research 
focused on effects of probiotics on colorectal cancer 
and the ways in which they act (25). From standpoint of 
nature of cancerous cells to proliferate and migrate; some 
laboratory design studies focused on proliferation, that 
explore the effects of probiotics (Enterococcus faecium and 
Lactobacillus fermentum) on caco-2 cancer cells, where they 
suggest there was antiproliferative effect of aforementioned 
bacteria on cancerous cells by about 21-29% (26). 

In terms of migration and spreading, recent data refer; 
introducing the probiotics CT26 cells line derived from 
mouse and fed them to mice with BALB/c tumor and follow 
them for 21 days, they suggest that; there was reducing 
in CT26 cells ability to proliferate, invade and migrate in 
comparing to control cells, also he found the tumor in mice 
that fed with probiotics was statistically significant smaller in 
size than control group (27). 

At the molecular level, several studies explore the probiotics 
effects and alteration in apoptotic activity of CRC cells, 
where recent study examined and explore the effect of 
probiotics (Lactobacillus acidophilus, Lactobacillus casei) 
on LS513 cell line and suggest that, there was increase in 
activity of apoptotic factors after increasing in dose also 
there was increase in Caspase-3 activity and decreased 
in P21 expression (28). Other studies using diverse types 
of bacteria reported similar results. Similar studies at the 
molecular level revealed decreased expression of CD166, 
CD44, CD133, and ALDH1 in addition to decrease in 
formation of colon spheres and increase the activity of 
caspase-3 (29-31). 

In general, most used way to treat colorectal cancer is 
curative chemotherapy (32,33). Chemotherapy induced 
mucositis (CIM) nearly happen in 40-100% of patients 
undergo chemotherapy treatment for CRC, those patients 
may need supportive measures like parenteral feeding, 
fluid replacement therapy, and preventive measure against 
infections (34). 

Saccharomyces boulardii Over Probiotic in Treatment of 
CRC

Recent studies have focused on using Saccharomyces 
boulardii in the treatment of CIM because of its stability at 
low pH, resistance to antibiotics, and ability to withstand 
normal body temperature, allowing prolonged residence 
in the gastrointestinal tract. In treatment of CIM, The 
Saccharomyces boulardii affects the GIT lumen through 
restoring gut dysbiosis in addition to production of 

spermidine, spermine, polyamines that stimulate enzymes 
production, protein synthesis and DNA replication that 
promote cell growth, regeneration control apoptosis 
through mitogen-activated protein kinase and nuclear 
factor kappa B (35). Saccharomyces boulardii increases 
the strength of the mucosal barrier by increasing mucosal 
production which protects the intestinal mucosa from 
physical and chemical damage (36). 

Immune System of Gastrointestinal Tract and Probiotics

Probiotics can adhere to intestinal mucosa by about 80%, 
so it is considered a crucial factor in modulating immune 
response of intestinal tract and preventing serious illness, 
such as intestinal infections, inflammatory bowel disease 
and relieving lactose intolerance (37,38). 

Probiotics can stimulate both innate and adaptive immune 
response, by enhancing phagocytosis and increasing the 
cytotoxicity of NK cells leading to inhibiting tumor and 
infection development (39). 

Different studies have shown that probiotics increase the 
expression of immunoglobulin A (IgA) and IgM, thereby 
enhancing adaptive immunity. These studies also suggest 
probiotics can enhance production and differentiation of T1 
helper lymphocytes and alter the balance of Th1 and Th2 
lymphocytes as a results probiotic’s supplementation can 
enhance both innate and adaptive immunity (37,40). 

Saccharomyces boulardii Over Probiotics in Immune 
Modulation

Early studies on Saccharomyces boulardii showed this yeast 
can triggered the complement and reticuloendothelial 
systems that lead to migration of monocyte and granulocyte 
in addition to enhancing number of Kupffer cells, these 
studies indicate that Saccharomyces boulardii stimulate 
innate immunity of gastrointestinal tract (41,42). 

Qamar et al. (43) found that after oral administration of 
Saccharomyces boulardii to rat, there was increasing in 
production in secretory IgA in duodenal fluid by 56.9% 
and in other study increase by 62.8%, also IgA increased in 
villous cells by 69% and in the crypt cells by 80%, so these 
study conclude that Saccharomyces boulardii can stimulate 
and triggered the adaptive immunity. 

Recent studies show that Saccharomyces boulardii can 
decrease pro-inflammatory molecules in response to 
infections such as Salmonella typhimurium, including 
interleukin-8 (IL-8), nuclear factor kappa B, and mitogen-
activated protein kinase (44). In the same manner the 
Saccharomyces boulardii can increase anti-inflammatory 
cytokines like (IL-4, IL-10) and decrease pro-inflammatory 
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factors (IL-8) in response to Escherichia coli infection, 
likewise it found to increase in IgA and IgG in response to 
Clostridium difficili toxins (45). 

Another study showed that Saccharomyces boulardii can 
induce pro-inflammatory cytokines like (interferon-γ) in early 
Salmonella typhimurium infection and suppress production 
of anti-inflammatory cytokines (IL-10) in small intestine but 
increase production of both cytokines in cecum as a result, 
Saccharomyces boulardii can modulate immune response 
throughout GI in different manner (46,47).

Saccharomyces boulardii in Chronic Inflammatory Bowel 
Diseases

The efficacy of Saccharomyces boulardii has been assessed 
in multiple inflammatory bowel diseases, such as ulcerative 
colitis, Crohn’s disease (CD), irritable bowel syndrome, and 
other illnesses related to diarrhea. 

Saccharomyces boulardii Role in Ulcerative Colitis 

Saccharomyces boulardii used as a complementary therapy 
in ulcerative colitis patients to achieve remission state in 
active disease (47). Recent data suggest that treatment with 
Saccharomyces boulardii and rifaximin for 3 months seems 
to be effective in prevention of disease relapsing early, this 
study was a pilot study with small sample size and short 
duration of treatment time with no control group or follow 
up measures (48). 

Saccharomyces boulardii supplementation in UC can restore 
normal gut flora and diminished development of harmful 
flora leading to restoring normal intestinal environment 
(49,50). 

Very recent studies proposed that additive treatment of 
Saccharomyces boulardii to sulfasalazine in UC patients 
promote remission in active disease in addition to 
relief associate symptoms and restore normal mucosal 
barrier furthermore enhancing quality of life, then using 
sulfasalazine alone (50-52). 

Saccharomyces boulardii Role in Crohn’s Disease

Recent studies mentioned CD incidence increased since 
1990 in previous century with 3.5 per 100,000 persons\year 
specially in newly industrialized countries in Africa, Asia, and 
south America (52). 

Most of systematic review of literatures mentions the role 
of Saccharomyces boulardii as probiotics in treatment of 
CD and they mentioned there was a marked reduction in 
clinical relapses of CD after six months of treatment with 
Saccharomyces boulardii in combination with Mesalamine, 
also there was increase in function of intestinal barrier by 
decreasing of lactulose\mannitol ratio in other studies (53-55).

Compared with Lactobacillus rhamnosus GG, which was 
not found to improve or prolong remission nor to be 
effective in reducing relapse, Saccharomyces boulardii 
showed effectiveness in prolonging remission in CD and 
in improving the permeability of the intestinal wall when 
combined with standard therapy (36,56).

Saccharomyces boulardii in Irritable Bowel Syndrome

Irritable bowel disease (IBS) considered as most common 
disease identified in people attending gastroenterologist 
clinics with about 12% of all cases, the prevalence of IBS 
differs from one country to another where myriad studies 
reach to incidence of 10-15% of population have IBS (57). 
IBS had no sure treatment, the most drug modalities merely 
had supportive and palliative role in treatment of IBS (58). 

Different studies declare that the IBS result as changing in 
gut micro-flora superimposed by enteric infection, so the 
best treatment is to restore normal microflora by using 
probiotic (59,60). As IBS characterized by disturbance in 
normal function of GI tract so its manifestation as abdominal 
pain or changing in intestinal habits (61). 

Recent data suggest that Saccharomyces boulardii can 
improve the abdominal pain, diarrhea and eructation and 
gas release from stomach, also there was no benefit on 
using probiotics upon flatulence (57), while other studies 
suggest that using Saccharomyces boulardii along with 
Mebeverine can exert an additional benefit on treatment 
of IBS (49). 

Role of Saccharomyces boulardii in Antibiotic Associated 
Diarrhea 

This type of diarrhea is considered the most common 
complication of using antibiotics that result from disruption 
of normal intestinal microbiome (62,63). 

Moreover, the antibiotics ADD can display or lead to 
Clostridium difficili infection that is present in more than 
50% of infants, 10% of hospitalized patients and 1-5% of 
normal adults (64). Treatment of Clostridium difficili with 
antibiotics can lead to more turmoil, so the goal of treatment 
is to restore normal gut microtropia through completion of 
clinically improve antibiotic course and time with suitable 
supportive probiotics (65). The European Society for 
Pediatric Gastroenterology, Hepatology and Nutrition, The 
World Gastroenterology Organization’s Global Guideline 
and American Gastroenterology association all state on 
administration of specific probiotics in risky patients upon 
initiation of antibiotics thus prevent ADD and Clostridium 
difficili infection (65,66). 

The yeast Saccharomyces boulardii is not normally part 
of the intestinal microbiota and, unusually, is a eukaryote; 
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therefore, it is resistant to the effects of antibiotics, making 
it a more suitable probiotic for administration to patients 
with an elevated risk of developing ADD (65). 

Recent studies and Szajewska and Kołodziej’s (67) meta-
analysis suggest that Saccharomyces boulardii treatment 
reduced the risk of developing ADD by 18% and significantly 
reduced the risk of developing Clostridium difficile 
infections. 

Role of Saccharomyces boulardii in Traveler’s Diarrhea 

One of the frequent and common GI illnesses is traveler’s 
diarrhea (TD), that affected both sexes equally with rate 
of up to 70% depending on term and residence, where 
there were 10-40 million people who had TD yearly (68). 
TD is usually resolved within 2 days but 10% need medical 
intervention and 3% need hospital admission (69,70). 

Avoiding contaminated food and beverages through 
effective education about the risk of TD is the best 
preventive method; prophylactic antibiotics may disrupt 
the intestinal microbiome and are therefore strongly not 
recommended (71). 

Using prophylactic probiotics nowadays have special 
attention, Alharbi et al. (71) in her metanalysis study in 2024 
suggest that using of Saccharomyces boulardii is an effective 
method in preventing and\or treating of TD depending on 
dose and strain of Saccharomyces boulardii. 

Role of Saccharomyces boulardii in Persistent Diarrhea 

Persistent diarrhea is defined by WHO as “an episode 
which start acutely but persist for 14 days or longer.” Recent 
studies from clinical trials improve the effectiveness of using 
Saccharomyces boulardii in treatments of persistent diarrhea 
in children with significant rate of 50% in comparison with 
placebo (72,73). 

Role of Saccharomyces boulardii in Enteral Nutrition-
Related Diarrhea 

Diarrhea is considered most common complications in 
patients with total enteral nutrition (TEN) that involve 
change in intestinal short chain fatty acids (SCFAs), recent 
studies of Schneider et al. (73) and Abid et al. (21) showed 
there was increased in SCFAs concentrations in patients 
with Saccharomyces boulardii treatment that explained the 
preventive role of this yeast on TEN patients in comparison 
to normal control patients.

Role of Saccharomyces boulardii in Eradication of Pylori 
Infection

Multiple studies evaluate the effectiveness of Saccharomyces 
boulardii supplementation in Helicobacter pylori 
eradication; these studies improve that the Saccharomyces 

boulardii can improve eradications rate and reduce the side 
effects related to triple eradication module of Helicobacter 
pylori like diarrhea also it found to induce morphological 
changes and decrease the colonization rate of Helicobacter 
pylori in children (74). 

CONCLUSION

Extensive research, including clinical trials and meta-
analyses, has demonstrated that Saccharomyces boulardii 
therapeutic potential for the prevention and treatment 
of colorectal cancer, as well as for a number of acute and 
chronic gastrointestinal illnesses.

Although fungemia remains a recognized clinical concern, no 
notable side effects have been documented in the literature 
to date. However, small sample sizes frequently limit the 
strength of current evidence for illnesses such as TD. Large-
scale clinical trials are therefore required to confirm the 
effectiveness of this yeast in larger populations. To optimize 
treatment outcomes for various intestinal diseases, further 
experimental research is needed to evaluate the synergistic 
benefits of combining Saccharomyces boulardii with other 
probiotics.

FOOTNOTES

Authorship Contributions 

Surgical and Medical Practices: A.F.H., S.S.A., Concept: 
A.F.H., K.I.N., S.S.A., Design: A.F.H., K.I.N., S.S.A., Data 
Collection or Processing: A.F.H., K.I.N., Analysis or 
Interpretation: A.F.H., Literature Search: K.I.N., Writing: 
A.F.H., S.S.A.

Conflict of Interest: No conflict of interest was declared by 
the authors. 

Financial Disclosure: The authors declare that this study 
received no financial support.

REFERENCES
1.	 Osuna-Padilla IA, Serna-Thomé MG, López-Basave HN, Granados-

García M, Herrera-Gómez Á, Padilla-Rosciano AE. The role of 
probiotics in the prevention of colorectal cancer: literature review. 
J Cancerol. 2016;3:105-8.

2.	 Khezli F, Naseri F, Nordad Z, Farvarkan N, Vasighi Meraji H. 
Probiotics, weapon and shield against colorectal cancer: a 
review. Micro Nano Bio Aspects. 2025;4:35-43.

3.	 Sawicki T, Ruszkowska M, Danielewicz A, Niedźwiedzka E, 
Arłukowicz T, Przybyłowicz KE. A review of colorectal cancer in 
terms of epidemiology, risk factors, development, symptoms and 
diagnosis. Cancers (Basel). 2021;13:2025.

4.	 Cheng Y, Ling Z, Li L. The intestinal microbiota and colorectal 
cancer. Front Immunol. 2020;11:615056.

5.	 Ziese AL, Suchodolski JS. Impact of changes in gastrointestinal 
microbiota in canine and feline digestive diseases. Vet Clin North 
Am Small Anim Pract. 2021;51:155-69. 



Med J Bakirkoy 2026;22(Suppl 1):3-9

8

6.	 Singh S, Singh M, Gaur S. Probiotics as multifaceted oral vaccines 
against colon cancer: a review. Front Immunol. 2022;13:1002674. 

7.	 Frank DN, St Amand AL, Feldman RA, Boedeker EC, Harpaz N, 
Pace NR. Molecular-phylogenetic characterization of microbial 
community imbalances in human inflammatory bowel diseases. 
Proc Natl Acad Sci U S A. 2007;104:13780-5.

8.	  Schwabe RF, Jobin C. The microbiome and cancer. Nat Rev Cancer. 
2013;13:800-12. 

9.	 Buddington RK, Sangild PT. Companion animals symposium: 
development of the mammalian gastrointestinal tract, the 
resident microbiota, and the role of diet in early life. J Anim Sci. 
2011;89:1506-19. 

10.	 Cerf-Bensussan N, Gaboriau-Routhiau V. The immune system and 
the gut microbiota: friends or foes? Nat Rev Immunol. 2010;10:735-
44. 

11.	 Hansen J, Gulati A, Sartor RB. The role of mucosal immunity and 
host genetics in defining intestinal commensal bacteria. Curr Opin 
Gastroenterol. 2010;26:564-71. 

12.	 Kich DM, Vincenzi A, Majolo F, Volken de Souza CF, Goettert 
MI. Probiotic: effectiveness nutrition in cancer treatment and 
prevention. Nutr Hosp. 2016;33:1430-7. 

13.	 Nagpal R, Kumar A, Kumar M, Behare PV, Jain S, Yadav H. 
Probiotics, their health benefits and applications for developing 
healthier foods: a review. FEMS Microbiol Lett. 2012;334:1-15. 

14.	 Gareau MG, Sherman PM, Walker WA. Probiotics and the gut 
microbiota in intestinal health and disease. Nat Rev Gastroenterol 
Hepatol. 2010;7:503-14. 

15.	 Elmadfa I, Klein P, Meyer AL. Immune-stimulating effects of lactic 
acid bacteria in vivo and in vitro. Proc Nutr Soc. 2010;69:416-20. 

16.	 Reid G, Jass J, Sebulsky MT, McCormick JK. Potential uses of 
probiotics in clinical practice. Clin Microbiol Rev. 2003;16:658-72. 

17.	 Food and Agriculture Organization of the United Nations, World 
Health Organization. Health and nutritional properties of probiotics 
in food including powder milk with live lactic acid bacteria: report 
of a Joint FAO/WHO Expert Consultation; 2001 Oct 1-4; Córdoba, 
Argentina. Rome: Food and Agriculture Organization of the 
United Nations; 2001. Available from: https://openknowledge.
fao.org/server/api/core/bitstreams/8b1233c6-f928-4ff0-85e1-
78b2e27c6e4e/content

18.	 Buts JP, De Keyser N. Effects of Saccharomyces boulardii on 
intestinal mucosa. Dig Dis Sci. 2006;51:1485-92. 

19.	 Chitapanarux T, Wiracha U, Winichakoon P, Salee P, Traisathit P. 
Efficacy and safety of Saccharomyces boulardii as adjunct therapy 
with Vancomycin in treating Clostridioides difficile infection: a 
randomized controlled trial. Sci Rep. 2025;15:19326. 

20.	 Pais P, Almeida V, Yılmaz M, Teixeira MC. Saccharomyces boulardii: 
what makes it tick as successful probiotic? J Fungi (Basel). 2020;6:78. 

21.	 Abid R, Waseem H, Ali J, Ghazanfar S, Muhammad Ali G, Elasbali 
AM, et al. Probiotic yeast Saccharomyces: back to nature to 
improve human health. J Fungi (Basel). 2022;8:444. 

22.	 Hibberd AA, Lyra A, Ouwehand AC, Rolny P, Lindegren H, Cedgård 
L, et al. Intestinal microbiota is altered in patients with colon cancer 
and modified by probiotic intervention. BMJ Open Gastroenterol. 
2017;4:e000145. 

23.	 Lee JY, Chu SH, Jeon JY, Lee MK, Park JH, Lee DC, et al. Effects 
of 12 weeks of probiotic supplementation on quality of life in 
colorectal cancer survivors: a double-blind, randomized, placebo-
controlled trial. Dig Liver Dis. 2014;46:1126-32. 

24.	 Ouyang X, Li Q, Shi M, Niu D, Song W, Nian Q, et al. Probiotics for 
preventing postoperative infection in colorectal cancer patients: 
a systematic review and meta-analysis. Int J Colorectal Dis. 
2019;34:459-69.

25.	 Drago L. Probiotics and colon cancer. Microorganisms. 2019;7:66.

26.	 Thoda C, Touraki M. Probiotic-derived bioactive compounds in 
colorectal cancer Treatment. Microorganisms. 2023;11:1898. 

27.	 Shang F, Jiang X, Wang H, Chen S, Wang X, Liu Y, et al. The 
inhibitory effects of probiotics on colon cancer cells: in vitro and in 
vivo studies. J Gastrointest Oncol. 2020;11:1224-32.

28.	 Baldwin C, Millette M, Oth D, Ruiz MT, Luquet FM, Lacroix M. 
Probiotic Lactobacillus acidophilus and L. casei mix sensitize 
colorectal tumoral cells to 5-fluorouracil-induced apoptosis. Nutr 
Cancer. 2010;62:371-8. 

29.	 An J, Ha EM. Combination therapy of Lactobacillus plantarum 
Supernatant and 5-Fluouracil increases chemosensitivity in 
colorectal cancer cells. J Microbiol Biotechnol. 2016;26:1490-503.

30.	 Hameed AF, Noel KI, Shukri ME, Hassan KM. Expression of BAX and 
eNOS in rabbit pancreatic tissues injured by hydrocortisone. Al-
Rafidain Journal of Medical Sciences. 2024;6:172-8. 

31.	 Noel KI, Ibraheem MM, Ahmed BS, Hameed AF, Khamees NH, 
Akkila SS. CD133 and CD166 expression predicting the possibility 
of prostatic cancer development in cases of BPH. Biomed 
Pharmacol J. 2019;12. 

32.	 Amjad MT, Chidharla A, Kasi A. Cancer chemotherapy. 2023. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 
2026.

33.	 Senthil, Krithika. Saccharomyces boulardii As a Treatment for 
Colonic-inflammatory Conditions. 2024. https://doi.org/10.17615/
xg5h-q433

34.	 Dahlgren D, Sjöblom M, Hellström PM, Lennernäs H. 
Chemotherapeutics-induced intestinal mucositis: pathophysiology 
and potential treatment strategies. Front Pharmacol. 
2021;12:681417.

35.	 Sezer A, Usta U, Cicin I. The effect of Saccharomyces boulardii 
on reducing irinotecan-induced intestinal mucositis and diarrhea. 
Med Oncol. 2009;26:350-7.

36.	 McFarland LV. Systematic review and meta-analysis of 
Saccharomyces boulardii in adult patients. World J Gastroenterol. 
2010;16:2202-22. 

37.	 Zhang J, Zhang X, Cheng X, Wang S, Lv Y, Zheng X, et al. Probiotics 
in inflammatory bowel diseases: emphasis on mechanisms and 
clinical application. Front Med (Lausanne). 2025;12:1620079. 

38.	 Mazziotta C, Tognon M, Martini F, Torreggiani E, Rotondo JC. 
Probiotics mechanism of action on immune cells and beneficial 
effects on human health. Cells. 2023;12:184.

39.	 Aziz N, Bonavida B. Activation of natural killer cells by probiotics. 
For Immunopathol Dis Therap. 2016;7:41-55.

40.	 Chiba Y, Shida K, Nagata S, Wada M, Bian L, Wang C, et al. Well-
controlled proinflammatory cytokine responses of Peyer’s patch 
cells to probiotic Lactobacillus casei. Immunology. 2010;130:352-
62.

41.	 Caetano JA, Paramés MT, Babo MJ, Santos A, Ferreira AB, Freitas 
AA, et al. Immunopharmacological effects of Saccharomyces 
boulardii in healthy human volunteers. Int J Immunopharmacol. 
1986;8:245-59.

42.	 Rodrigues AC, Cara DC, Fretez SH, Cunha FQ, Vieira EC, Nicoli 
JR, et al. Saccharomyces boulardii stimulates sIgA production 
and the phagocytic system of gnotobiotic mice. J Appl Microbiol. 
2000;89:404-14.

43.	 Qamar A, Aboudola S, Warny M, Michetti P, Pothoulakis C, 
LaMont JT, et al. Saccharomyces boulardii stimulates intestinal 
immunoglobulin a immune response to Clostridium difficile toxin a 
in mice. Infect Immun. 2001;69:2762-5.

44.	 Martins FS, Dalmasso G, Arantes RM, Doye A, Lemichez E, Lagadec 
P, et al. Interaction of Saccharomyces boulardii with Salmonella 

https://doi.org/10.17615/xg5h-q433
https://doi.org/10.17615/xg5h-q433


9

Hameed et al. Saccharomyces boulardii Role in Different Gastrointestinal Disorder

enterica serovar Typhimurium protects mice and modifies T84 cell 
response to the infection. PLoS One. 2010;5:e8925.

45.	 Sen S, Mansell TJ. Yeasts as probiotics: mechanisms, outcomes, 
and future potential. Fungal Genet Biol. 2020;137:103333.

46.	 Pontier-Bres R, Munro P, Boyer L, Anty R, Anty R, Imbert V, et al. 
Saccharomyces boulardii modifies Salmonella typhimurium traffic 
and host immune responses along the intestinal tract. PLoS One. 
2014;9:e103069.

47.	 Cain AM, Karpa KD. Clinical utility of probiotics in inflammatory 
bowel disease. Altern Ther Health Med. 2011;17:72-9.

48.	 Vakadaris G, Stefanis C, Giorgi E, Brouvalis M, Voidarou CC, 
Kourkoutas Y, et al. The role of probiotics in inducing and 
maintaining remission in Crohn’s disease and ulcerative colitis: a 
systematic review of the literature. Biomedicines. 2023;11:494.

49.	 Kelesidis T, Pothoulakis C. Efficacy and safety of the probiotic 
Saccharomyces boulardii for the prevention and therapy of 
gastrointestinal disorders. Ther Adv Gastroenterol. 2012;5:111-25.

50.	 Yang CC, Zhang S, Zhang R, Zhao YN, Yang DW, Yang MY, et 
al. Application of Saccharomyces boulardii in combination with 
sulfasalazine in ulcerative colitis patients demonstrates significant 
effectiveness. World J Gastrointest Surg. 2025;17:102342. 

51.	 Li B, Zhang H, Shi L, Li R, Luo Y, Deng Y, et al. Saccharomyces 
boulardii alleviates DSS-induced intestinal barrier dysfunction and 
inflammation in humanized mice. Food Funct. 2022;13:102-12.

52.	 Ng SC, Shi HY, Hamidi N, Underwood FE, Tang W, Benchimol EI, 
et al. Worldwide incidence and prevalence of inflammatory bowel 
disease in the 21st century: a systematic review of population-
based studies. Lancet. 2017;390:2769-2778. Erratum in: Lancet. 
2020;396:e56.

53.	 Veauthier B, Hornecker JR. Crohn’s disease: diagnosis and 
management. Am Fam Physician. 2018;98:661-9. 

54.	 Pontes Azevedo K, Catulio MZ de J, de Souza RGM, Stringhini MLF. 
Probiotics in Crohn’s disease remission: a systematic review. Arch 
Latinoam Nutr. 2022;72:50-59. 

55.	 Tukaram KS, Sopanrao SR, Kacharu LO. Unveiling the therapeutic 
potential of probiotics: a review. J Future Foods. 2025.

56.	 Verna EC, Lucak S. Use of probiotics in gastrointestinal disorders: 
what to recommend?. Ther Adv Gastroenterol. 2010;3:307-19.

57.	 Akhondi-Meybodi M, Rahimian M, Salmanroghani H, Amirbeigy 
M, Baghbanian M, Ghelmani S. Study of the effect of probiotic 
Saccharomyces Boulardii on the treatment of irritable bowel 
syndrome. JBTW. 2014;3.

58.	 Tetali B, Suresh S. Management of irritable bowel syndrome: a 
narrative review. Transl Gastroenterol Hepatol. 2024;9:26.

59.	 Hemarajata P, Versalovic J. Effects of probiotics on gut 
microbiota: mechanisms of intestinal immunomodulation and 
neuromodulation. Ther Adv Gastroenterol. 2013;6:39-51.

60.	 Lee BJ, Bak YT. Irritable bowel syndrome, gut microbiota and 
probiotics. J Neurogastroenterol Motil. 2011;17:252-66.

61.	 Nathani RR, Sodhani S, Goosenberg E. Irritable bowel syndrome. 
In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 
2026. 

62.	 McFarland LV, Ozen M, Dinleyici EC, Goh S. Comparison of 
pediatric and adult antibiotic-associated diarrhea and Clostridium 
difficile infections. World J Gastroenterol. 2016;22:3078-104. 

63.	 Elseviers MM, Van Camp Y, Nayaert S, Duré K, Annemans L, Tanghe 
A, et al. Prevalence and management of antibiotic associated 
diarrhea in general hospitals. BMC Infect Dis. 2015;15:129.

64.	 Shirley DA, Tornel W, Warren CA, Moonah S. Clostridioides difficile 
infection in children: Recent updates on epidemiology, diagnosis, 
therapy. Pediatrics. 2023;152:e2023062307.

65.	 Waitzberg D, Guarner F, Hojsak I, Ianiro G, Polk DB, Sokol H. Can 
the evidence-based use of probiotics (notably Saccharomyces 
boulardii CNCM I-745 and Lactobacillus rhamnosus GG) mitigate 
the clinical effects of antibiotic-associated dysbiosis?. Adv Ther. 
2024;41:901-14.

66.	 Su GL, Ko CW, Bercik P, Falck-Ytter Y, Sultan S, Weizman AV, et 
al. AGA clinical practice guidelines on the role of probiotics in 
the management of gastrointestinal disorders. Gastroenterology. 
2020;159:697-705.

67.	 Szajewska H, Kołodziej M. Systematic review with meta-analysis: 
Saccharomyces boulardii in the prevention of antibiotic-associated 
diarrhoea. Aliment Pharmacol Ther. 2015;42:793-801.

68.	 Danis R, Wawruch M. Travellers’ diarrhoea - prevention, trends and 
role of microbiome. Cent Eur J Public Health. 2022;30:20-5.

69.	 Piyaphanee W, Kusolsuk T, Kittitrakul C, Suttithum W, Ponam T, 
Wilairatana P. Incidence and impact of travelers’ diarrhea among 
foreign backpackers in Southeast Asia: a result from Khao San 
road, Bangkok. J Travel Med. 2011;18:109-14.

70.	 Leung AKC, Leung AAM, Wong AHC, Hon KL. Travelers’ diarrhea: a 
clinical review. Recent Pat Inflamm Allergy Drug Discov. 2019;13:38-
48. 

71.	 Alharbi BF, Alateek AA. Investigating the influence of probiotics 
in preventing Traveler’s diarrhea: meta-analysis based systematic 
review. Travel Med Infect Dis. 2024;59:102703.

72.	 Gaón D, García H, Winter L, Rodríguez N, Quintás R, González SN, 
et al. Effect of Lactobacillus strains and Saccharomyces boulardii 
on persistent diarrhea in children. Medicina (B Aires). 2003;63:293-
8.

73.	 Schneider SM, Girard-Pipau F, Filippi J, Hebuterne X, Moyse D, 
Hinojosa GC, et al. Effects of Saccharomyces boulardii on fecal 
short-chain fatty acids and microflora in patients on long-term total 
enteral nutrition. World J Gastroenterol. 2005;11:6165-9.

74.	 Li M, Xie Y. Efficacy and safety of Saccharomyces boulardii as an 
adjuvant therapy for the eradication of Helicobacter pylori a meta-
analysis. Front Cell Infect Microbiol. 2025;15:1441185.


