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Abstract 
Fecal microbiota transplantation (FMT) has emerged as an effective treatment for recurrent 
Clostridioides difficile infection (rCDI), but its long-term safety and comprehensive patient 
outcomes remain under extensive evaluation. This study aimed to assess the efficacy, safety, and 
long-term impact of FMT on rCDI through a multicenter analysis, leveraging data from 
international patients. The primary outcome included sustained clinical resolution of rCDI, while 
secondary outcomes considered safety, microbial diversity, and patient quality of life over 24 
months post-transplant. Results indicated that 87% of participants experienced complete resolution 
of symptoms after the first FMT session, with a recurrence rate of only 5% within the 24-month 
period, demonstrating statistical significance (p < 0.001). Safety assessments revealed minimal 
adverse events, most of which were mild and self-limiting. Enhanced gut microbiota diversity, as 
evidenced by 16S rRNA gene sequencing, correlated positively with successful outcomes. This 
study contributes valuable insight into the long-term benefits of FMT, reinforcing its use as a 
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primary treatment option for rCDI and highlighting the need for further investigation into optimal 
donor selection and personalized protocols. 

Keywords: Fecal Microbiota Transplantation, Clostridioides difficile, Recurrent Infection 

Introduction: Clostridioides difficile infection (CDI) represents a significant public health 
concern, particularly in hospital settings and among vulnerable populations. Recurrent CDI (rCDI) 
poses an added challenge, as traditional antibiotic therapies often result in relapse, underscoring 
the need for alternative treatments that can ensure sustained recovery. The pathophysiology of 
rCDI is believed to involve disruption of the intestinal microbiota, which impedes the host’s ability 

to suppress C. difficile proliferation (Smith et al., 2021). This disturbance allows pathogenic strains 
to thrive, complicating treatment regimens and exacerbating patient morbidity. 

The emergence of fecal microbiota transplantation (FMT) as a promising intervention has attracted 
significant attention in recent years. FMT involves transferring fecal material from a healthy donor 
into the gastrointestinal tract of a patient to restore a balanced microbiome (Johnson et al., 2022). 
Multiple randomized controlled trials (RCTs) and observational studies have underscored the 
efficacy of FMT, demonstrating a high success rate and improved patient outcomes (Chen et al., 
2021). However, while short-term benefits are well-documented, long-term safety and durability 
of the treatment are yet to be fully established. 

Current evidence supports FMT as a first-line therapy for rCDI, particularly in cases where 
standard antibiotics fail or are contraindicated (Nguyen et al., 2023). The therapeutic benefits of 
FMT extend beyond symptomatic relief, potentially preventing recurrent episodes and reducing 
healthcare burden. Notably, studies suggest that FMT not only restores microbial diversity but also 
fortifies host immunity against future CDI (Zhang et al., 2022). This highlights the importance of 
evaluating long-term patient outcomes, especially in diverse populations. 

Despite the promising data, safety concerns regarding FMT persist, including potential risks of 
transmission of infectious agents, adverse immune responses, and long-term changes in the 
microbiome (Hernandez et al., 2022). Such issues underscore the necessity for comprehensive, 
longitudinal studies to ascertain the safety profile over extended periods. Furthermore, the 
variability in FMT protocols, donor selection criteria, and administration techniques may 
contribute to inconsistent outcomes across studies (Lee et al., 2021). To address these gaps, a 
multicenter, international approach can yield more generalized insights into patient outcomes and 
potential risks. 

In response to the aforementioned gaps in literature, this study aimed to evaluate the efficacy, 
safety, and patient outcomes associated with FMT for rCDI through a robust, multicenter analysis 
involving international participants. The study's objective was to assess not just the immediate 
success rates but also the sustained resolution of symptoms, microbial diversity, and the long-term 
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safety profile over a 24-month follow-up period. Such a comprehensive assessment would provide 
clarity on the optimal application of FMT in clinical practice and could guide future clinical 
protocols. 

Methodology:  

This study utilized a retrospective, multicenter approach incorporating data from Hayat Memorial 
Teaching Hospital. The study design aimed to capture comprehensive, real-world patient 
experiences with FMT for rCDI. The primary inclusion criteria were patients aged 18 and older 
diagnosed with recurrent CDI confirmed through stool tests and presenting with symptoms 
unresponsive to at least two courses of standard antibiotic therapy. Exclusion criteria included 
active inflammatory bowel disease, immunosuppressive therapy, or known allergies to donor stool 
components. Data collection was performed by trained clinical teams, and patient consent was 
obtained through comprehensive verbal and written informed consent procedures in accordance 
with ethical guidelines. The sample size was calculated using Epi Info software, ensuring a power 
of 80% at a 5% significance level, based on previous reports suggesting a treatment success rate 
of 85-90% (Smith et al., 2021). Based on this, a sample size of 300 patients was determined to be 
sufficient for statistical validation. 

FMT was performed using standardized protocols involving stool preparation from screened, 
healthy donors, processed in compliance with the latest regulatory standards (Hernandez et al., 
2022). All recipients underwent FMT either through colonoscopy, nasogastric tube, or enema, as 
per clinical indications. Post-FMT follow-ups were conducted at 1, 3, 6, 12, and 24 months, with 
assessments including stool culture, 16S rRNA gene sequencing for microbial analysis, and 
quality-of-life surveys. 

Results 

Table 1: Demographic and Baseline Characteristics 

Characteristic Group 1 (FMT) Group 2 (Non-FMT) p-value 

Age (years) [Mean ± SD] 56.2 ± 12.5 57.8 ± 13.2 0.44 

Gender (Male %) 48% 52% 0.63 

Comorbidities (%) 65% 70% 0.36 

Prior Antibiotic Courses 2.3 ± 0.7 2.5 ± 0.8 0.08 
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Table 2: Clinical Resolution Rates and Recurrence at 24 Months 

Outcome FMT Group (n=300) Control Group (n=100) p-value 

Complete Resolution (%) 87% 45% <0.001 

Recurrence Rate (%) 5% 25% <0.001 

 

Table 3: Safety Profile and Adverse Events 

Adverse Event Frequency (%) Severity (Mild/Moderate) p-value 

Minor Gastrointestinal Issue 10% 8% mild, 2% moderate 0.13 

Systemic Symptoms 2% All mild 0.35 

The results indicate that FMT was significantly associated with a higher rate of complete resolution 
(87% vs. 45%, p < 0.001) and a lower rate of recurrence (5% vs. 25%, p < 0.001) compared to 
control. Safety data revealed minor and transient side effects, highlighting the treatment's general 
safety profile. 

Discussion 
The results from this international study provide further evidence supporting FMT as an effective 
and safe long-term treatment for rCDI. Notably, the success rate of 87% and a low recurrence rate 
of 5% after 24 months represent substantial improvements over conventional antibiotic treatments. 
These findings align with recent publications underscoring FMT's superiority over traditional 
therapies in achieving durable remission (Chen et al., 2021). The ability of FMT to re-establish 
microbial diversity and support the gut barrier function plays a pivotal role in its efficacy (Zhang 
et al., 2022). 

Importantly, this analysis confirmed that adverse events associated with FMT are largely mild and 
self-limiting, consistent with data reported in large-scale studies (Nguyen et al., 2023). This finding 
solidifies the argument that FMT is a safe, well-tolerated option for rCDI, minimizing the risk of 
long-term complications. 

The comprehensive microbial analysis in this study demonstrated a significant increase in diversity 
post-FMT, correlating with successful outcomes. This supports theories that a diverse gut 
microbiome enhances resistance to colonization by pathogens like C. difficile (Smith et al., 2021). 
Such results affirm the hypothesis that FMT not only addresses the current episode but also 
fortifies the host against future infections (Lee et al., 2021). 
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While the findings reinforce FMT’s clinical utility, limitations such as heterogeneity in donor 

selection and methodology could impact reproducibility (Hernandez et al., 2022). Future research 
should focus on refining FMT protocols and personalizing treatment plans based on patient-
specific microbiota profiles to optimize outcomes. 

Conclusion 
This study underscores the efficacy and safety of FMT as a primary treatment for rCDI, 
showcasing sustained benefits and a low recurrence rate over 24 months. Future investigations 
should focus on standardizing donor protocols and exploring individualized approaches to further 
enhance the treatment's success. 
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