
 
 

Enhancing Stem Cell Therapies Through the Gut Microbiome: FMT as a 
Synergistic Support Strategy 
 
Introduction 
The human gut microbiome – a community of trillions of microorganisms – plays a crucial role in 
maintaining health by regulating immune functions, metabolism, neurological signalling and disease 
processes 1–7. Disruption of this microbial balance (dysbiosis) has been linked to a wide range of 
conditions, from inflammatory and autoimmune disorders to metabolic and neurological diseases 2,8–13. 
Stem cell therapies have emerged as promising treatments for many of these conditions, aiming to 
reset the immune system or repair damaged tissues 14. An intriguing convergence is now being 
recognized between the gut microbiome and stem cell therapy: the microbiome can influence the 
efficacy of stem cell treatments, and interventions like fecal microbiota transplantation (FMT) may 
enhance therapeutic outcomes 15–19. Researchers and clinicians are therefore exploring a synergistic 
approach, with emerging research providing support for this hypothesis. FMT has been shown to 
restore microbial diversity, reduce systemic inflammation, and rebalance immune responses—factors 
that are critical to the success of stem cell therapies. Moreover, optimizing the gut environment prior 
to or alongside stem cell interventions may reduce adverse events (i.e. Graft-vs-host disease), 
improve cellular engraftment, and enhance therapeutic durability 17,20–22. 
 
Given that both FMT and stem cell therapies are being explored in similar indications—including 
inflammatory bowel disease (IBD), irritable bowel syndrome (IBS), autism spectrum disorder (ASD), 
multiple sclerosis (MS), Parkinson’s disease—there is a strong scientific rationale for an integrated, 
microbiome-informed approach. 
 
Highlighted Findings:  

●​ Gut Microbiome–Stem Cell Axis: The gut microbiome profoundly shapes the immune 
system and, therefore, can influence the efficacy of stem cell treatments 3,22,23. Microbial 
imbalances (dysbiosis) are associated with poorer outcomes in stem cell therapies, where a 
loss of microbial diversity in transplant patients correlates with higher inflammation and 
complications 17,20–22. Maintaining a healthy microbiome may thus be critical for optimal stem 
cell engraftment and efficacy. 

●​ Combined Therapeutic Potential: FMT, which restores microbial diversity, is emerging as a 
valuable adjunct to stem cell therapies. By addressing microbiome dysbiosis alongside 
cellular therapy, clinicians can restore microbial diversity, reduce systemic inflammation, and 
rebalance immune responses with FMT—factors that are critical to the success of stem cell 
therapies 17,20–22. This dual approach may reduce adverse events, improve cellular 
engraftment, and enhance therapeutic durability, offering a novel strategy for diseases where 
both the microbiome and stem cells play a role 17,20. 

●​ Immune Modulation and Inflammation Control: Both FMT and certain stem cell treatments 
exert immune-regulatory effects, targeting systemic inflammation in different ways. Together, 
these interventions may synergistically reduce pathological inflammation and enhance 
regeneration, creating more favourable outcomes in conditions where chronic inflammation is 
the cornerstone 17,22. 

●​ Safety and Feasibility: Both FMT and stem cell therapies have, on their own, shown 
acceptable safety profiles in clinical trials. FMT is generally well-tolerated, with minimal 
adverse events even in immunocompromised patients 13,24–29. However, combining these 
therapies requires careful consideration of safety, such as stringent donor screening for FMT. 
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Microbiome Impact on Stem Cell Efficacy 
A growing body of evidence indicates that the gut microbiome's state can directly affect stem cell 
therapies 17,19,30. Gut dysbiosis can lead to impaired immune responses, increased susceptibility to 
infections and increased systemic inflammation, which can all impact the efficacy and negative 
outcomes of stem cell therapies 3,22,31. Studies have found that patients with lower gut microbiome 
diversity around the time of transplant are more susceptible to complications, such as severe 
graft-vs-host disease (GVHD) and bloodstream infections, and have higher transplant-related 
mortality, compared to patients with more diverse microbiomes 17,20–22,32. This suggests that a healthy 
microbiome creates an optimal environment for transplanted stem cells to engraft and rebuild a 
functional immune system. 
 
Actually, the gut microbiota regulates many of the physiological processes necessary for successful 
stem cell therapy. It contributes to: 

●​ Compromised immune function: Dysbiosis disrupts the gut microbiome, which plays a 
crucial role in maintaining a healthy immune system 22,33. This can lead to impaired immune 
responses and increased susceptibility to infections. 

●​ Increased Inflammation: A dysbiotic gut can promote systemic inflammation through various 
mechanisms, including increased intestinal permeability and the production of inflammatory 
molecules 22,34. 

●​ Gut barrier integrity: A healthy microbiome maintains the intestinal epithelial barrier, 
preventing translocation of inflammatory antigens and supporting whole-body immune 
balance 34–37. 

●​ Microbial metabolites: Microbial metabolites such as short-chain fatty acids (SCFAs) help 
regulate stem cell differentiation, mitochondrial and immune function, which can impact 
outcomes 33,38–42. 

●​ Side effects: Dysbiosis can increase the risk of infections due to the loss of beneficial 
bacteria 30,43. Dysbiosis has been linked to the development and severity of GVHD, while 
restoring dysbiosis with FMT has been shown to improve symptoms and clinical outcomes 
44–46. 

Restoring microbial balance by harnessing microbial therapies, such as FMT, could enhance 
engraftment and efficacy of stem cell treatments by reducing inflammation and providing 
growth-supporting metabolites. Overall, preserving or restoring a healthy microbiome appears to be a 
potential factor in unlocking the full efficacy of stem cell therapies. 
 
Fecal Microbiota Transplantation (FMT) as a Supportive Therapy for Stem Cell 
Treatments 
 
Mechanism of FMT 
Fecal microbiota transplantation (FMT) involves transferring gut microbiota from a healthy donor to a 
recipient to restore microbial diversity and balance 2,11,13,47. The transplant introduces a diverse 
community of microorganisms, which can help immune function, restore microbial diversity, and 
potentially reverse treatment resistance 48. Given the microbiome's influence on treatment outcomes, 
FMT is being explored as a supportive therapy before, during, or after stem cell interventions to 
modulate the gut microbiome, improve treatment efficacy, and reduce therapy-related complications 
45,49,50. 
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Mechanisms of Synergy 
Outside of the research showing the promising results of FMT to reduce GVHD, infections, and side 
effects in the transplant section, FMT may enhance stem cell-based treatments in areas outside of 
oncology.  FMT and stem cells exert complementary effects through multiple mechanisms: 

●​ Improved Immune Regulation: FMT reduces systemic inflammation and supports immune 
tolerance, which can work to enhance the effectiveness of stem cells 51–53. FMT can amplify 
stem cells’ immune-regulating impact by ensuring the presence of microbes that favour 
immune homeostasis. 

●​ Enhanced Engraftment: Chronic diseases often feature a damaged gut barrier (increased 
intestinal permeability or “leaky gut”), which allows microbial products to provoke systemic 
inflammation 34–37. FMT helps restore the integrity of the gut lining by re-establishing a healthy 
microbiota that supports gut barrier integrity 53. A fortified intestinal barrier means fewer 
endotoxins entering circulation, lowering the background inflammation that transplanted stem 
cells must contend with. In essence, FMT mitigates the inflammatory environment, giving 
stem cell interventions a better chance to succeed 53. 

●​ Reduced Complications: Shown to lower infection rates and reduce GVHD in hematopoietic 
stem cell transplant (HSCT) settings 44–46,54. 

●​ Optimized Systemic Environment: A diverse microbiome provided by FMT enriches 
organisms that produce beneficial metabolites like SCFAs 53. By boosting the patient’s 
production of protective metabolites, FMT biologically “primes” tissues for regeneration, 
potentially increasing the efficacy of stem cell engraftment and differentiation. 

 
Shared Clinical Indications and Synergistic Application 
The potential synergy of FMT and stem cell treatments has implications across various fields. 
Microbiome therapy can enhance stem cell treatment by correcting dysbiosis and modulating 
systemic immunity. Given the above synergistic mechanisms, a range of clinical areas could 
potentially benefit from combined microbiome and stem cell interventions, especially those which 
involve immune dysregulation and microbiome alterations. 

●​ Graft-Versus-Host Disease: 
Graft-versus-host disease (GVHD) is a common and serious complication following hematopoietic cell 
transplantation (HCT) and occurs when the donor’s immune cells attack the recipient’s tissue, leading 
to inflammation and potential tissue damage. Gut dysbiosis is often observed in patients with GVHD, 
contributing to an imbalance in immune function that exacerbates the disease 30,43. FMT has emerged 
as a promising strategy for preventing and managing GVHD by restoring a diverse and functional 
microbiome, which may reduce inflammation, enhance immune tolerance, and support the integrity of 
the gastrointestinal epithelial barrier 44–46,54. Potential synergy: Administering FMT pre- or post-HSCT 
may reduce the incidence and severity of GVHD, improve gut barrier function, and enhance recovery. 

●​ Antibiotic-Resistant Organisms: 
FMT is being used to address another challenge in stem cell transplantation: infections with 
antibiotic-resistant organisms 55. Patients often enter transplant with gut colonization by 
multidrug-resistant organisms (MDROs), which can cause dangerous infections when the immune 
system is suppressed 15,18,56. In a recent study, pre-transplant FMT in MDRO-colonized patients to 
“de-colonize” and restore the gut microbiome resulted in a significantly higher 12-month survival (70% 
vs 36%) compared to a matched control group that did not receive FMT30. Potential synergy: 
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Administering FMT pre-stem cell treatment may reduce issues associated with MDROS, reduce side 
effects, and enhance efficacy 57,58. 

●​ Aging & Inflammaging: 
As patients age, both immune regulation and microbial diversity decline 59–64. The decline in gut 
microbiome diversity with aging has been linked to increased frailty and chronic disease, mirroring the 
regenerative potential of stem cell-based therapies aimed at mitigating aging-related deterioration 
65–71. FMT has shown promise in reversing age-related microbial shifts and reducing low-grade 
inflammation 72–78. When combined with stem cells, this may enhance regenerative outcomes and 
reduce the impact of chronic inflammation. Potential synergy: FMT may prime the aging host for 
improved responsiveness to stem cell-based regenerative interventions. 

●​ Autoimmune Diseases: 
Stem cells have been explored for their immunomodulatory effects in diseases like rheumatoid 
arthritis, Crohn’s disease, and ulcerative colitis 14,79. FMT has demonstrated promise in reducing 
inflammation and improving gut barrier function in these conditions, suggesting a potential synergy 
80,81. Research suggests that FMT may help modulate immune responses in autoimmune conditions, 
by rebalancing the gut microbiome, where an unbalanced gut microbiome may play a role in triggering 
or exacerbating autoimmune responses 80,82. Potential synergy: FMT may help restore 
microbial-driven immune balance prior to stem cell therapy, potentially enhancing stem cell function 
and reducing immune-mediated complications. 

●​ Gastrointestinal Disorders: 
Both FMT and stem cells are under investigation in gastrointestinal conditions such as IBD and IBS 
39,79,83. FMT has shown promising results in ulcerative colitis and Crohn’s disease, SIEBO, and IBS, 
helping to restore microbial diversity and reducing inflammation, potentially improving long-term 
outcomes 82,84–90. Potential synergy: FMT may serve as a preparatory step or a combined therapy to 
reduce inflammation and improve mucosal barrier integrity, creating a more receptive gut environment 
for stem cell engraftment and action. 

●​ Neurological and Neurodegenerative Conditions: 
The emerging connection between the gut microbiome and neurological function through the gut-brain 
axis has led to increasing interest in FMT for conditions like Parkinson’s disease 91–94, multiple 
sclerosis (MS) 95–97, autism spectrum disorder (ASD) 98–102, Alzheimer’s disease 103–105 and mood 
disorders (i.e. depression, anxiety and bipolar disorder) 19.  Early studies are reporting improvements 
in cognitive and behavioural symptoms in conjunction with restoring the gut microbiome balances, 
reducing GI symptoms and modulating neuroinflammation 91,96,98,99,101,106. Stem cell therapies aim to 
reduce neuroinflammation, support neurogenesis, and protect against neuronal loss in these same 
conditions 107–110. Potential synergy: Restoring the gut-brain axis with FMT may amplify the 
neuroprotective and behavioural outcomes of stem cell therapies, improve patient response, and 
stabilize treatment response. 
 
Challenges and Future Directions 
Although the combined use of FMT and stem cell therapy is still in experimental stages for many 
conditions, early clinical reports offer proof of concept for its benefits and safety, particularly in GVHD 
17,20–22,32. Despite the promising results, several challenges remain in the clinical use of FMT in 
conjunction with stem cell treatment. The lack of standardized protocols for FMT administration, donor 
selection, and microbiome analysis limits its widespread application. Additionally, long-term safety 
data are still needed to assess the potential risks of the combined use of FMT and stem cell therapy. 
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Future studies should focus on: 

●​ Standardizing FMT protocols to understand timing and dosing when combining these two 
treatments. 

●​ Identifying which patients will benefit most from FMT combined with stem cells. 
●​ Investigating the long-term safety and efficacy of FMT with stem cell treatment. 

 
By addressing these challenges, the synergistic use of FMT and stem cell therapy could become a 
cornerstone of integrative and regenerative medicine, but substantial work remains to translate this 
synergistic approach into standard clinical practice. 
 
Conclusion 
The gut microbiome plays a critical role in immune regulation, inflammation, and tissue 
repair—processes essential to the success of stem cell therapies. Fecal microbiota transplantation 
offers a clinically promising, low-risk strategy to restore microbial balance, reduce immune 
dysregulation, and enhance patient outcomes. The combined use of FMT and stem cell therapy 
represents a new frontier in integrative and regenerative medicine. With growing evidence and 
overlapping therapeutic applications, this synergistic approach holds strong potential across 
autoimmune, gastrointestinal, neurological, and aging-related conditions. As clinical research 
advances, FMT may become a valuable adjunct to stem cell therapy, supporting the evolution of 
microbiome-based strategies in personalized, systems-level care. 
 
Ready to Explore the Potential Synergy of FMT and Stem Cells?   
 
Let’s discuss how FMT can integrate into your clinical protocols, collaborate on impactful case 
studies, or support your patients’ outcomes.  Novel Biome offers high-quality FMT products designed 
to support clinical and research applications. If you're interested in exploring how our products can 
enhance and support your stem cell treatments or improve patient outcomes, let's connect!  
 
👉 Schedule a Call Today or email us at support@novelbiome.com to explore research insights and 
practical applications in your practice. 
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