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ABSTRACT

Introduction: fecal Matter Transplantation is a method based on the administration of a processed
and prepared fecal suspension from a healthy individual to another patient with the aim of restoring
intestinal microbiota balance by manipulating the microbiota to the carrier of the specific disease
with the goal of achieving its resolution.

Objectives: to describe the scientific evidence on fecal microbiota transplantation strategies to
restore intestinal balance and reduce Clostridium difficile infections.

Material and methods: a Systematic Review of the literature was carried out, which will be
governed according to PRISMA guidelines. The units of analysis will be abstracts and full text of
articles with randomized clinical trial design or prospective or retrospective cohort, published in
Scopus, Web of Science and Pubmed, without temporal restriction.

Results: the results of this review support the efficacy of FMT in the treatment of CRID and provide
valuable information on the restoration of intestinal balance. However, further research and
rigorous clinical trials are required to fully understand the mechanisms underlying these effects and
to optimize treatment protocols. FMT has the potential to be a valuable tool in clinical practice and
in the fight against recurrent intestinal infections, as well as in reducing antibiotic resistance.

Keywords: Microbiota Fecal; Trasplante de Microbiota Fecal; Clostridioides Difficile; Revision
Sistematica.

RESUMEN

Introduccion: el Trasplante de Materia Fecal es un método que se basa en la administracion de una
suspension fecal procesada y preparada de un individuo sano a otro paciente con el objetivo de
restablecer el equilibrio del microbiota intestinal mediante la manipulacion del microbiota al
portador de la enfermedad especifica con el objetivo de lograr su resolucion.
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Objetivos: Describir la evidencia cientifica sobre las estrategias de trasplante de microbiota fecal
para restablecer el equilibrio intestinal y reducir las infecciones por Clostridium difficile.

Material y métodos: Se realizo una Revision Sistematica de la literatura, que se regira de acuerdo
con las directrices PRISMA. Las unidades de analisis seran los resimenes y texto completo de
articulos con disefo de ensayos clinicos aleatorizado o cohorte prospectiva o retrospectiva,
publicados en Scopus, Web of Science y Pubmed, sin restriccion temporal.

Resultados: los resultados de esta revision apoyan la eficacia del TFM en el tratamiento de la IDCr
y proporcionan informacion valiosa sobre el restablecimiento del equilibrio intestinal. Sin embargo,
se requieren mas investigaciones y ensayos clinicos rigurosos para comprender plenamente los
mecanismos que subyacen a estos efectos y optimizar los protocolos de tratamiento. La FMT tiene
el potencial de ser una herramienta valiosa en la practica clinica y en la lucha contra las infecciones
intestinales recurrentes, asi como en la reduccion de la resistencia a los antibioticos.

Palabras clave: Fecal Microbiota; Fecal Microbiota Transplantation; Clostridioides Difficile;
Systematic Review.

INTRODUCTION

The concept of fecal microbiota transplantation (FMT) breaks with the traditional view of bacteria
as harmful elements and focuses on what is perhaps an underestimated part of human waste: feces.
In fact, its high efficiency has been proven and the number of patients who have been helped by this
procedure is recognized and estimated in thousands. It is based on the infusion of stool from a healthy
individual to another patient due to specific conditions related to dysbiosis of the intestinal
microbiota. Among the indications used in the last 20 years, Clostridium difficile infection stands out
with promising results. ("

It is an effective and safe treatment, easy to implement, well tolerated, with economic and
scientific impact, and has been approved by international medical organizations as an indication for
recurrent or relapsed Clostridium difficile infection in adults and children. Other proven indications
include chronic inflammatory bowel disease, especially ulcerative colitis, metabolic diseases such as
irritable bowel syndrome, obesity and type 2 diabetes, and neuropsychiatric disorders, including
autism spectrum disorders, associated with gut flora imbalances. TMF has been reported to be
successful in treating recurrent lactic acidosis in children with short bowel syndrome.®?

The intestinal microbiota is dominated by phyla Firmicutes (40-70 %) and Bacteroidetes (25 %),
followed by Actinobacteria and Verrucobacteria, and three enterotypes have been described in the
healthy adult with different metabolic capacities, the first bacteria being mainly Bacteroidetes, the
second bacteria being Prevotella and the third bacteria being mainly Ruminococcus. )

The method is based on the administration of a processed and prepared fecal suspension from a
healthy individual to another patient with the aim of restoring the balance of the intestinal microbiota
by manipulating the microbiota to the carrier of the specific disease with the goal of achieving its
resolution.®

Dysbiosis (gut microbiota imbalance) is the cause or consequence of several intestinal conditions,
and modulation of the gut microbiota is the solution, where TMF is a method that has been used in
adult digestive and systemic conditions, and in more recent years in children, with successful outcome,
some of them indicated by failure of traditional therapy. Excreta for transplantation must be properly
selected and prepared for favorable treatment.®

Donors can be family members, close relatives or unrelated volunteers. Some countries have
established fecal banks where they are freeze-dried and frozen. Donors play a crucial role in the
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selection of stool samples. Accumulated experience has led to the development of methods based on
blood and stool analysis to ensure the health status of the donor.(®

Blood tests are important to rule out infection. Markers for hepatitis A, B and C viruses, human
immunodeficiency virus (HIV), cytomegalovirus (CMV), Ebstein-Barr virus (EBV), syphilis test, complete
white blood cell count and liver enzymes should be tested. Stool culture for pathogens, Clostridium
difficile toxins A and B, Giardia, Cryptosporidium and rotavirus antigens, Cyclospora and Isospora
stains, parasitological examination of cysts and ova, as well as stool pylorus, Helicobacter stool
antigen. The infusion volume varies from 50 to 100 ml to 500 ml. Based on 60 grams of stool. )

The routes used are the upper and lower gastrointestinal tract. If the upper route is chosen, fecal
infusion by nasogastric, nasoduodenal or nasojunal tube and endoscopy by gastroscopy or colonoscopy
is possible. The lower route is the most commonly used, by retention enema or colonoscopy, or a
combination of both, although the upper and lower routes are also used together. ©

If the patient's condition permits, it is recommended that osmotic laxatives be used beforehand to
empty the intestinal contents. Polyethylene glycol is the most commonly used and is administered the
day before transplantation, and although its efficacy is debated, it has been suggested that emptying
the colon may reduce the proportion of Clostridium difficile bacilli. Stool should be fresh and less than
three hours old. Freezing eliminates stool odor. Stool samples should be diluted with 0,9 % saline,
which is most commonly used, although water, milk or yogurt also work well. The resulting solution is
then homogenized and filtered; it can be used fresh or refrigerated and stored in a cryoprotectant for
1 to 8 weeks. The possibility of creating a stool bank in the future will change this procedure.®

The advantage of TMF is that it is a safe, economical and feasible method, which is reflected in
the communication of CKDD treatment, which can reduce or cure the negative effects of infection in
children and adults; in recent years in various intestinal tracts Its number has decreased in cases of
intestinal and parenteral digestive diseases, such as ulcerative colitis, irritable bowel, constipation
and metabolic syndrome. ®

The side effects of TMF, reported in 109 publications and 1555 patients, were mild, self-limited
and gastrointestinal. In adults, this ratio ranges from 0,6 % to 13 %, especially in patients with IBS;
whereas in childhood there are few of them. In the absence of sepsis, bacteremia or positive blood
cultures, there was also transient fever, abdominal distension and elevated C-reactive protein.
However, post-transplant bacteremia has been reported as a major complication of this procedure.
The risk of bowel perforation and death was described as a failure, and one elderly man died of severe
pseudomembranous colitis due to CKD secondary to pneumoperitoneum and sepsis from TMF. %10

The results of follow-up so far in the short and medium term are satisfactory, but long-term
controlled studies are needed to ensure the overall effect of TMF and to clarify the possibility of late
adverse effects, among which obesity and metabolic syndrome may occur due to dysregulation of the
intestinal microbiota.(®

Clostridium difficile infection (CDI) is the leading cause of health care-associated infectious
diarrhea in developed countries and has also become a cause of community-acquired and major
residential diarrhea. It is associated with high morbidity and mortality and high medical costs. Clinical
symptoms can range from mild diarrhea to life-threatening fulminant colitis.")

This Gram-positive, endospore-forming, strictly anaerobic, orally and fecally transmissible,
clinically useful strain produces two types of toxins: toxin A (TcdA) and toxin B (TcdB); in addition,
there are others that produce binary toxin, depending on which cause the origin and intensity of
disease symptoms. ©

Since the previous and prolonged use of antibiotics is considered an important factor in Clostridium
difficile infection, it has been concluded that this is due to the destruction of the gastrointestinal
epithelial barrier, generated by the alteration of the normal functions of the bacterium within the
human organism; it is found in low concentrations in a healthy intestine and can cause disease if
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bacterial activity is altered. Chronic overuse of antibiotics can lead to a weakened intestinal
microbiota, leaving the colon vulnerable and open to Clostridium difficile, which can release toxins
that affect the body and cause diarrheal infections. Other risk factors that have been identified as
associated with diarrheal disease caused by Clostridium difficile include: long-term antibiotic use,
advanced age (greater than 65 years), prolonged hospitalization (greater than 20 days),
gastrointestinal surgery, PPI use, gastric acid inhibition, peptic ulcer, peptic ulcer, gastric bypass,
cystectomy, chemotherapy, enteral feeding, obesity, and cirrhosis. (%13

Clinical manifestations of Clostridium difficile-associated diarrheal disease vary from mild to severe
diarrhea with severe symptoms, including colitis, pseudomembranous colitis, shock and hypotension,
ileus, and toxic megacolon. It may also be associated with fecal occult blood, fever, abdominal pain,
hypoalbuminemia, leukocytosis, abdominal distention and functional impairment. 4

The diagnosis is always suspected in any patient with acute diarrhea and risk factors and can be
confirmed with a stool test capable of detecting the Clostridium difficile gene or toxins. The
differential diagnosis should be made with diarrhea caused by drugs; for example, antibiotics such as
clavulanic acid and erythromycin can produce diarrhea by directly increasing intestinal transit.
Diagnostic algorithms have been developed based on the combination of a rapid, sensitive and
inexpensive test as a screening method (GDH detection), followed by more specific tests if positive
(detection of toxin A or B, or their genes). These algorithms can be 2-step (GDH-Toxin PCR), or 3-step,
if toxin detection is sandwiched between the two techniques (GDH and PCR); leaving the molecular
method (toxin PCR) for confirmation in case of discrepant results with the previous techniques. (>

Treatment depends on the severity of the infection and is usually with broad-spectrum antibiotics
to which the bacteria are sensitive, such as metronidazole, vancomycin or fidaxomicin. In some cases
surgery is required, although this is not the most common. For patients with multiple relapses, the
treatment with the highest documented cure rate is fecal microbiota transplantation. Prevention
through isolation and hand washing measures is essential to avoid patient-to-patient transmission at
the hospital level.(®

Objective: to describe the scientific evidence on fecal microbiota transplantation strategies to
restore intestinal balance and reduce Clostridium difficile infections.

METHODS
Study Design

A Systematic Review of the literature will be conducted, which will be governed according to the
PRISMA guidelines (preferred reporting items for systematic reviews and meta-analyses).('®

Study Population
Inclusion Criteria
- Randomized clinical trials evaluating fecal microbiota transplantation strategies to restore
intestinal balance and reduce Clostridium difficile infections.
- Prospective or retrospective cohort studies evaluating fecal microbiota transplantation
strategies to restore intestinal balance and reduce Clostridium difficile infections.

Exclusion Criteria
- Review Articles, Scientific Letters/Letters to the Editor, Case Reports, Editorials, Original

Articles corresponding to Observational Studies.

Selection and Sample Size
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The units of analysis will be the abstracts and full text of articles with randomized clinical trial
design or prospective or retrospective cohort, published in Scopus, Web of Science and Pubmed,
without time restriction.

Ethical and legal considerations

This study included secondary data sources and therefore does not correspond to an analysis from
the ethical point of view, given that no experimentation or evaluations were performed on human
beings/experimental animals.

RESULTS AND DISCUSSION

This review focuses on the efficacy of fecal microbiota transplantation (FMT) in the treatment of
Clostridium difficile infections (CDI) and its impact on intestinal balance. We will examine the findings
presented in the studies included in the review and compare these results with those of other authors
in the field.

First, it is important to note that the results of this review support the efficacy of FMT in the
treatment of rCDI. Patients who achieved sustained resolution after FMT showed an increase in
microbial alpha diversity, enrichment of the Ruminococcoccaceae and Lachnospiraceae families, and
a reduction of Enterobacteriaceae, suggesting a restoration of gut microbial balance. These findings
are consistent with previous studies that also reported remarkable success rates after
FMT.(17’18’19'20’21’22'23’24’25)

In addition, the review highlights the importance of specific microbial composition in the resolution
of rCDI. Patients who responded to treatment showed an increase in the abundance of several bacterial
families, such as Ruminococcaceae, Prevotellaceae, and Bacteroidaceae, along with a decrease in
Enterobacteriaceae. This reinforces the idea that certain microbial groups play a crucial role in
fighting CDI infection and restoring intestinal balance. ?%:27,38,29,30,31)

An interesting finding is the use of an index constructed from markers for Escherichia and Blautia
genera to predict clinical outcomes. This approach could have significant implications in clinical
practice by early identification of patients who will respond favorably to
FMT.(32’33’34’35’36’37’38’39’40’41’42’43’44)

Regarding methodological limitations and errors, it is important to recognize that most of the
studies included in this review are observational and that the quality of evidence could be improved
with high-quality randomized clinical trials. In addition, more rigorous standardization of FMT
protocols is needed to ensure comparability of results across studies. 45:46:47,48,49)

What is new in this field includes the identification of specific markers to predict FMT success and
the role of FMT in reducing antibiotic resistance. These findings suggest that FMT may be a valuable
tool in the fight against CDI infections and in the prevention of antibiotic resistance. %:31,52,53,54,55)

To motivate future research, randomized clinical trials comparing different FMT protocols and
evaluating their long-term efficacy are essential. Further investigation into the mechanisms behind
the success of FMT, including the identification of the specific bacteria responsible for the resolution
of rCDI, is also needed. (36:57,58,59,60,61,62,63)

In conclusion, the results of this review support the efficacy of FMT in the treatment of rCDI and
provide valuable information on the restoration of intestinal balance. However, further research and
rigorous clinical trials are required to fully understand the mechanisms behind these effects and to
optimize treatment protocols. FMT has the potential to be a valuable tool in clinical practice and in
the fight against recurrent intestinal infections, as well as in the reduction of antibiotic resistance.

https://doi.org/10.56294/sctconf2023327


https://doi.org/10.56294/sctconf2023327




Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 10

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

11 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 12

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

13 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 14

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

15 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 16

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

17 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 18

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

19 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 20

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

21 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 22

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

23 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 24

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

25 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 26

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

27 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 28

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

29 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 30

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

31 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 32

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

33 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 34

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

35 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 36

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

37 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 38

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

39 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Salud, Ciencia y Tecnologia - Serie de Conferencias. 2023; 2:327 40

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

41 Marin Bolivar et al.

https://doi.org/10.56294/sctconf2023327



https://doi.org/10.56294/sctconf2023327

Colonic distribution
of FMT by different

enema procedures
compared to
colonoscopy

- proof of concept
study using contrast
fluid 28.pdf

Norway
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distribution of
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with viscosity
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distribution.
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retrospectiv
ely

eight participants
duda

e The study included
eight participants who
underwent contrast fluid
(CF) administration
through colonoscopy and
enema, followed by X-
rays to visualize CF
distribution.

e After colonoscopy, CF
was visualized in the
cecum and transverse
colon in 100 % of
participants.

o After enema with a
positioning procedure, CF
visualization in the
cecum was 50 %, and in
the transverse colon, it
was 88 %.

e Without the
positioning procedure, CF
visualization in the
cecum was 38 %, and in
the transverse colon, it
was 63 %.

e No adverse events
were reported, and all
participants tolerated the

enema procedure
well.[1]

e The study
demonstrated proof of
concept for the
distribution of fecal
microbiota

transplantation (FMT) to
the proximal colon when

e The study provides
evidence for the
distribution of fecal
microbiota
transplantation (FMT)
in the colon using
different delivery
methods, specifically
colonoscopy and
enema.

e |t demonstrates
that colonoscopy is
the only method that
ensures delivery of
FMT to the cecum,
while enema alone
has lower rates of
reaching the cecum.
e However, the
study also shows that
a positioning
procedure after the
enema can slightly

improve the
distribution of FMT in
the proximal
colon. [1]

e These findings
have practical
implications for
clinicians and
researchers involved

in FMT procedures, as

they highlight the
importance of
choosing the

appropriate delivery
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