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Background: Gut microbiota plays a crucial role in maintaining health and immune balance in the body
[1,2]. Alterations in microbiota have been linked to various diseases, including leukemia [3,4]. Also,
oncological treatments such as chemotherapy can cause significant changes in gut microbiota, leading
to gastrointestinal and immune disturbances [5,6]. Objective: This literature review aims to evaluate
the impact of oncological treatments on gut microbiota in leukemia patients and explores the role of
probiotics in restoring microbial balance. Methods: A literature review was conducted using PubMed,
ScienceDirect, and Web of Science databases, combining the keywords “Leukemia”, “Probiotics”, and
“Microbiota” in various ways. The inclusion criteria were randomized and non-randomized trials, and
reviews that assessed the effects of probiotics as an adjuvant treatment to restore gut microbiota and
alleviate side effects associated with oncological treatments in leukemia patients. Results: Nine articles
were considered for this review [1-9]. The findings reveal that chemotherapy and radiation significantly
disrupt gut microbiota, favoring pathogenic strains, and contributing to gastrointestinal and systemic
complications [5,6]. Probiotics, such as Lactobacillus rhamnosus and Enterococcus faecium M-74, help
restore gut microbiota balance by promoting the growth of beneficial bacteria and suppressing
pathogenic strains. This restoration improves gut barrier integrity, reduces inflammation, and mitigates
side effects like nausea, diarrhea, and febrile neutropenia [7,8]. Additionally, probiotics support the
immune system by modulating immune responses and enhancing the production of anti-inflammatory
cytokines, which are particularly beneficial in immunocompromised leukemia patients [3]. However,
careful monitoring is crucial inimmunocompromised patients [6]. Conclusions: The review emphasizes
the need for further research to optimize probiotic use and establish standardized protocols for its safe
and effective application in leukemia care. Furthermore, the recognition of specific strains with probiotic
activity for each side effect is required, in order to determine the exact dose, treatment time, and ideal
vehicles.

Keywords: Gut Microbiota; Probiotics; Leukemia

References:

[1] Zhou Y, Zhou C, Zhang A. Gut microbiota in acute leukemia: Current evidence and future directions. Front
Microbiol. 2022,13, 1045497. doi: 10.3389/fmicb.2022.1045497.

[2] Yang Q, Wang Z, Liu M, Gan L. Causal Relationship Between Gut Microbiota and Leukemia: Future
Perspectives. Oncol Ther. 2024,12, 663-683. doi: 10.1007/s40487-024-00300-8.

[3] Zhang Y, Zhao X, Zhang J, Zhang Y, Wei Y. Advancements in the impact of human microbiota and probiotics on
leukemia. Front Microbiol. 2024, 15, 1423838. doi: 10.3389/fmicb.2024.1423838.

[4] Goswami M, Bose PD. Gut microbial dysbiosis in the pathogenesis of leukemia: an immune-based perspective.
Exp Hematol. 2024, 133, 104211. doi: 10.1016/j.exphem.2024.104211.

[5] Rashidi A, Weisdorf DJ. Microbiota-based approachesto mitigate infectious complications of intensive
chemotherapy in patients with acute leukemia. Trans/ Res. 2020, 220, 167-181. doi: 10.1016/j.trs|.2020.03.011.
[6] Simiakova M, Bielik V. The pros and cons of probiotic use in pediatric oncology patients following treatment for
acute lymphoblastic leukemia. Front Pediatr. 2024, 12, 1427185. doi: 10.3389/fped.2024.1427185.

[7]1 Reyna-Figueroa J, Barrén-Calvillo E, Garcia-Parra C, Galindo-Delgado P, Contreras-Ochoa C, Lagunas-
Martinez A, Campos-Romero FH, Silva-Estrada JA, Limén-Rojas AE. Probiotic Supplementation Decreases
Chemotherapy-induced Gastrointestinal Side Effects in Patients With Acute Leukemia. J Pediatr Hematol Oncol.
2019, 41, 468-472. doi: 10.1097/MPH.0000000000001497.

[8] Mego M, Ebringer L, Drgona L, Mardiak J, Trupl J, Greksak R, Nemova |, Oravcova E, Zajac V, Koza I.
Prevention of febrile neutropenia in cancer patients by probiotic strain Enterococcus faecium M-74. Pilot study
phase |. Neoplasma 2005, 52, 159-64.

[9] J6zefczuk P, Bilinski J, Minkowska A, Laguna P. Gut microbiome in children undergoing hematopoietic stem cell
transplantation. Best Pract Res Clin Gastroenterol. 2024, 72, 101955. doi: 10.1016/j.bpg.2024.101955.


mailto:rast@ess.ipp.pt

