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ABSTRACT

Background: The treatment of Clostridioides difficile is based on 
an antibiotics cycle, but for individuals who have more than two 
recurrences, fecal microbiota transplantation can be considered 
as a therapeutic option. Objective: To describe the technique and 
results of fecal microbiota transplantation performed for recur-
rent infection by Clostridioides difficile. Methods: Retrospective, 
cross-sectional study based on a review of medical records of pa-
tients undergoing transplantation of fecal microbiota. Data were 
obtained on the criteria used to select the donor, the preparation 
of stools in the laboratory and the method of delivery of the ma-
terial offered, as well as information regarding the characteristics 
of the recipient, such as: gender, age, comorbidities, hospitaliza-
tions, use of antibiotics prior to infection, clinical presentation, 
diagnosis and treatments performed for Clostridioides difficile. 
After transplantation, data on efficacy, outcome, follow-up time 
and procedure complications were considered. Results: Between 
2012 and 2019, 11 patients underwent fecal microbiota trans-
plantation. The use of antibiotics prior to infection occurred in 
9 patients, no patient was hospitalized in the previous 6 months 
due to another etiology. All had at least 2 cycles of vancomycin 
for recurrent disease. Of the total of 11 patients, 2 required 2 
infusions and 1 patient required 3, totaling 15 fecal microbiota 
transplants. The success rate was 81.8% with only one infusion 
and 90.9% resolution considering patients who needed more 
than one infusion. Conclusion: Fecal microbiota transplanta-
tion is a feasible therapy with resolution in 90.9% of cases as a 
treatment for recurrent Clostridioides difficile infection.

Keywords: Clostridioides difficile; Clostridium infections; Fecal 
microbiota transplantation; Diarrhea/drug therapy; Dysbiosis; 
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RESUMO

Contexto: O tratamento do Clostridioides difficile é baseado em 
ciclo antimicrobiano, mas para os indivíduos que apresentam 
mais de duas recorrências, pode-se considerar o transplante de 
microbiota fecal como opção terapêutica. Objetivo: Descrever 
a técnica e os resultados do transplante de microbiota fecal rea-
lizados para infecção recorrente por Clostridioides difficile. Mé-
todos: Estudo retrospectivo, transversal, baseado em revisão de 
prontuários de pacientes submetidos ao transplante de microbio-
ta fecal. Foram obtidos dados sobre os critérios empregados para 
seleção do doador, o preparo das fezes e o método de entrega do 
material, além de informações referentes às características do re-
ceptor, como: sexo, idade, comorbidades, internamentos, uso de 
antimicrobiano prévio à infecção, apresentação clínica, diagnós-
tico e tratamentos realizados para o Clostridioides difficile. Após 
o transplante, dados sobre eficácia, desfecho, tempo de segui-
mento e complicações do procedimento foram considerados. Re-
sultados: Entre 2012 e 2019, 11 pacientes foram submetidos ao 
transplante de microbiota fecal. O uso de antimicrobiano prévio 
à infecção ocorreu em 9 pacientes, nenhum paciente internou 
nos 6 meses anteriores por outra etiologia. Todos fizeram pelo 
menos 2 ciclos de vancomicina para doença recorrente. Do total 
de 11 pacientes, 2 necessitaram de 2 infusões e 1 paciente ne-
cessitou de 3, totalizando 15 transplantes de microbiota fecal. 
O sucesso foi de 81,8% com apenas uma infusão e resolução de 
90,9% considerando pacientes que necessitaram de mais de uma 
infusão. Conclusão: O transplante de microbiota fecal é uma tera-
pia factível e com resolução em 90,9% dos casos como tratamento 
de infecção recorrente por Clostridioides difficile. 

Descritores: Clostridioides difficile; Infecções por clostridium; 
Transplante de microbiota fecal; Diarreia/tratamento far ma co-
lógico; Disbiose; Antibacterianos/uso terapêutico; Estudo ob ser-
vacional 
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INTRODUCTION
Clostridium difficile infection, reclassified as Clostri-

dioides difficile(1), is the leading cause of antibiotic-asso-
ciated diarrhea in hospitalized patients. The bacterium 
is present in the human intestinal flora and is capable of 
generating clinical manifestations when there is dysbio-
sis in the microbiota. The clinical state may be mild/mo-
derate, severe, fulminant or recurrent, increasing mor-
bidity and mortality, which can reach 58% in critically 
ill patients. The mild/moderate form is characterized 
by leukocytes below 15 thousand cells/mL and creatini-
ne below 1.5mg/dL. The clinically severe, by leukocytes 
above 15 thousand cells/mL or creatinine above 1.5mg/dL. 
In case of hypotension, shock, paralytic ileus or mega-
colon, the clinic is fulminating. In addition, we define 
recurrence as the return of symptoms with a positive 
Clostridioides difficile test within 8 weeks of a previous 
episode. Endoscopically, it may present as pseudomem-
branous colitis(2-4).

Patients with advanced age, severe underlying disea se, 
inadequate immune response to Clostridioides difficile 
and use of other antibiotics during or after Clostridioi-
des difficile treatment are at increased risk of recur-
rence. Furthermore, it is observed that these patients 
have a smaller amount of bacterial population, as well 
as their diversity, which may be due to repeated cycles 
of antibiotics(2).

Epidemiologically, in the United States, there has been 
an increase in the number of cases of recurrent infec-
tion of 188% since the 2000s, resulting in prolonged hos-
pitalizations, use of antibiotics and high health costs(5). 
In Brazil, there are few studies on the epidemiology of the 
infection. Regionally, in the southern region, a study with 
351 patients observed that 17.7% of diarrhea associated 
with antibiotics were due to Clostridioides difficile(6).

Among the diagnostic methods, the detection of 
toxins A and B in feces or the detection of Clostridioi-
des difficile via polymerase chain reaction (PCR) are the 
most available methods(7,8). 

The treatment consists of a cycle of metronidazole 
and/or vancomycin, depending on the patient’s clinical 
severity and previous treatments. However, for those with 
more than 2 recurrences, fecal microbiota transplanta-
tion can be considered as a therapeutic option(2,7,9,10).

Transplantation of fecal microbiota was first des-
cribed in 1958 for the treatment of pseudomembranous 
colitis, a form of presentation of Clostridioides difficile 
infection(11). Its objective is to correct intestinal dysbio-
sis, restoring the healthy flora. This procedure has a cure 
rate above 80%, a good safety profile, cost-effectiveness 
and an average time to resolution of symptoms of 3 
days(4,10,12).

There are several possible routes for the adminis-
tration of fecal transplant: high route through upper di-
gestive endoscopy, nasoenteral tube, upper enteroscopy 
or capsule; lower route through colonoscopy or enema. 
There is no consensus on the most indicated route and 
cure rates were similar among them(9,13). Ideally, antibio-
tics should be discontinued 48 hours before the proce-
dure in order to avoid the residual effect after micro-
biota transplantation(14,15). 

Several mechanisms are believed to play a role in the 
success of fecal microbiota transplantation. The recons-
titution and biodiversity of the intestinal flora are essen-
tial by themselves, but also by acting on non-bacterial 
components capable of helping suppression of Clostri-
dioides difficile. Healthy microbiota is capable of for-
ming secondary bile acids and short-chain fatty acids, 
with immunomodulating and antimicrobial effects. 
Furthermore, the presence of bacteriophage bacteria, 
production of bacteriocins and antimicrobial peptides 
inhibit the growth and activity of the toxin(16). 

The aim of the study is to describe the technique and 
results of fecal microbiota transplantation performed 
for recurrent infection by Clostridioides difficile in a gas-
troenterology service in southern Brazil.

METHODS
Study design

This is a retrospective, observational, cross-sectio-
nal study based on a review of medical records of pa-
tients who underwent fecal microbiota transplantation 
from September 2012 to June 2019 at a tertiary service 
in Curitiba. 

This study was approved by the ethics committee for 
research in human beings under number 3,320,554, on 
May 12, 2019, with the free and informed consent form 
being waived to the participants.

Criteria for donor selection, stool preparation and 
microbiota administration were identified. In addition, 
data regarding the recipient such as: gender, age, co-
morbidities, previous hospitalizations, previous use of 
antibiotics, clinical presentation, diagnostic examina-
tion and treatments performed. Information regarding 
complications, outcome and follow-up time after trans-
plantation were also described. Based on the definition 
of recurrence, resolved infection was the resolution of 
symptoms for a period of 8 weeks after fecal microbiota 
transplantation.

Data were organized in an Excel table for further 
description.
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Donor evaluation 
The microbiota donor was initially selected as a 

possible candidate for clinical evaluation, which may or 
may not be a family member, excluding those who had 
close contact with the patient, due to the risk of being 
colonized by the bacteria, and those who had recently 
used antibiotics. After choosing the volunteers, a clinical 
evaluation was carried out, with a preference for healthy 
donors aged 18-60 years. These underwent laboratory 
tests with analysis of serology for HIV, viral hepatitis, 
syphilis, liver and kidney biochemistry, complete blood 
count, research for Clostridioides difficile (preferably by 
polymerase chain reaction), Strongyloides stercoralis, 
Giardia lamblia, coproculture and parasitology of feces. 

The stool sample came from a single donor, who had 
normal exams. Collection flasks were made available for 
the storage of feces that occurred on the same day as the 
fecal microbiota transplantation.

Preparation of feces for fecal microbiota 
transplantation:

The sample was delivered to the laboratory’s micro-
biology sector, for dilution in saline, at the rate of 30g of 
feces to 70ml of 0.9% saline solution. The mixture was 
homogenized, filtered through gauze and stored in a re-
frigerated container until the time of infusion. For fresh 
stools, the infusion must take place within 6 hours of 
preparation.

Delivery method of fecal microbiota:
 The administration of fecal microbiota was perfor-

med through colonoscopy in all patients with an in-
fusion of approximately 60mL of the material in the 
cecum and ascending colon.

 Hospital admission was not necessary exclusively 
for the procedure.

 The cleasing agent for bowel preparation was man-
nitol or sodium picosulfate. 

 After the procedure, patients were clinically monito-
red for complications and released after a period of 
1 to 2 hours of observation. 

RESULTS
The sample consisted of 11 patients who underwent 

fecal microbiota transplantation for the treatment of 
recurrent diarrhea caused by Clostridioides difficile 
between September 2012 and June 2019. Of these, 9 are 
female and age ranged between 31 and 89 years, with a 
mean of 58.6 years.

Regarding comorbidities, 1 patient was healthy, 1 
had a diagnosis of inflammatory bowel disease and the 

other diagnoses were: systemic arterial hypertension, 
hypothyroidism, rheumatoid arthritis, depression, pep-
tic ulcer disease, gastroesophageal reflux disease, cured 
esophageal adenocarcinoma, hepatitis C chronic, chro-
nic kidney disease, glaucoma, dyslipidemia and coro-
nary artery disease.

As for the risk factors for infection by Clostridioides 
difficile, 9 patients used antibiotics previously and 2 did 
not. Of these, one of them attended a hemodialysis clinic. 
No patient required hospitalization for other diseases in 
the 6 months prior to the condition, but 6 patients were 
hospitalized due to the current diarrheal condition.

The diagnosis was mostly due to positivity in the in-
vestigation of toxin for Clostridioides difficile (8 patients). 
One diagnosis was by detection of the bacteria in feces 
by PCR and the other 2 were empirical.

The clinical presentation was mild/moderate in 8 
patients and severe in 3. 

The initial treatment was carried out with metroni-
dazole in 9 patients and only 2 started directly with van-
comycin. One hundred percent of patients took at least 
2 courses of vancomycin, due to infectious recurrence, 
before microbiota transplantation (Table 1).

Table 1. Profile of patients undergoing fecal microbiota 
transplantation

Risk factors Number Variation or 
percentage (%)

Patients 11

Men 2 18.18%
Women 9 81.81%
Average Age 58.6 31 - 89
Risk factors

Antibiotic use 9 81.81%
Previous hospitalization for 
another illness

0 0%

      Hospitalization due to diarrhea 6 54%
Diagnostic Method

Toxin 8 72.72%
Stool PCR 1 9.09%
Empirical 2 18.18%
Clinical manifestations 

 Mild/moderate 8 72.72%
Severe 3 27.27%
Treatments performed

Metronidazole 9 81.81%
Vancomycin 11 100%

PCR: Polymerase Chain Reaction
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Patients treated with metronidazole used a dosage 
of 500mg every 8 hours for 10 days. Initial vancomycin 
cycles were used at dosages of 125 – 500mg every 6 hou-
rs for 10 days. For cases of recurrence, vancomycin was 
used in a tapered and pulsed regimen. 

As for fecal donors, in 5 cases, they were family 
members and in 1, unrelated. No data regarding other 
donors were found. 

With just one fecal microbiota transplant administra-
tion, the infection was resolved in 9 patients (81.8%) and, 
considering those who required more than one infusion, 
the success rate was 90.9%. The interval between trans-
plants was 2 months in the patient who received 2 micro-
biota infusions, and 2 and 9 months in the patient who 
required 3 infusions. Both received new cycles of van-
comycin between procedures. None of the patients who 
were empirically diagnosed required retransplantation.

No complication related to the procedure technique 
was described. However, one patient developed post-in-
fectious irritable bowel syndrome and two others died: 
one patient died of sepsis of a pulmonary focus, despite 
the resolution of the diarrheal condition, and unrelated 
to microbiota infusion. The patient who received 3 mi-
crobiota transplants, had multiple recurrences of the 
infection, daily use of vancomycin due to failure to res-
pond to transplants, evolution to toxic megacolon, indi-
cation for total colectomy, sepsis and death after surgery 
(Table 2). 

Patients were followed for a period varying from 2 
months to 5 years after transplantation. This time was 
influenced by clinical improvement, presence of other 
gastroenterological comorbidities that required follow-up 
or the patient’s desire.

DISCUSSION
The treatment of Clostridioides difficile through fe-

cal microbiota transplantation has been increasingly 
studied and made feasible in clinical practice. This stu-
dy demonstrates that this procedure can be performed 
in any service that has colonoscopy and laboratory su-
pport available.

The main risk factors for Clostridioides difficile in-
fection are well known. It is observed that the previous 
use of antibiotics is an important factor, being the main 
one found in our sample. In an Israeli study with a large 
sample, 59% were exposed to antibiotics and 72% had 
been admitted to hospital(12). In our sample, no patient 
was hospitalized for any reason other than the current 
diarrheal condition. In this case, due to not having ac-
curate information about the initial diarrheal clinical 
picture, worsening of symptoms or relapse after the use 
of antibiotics, we cannot presume that previous hospita-
lization cannot be a risk factor for 6 of our patients.

The diagnostic methods used are in accordance 
with recent guidelines, stressing that, in cases of high 
clinical suspicion despite negative diagnostic tests, we 
are authorized to perform the treatment empirically(7), 
as occurred in two cases. This may be a limitation of the 
study, but it does not invalidate the evaluation of the 
procedure and its safety. 

A large part of our sample made at least one attempt 
at treatment with metronidazole as the first therapeu-
tic option. This is explained by the fact that until a 
few years ago, metronidazole was the first option for the 
treatment of patients with mild to moderate disease, as 
well as the higher cost and difficulty of accessing van-
comycin(7). Currently, vancomycin is the first therapeutic 
option for new or recurrent cases(5).

The route of administration of fecal material by co-
lonoscopy is the most used, as shown in the study by 
Quraishi et al.,(10). It has the benefits of providing grea-
ter stool volume and retention, mucosal visualization, 
and lower risk of bronchoaspiration of fecal material. 
Furthermore, bowel preparation can reduce the num-
ber of spores and residual organisms in the intestinal 
flora(17). 

A Brazilian study published by Ganc et al., in 2015, 
described the experience of transplanting fecal micro-
biota by high enteroscopy in 12 patients, with recurren-
ce in only 1 of the cases(3). It has the advantage of not 
submitting debilitated patients to bowel preparation 
and, like the present study, it demonstrates the applica-
bility of fecal microbiota transplantation in the Brazi-

Table 2. Profile of patients who relapsed or had complications after fecal microbiota transplantation.

Patient Age Clinical state Complications Number of transplants Outcome

1 68 Severe Multiple relapses of infection
Evolution to toxic megacolon
Sepsis after total colectomy

3 Death

2 78 Severe Sepsis of pulmonary origin 1 Death

3 57 Mild/ moderate Irritable bowel syndrome 1 Resolution

4 52 Mild/ moderate None 2 Resolution
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lian population, with the exception that the possibility 
of enteroscopy is reserved for some centers with more 
resources. 

There is no need for laboratory control for cure(7). 
Symptom resolution within 48-72 hours is the parame-
ter used to assess response, maintaining only follow-up 
and surveillance for recurrence. In our sample, those 
who maintained or returned to symptoms were rescre-
ened for Clostridioides difficile. In some patients, more 
than one infusion was necessary, which is predicted by 
Laniro et al., considering that the success of a single mi-
crobiota infusion is around 50 to 90%, increasing up to 
96% in repeated infusions(18).

The outcome highlights the success of fecal micro-
biota transplantation for the treatment of Clostridioides 
difficile infection. We had 81.8% resolution with one in-
fusion and 90.9% resolution considering all infusions, 
which is in agreement with what is expected in the me-
dical literature, which describes success between 80% 
and 95%(4,5,7,9,10,12,13).

Serious complications were related to the patient’s 
frailty and/or comorbidities. We had no complications 
related to colonoscopy or microbiota infusion. This data 
is also in agreement with the literature, which demons-
trates that most post-procedure complaints are related 
to colonoscopy discomfort and not complications(5).

Long-term safety data related to the infusion of new 
microbiota are still scarce, but patients should be infor-
med about them(19). There are descriptions of autoimmu-
ne diseases, weight gain, norovirus infection, sepsis by 
gram negative bacteria and infections by multiresistant 
bacteria(5,14,20,21). Some centers already perform screening 
for carbapenem-resistant enterobacteriaceae, extende-
d-spectrum β-lactamases and methicillin-resistant Sta-
phylococcus aureus in donors(22). So far, the risk of such 
complications is low and the benefit brought by the fecal 
microbiota transplant outweighs them(23). Despite this, 
the best way to follow up after fecal microbiota trans-
plantation is still unknown(10).

Recently, in some regions of Brazil, there is the avai-
lability of using material from a stool bank, increasing 
safety and access to the technique(24). 

In the future, the possibility that transplantation 
may be a viable alternative to oral antibiotics treatment 
in primary infection by Clostridioides difficile(25) is stu-
died, as well as the availability of capsule infusion and 
preparation of a stool bank, increasing the availability 
and accessibility of treatment(5).

CONCLUSION
Transplantation of fecal microbiota in our environ-

ment proved to be a feasible therapy for the treatment 

of recurrent infection by Clostridioides difficile, with a re-
solution rate of 81.8% with only one infusion and a final 
success of 90.9%. 

REFERENCES
1. Lawson PA, Citron DM, Tyrrell KL, Finegold SM. Reclassification 

of Clostridium difficile as clostridioides difficile (Hall and O’Toole 
1935) Prévot 1938. Anaerobe. 2016;40:95-9.

2. McDonald LC, Gerding DN, Johnson S, Bakken JS, Caroll KC, Coffin 
SE, et al. Clinical practice guidelines for Clostridium difficile 
infection in adults and children: 2017 Update by the Infectious 
Disease Society of America (IDSA) and Society for Healthcare 
Epidemiology of America (SHEA). Clin Infect Dis. 2018;66(7): 
e1-e48.

3. Ganc AJ, Ganc RL, Reimão SM, Frisoli Junior A, Pasternak J. 
Transplante de microbiota fecal por enteroscopia alta para o 
tratamento da diarreia causada por Clostridium difficile. Einstein 
(São Paulo) [Internet]. 2015[citado 2020 Jul 21];13(2):338-9. 
Available from: SciELO - Brasil - Fecal microbiota transplant 
by push enteroscopy to treat diarrhea caused by <i>Clostridium 
difficile</i> Fecal microbiota transplant by push enteroscopy to 
treat diarrhea caused by <i>Clostridium difficile</i>

4. Messias BA, Franchi BF, Pontes PH, Barbosa DA, Viana CA. Fecal 
microbiota transplantation in the treatment of Clostridium difficile 
infection: state of the art and literature review. Rev Col Bras Cir 
[Internet]. 2018[citado 2021 Jan 25];45(2):e1609. Disponível em: 
SciELO - Brasil - Fecal microbiota transplantation in the treatment 
of Clostridium difficile infection: state of the art and literature 
review Fecal microbiota transplantation in the treatment of 
Clostridium difficile infection: state of the art and literature review

5. Chai J, Lee CH. Management of primary and recurrent Clostridium 
difficile infection: An Update. Antibiotics (Basel) [Internet]. 
2018[cited 2020 Oct 15];7(3):54. Available from: Management of 
Primary and Recurrent Clostridium difficile Infection: An Update - 
PMC (nih.gov)

6. Maestri AC, Raboni SM, Morales HM, Ferrari LF, Tuon FF, Losso A, et 
al. Multicenter study of the epidemiology of Clostridioides difficile 
infection and recurrence in southern Brazil. Anaerobe. 2020; 
64:102238.

7. Surawicz CM, Brandt LJ, Binion DG, Ananthakrishnan NA, Curry 
SR, Gilligan PH, et al. Guidelines for diagnosis, treatment and 
prevention of Clostridium difficile Infections. Am J Gastroenterol. 
2013;108(4):478–98. Comment in: Am J Gastroenterol. 2013; 
108(11):1813-4. Am J Gastroenterol. 2013;108(11):1813-4. 

8. Crobach MJ, Planche T, Eckert C, Barbut F, Terveer EM, Dekkers 
MH, et al. European Society of Clinical Microbiology and Infectious 
Diseases: update of the diagnostic guidance document for 
Clostridium difficile infection. Clin Microbiol Infect. 2016;22 Suppl 
4:S63-81.

9. Cruz R, Monrroy H, Flandez J, Pérez CM, Álvarez-Lobos M, 
Hernández-Rocha C. Claves prácticas para un trasplante de 
microbiota fecal por colonoscopía en infección por Clostridium 
difficile recurrente. Experiencia en un centro universitario. Rev 
Chilena Infectol [Internet]. 2018[cited 2020 Aug 25];35(5):566-73. 
Available from: Practical clues for a fecal microbiota 
transplantation by colonoscopy for recurrent Clostridium difficile 
infection. Experience in a University center (scielo.cl)

10. Quraishi MN, Widlak M, Bhala N, Moore D, Price M, Sharma N, et 
al. Systematic review with meta-analysis: the efficacy of faecal 
microbiota transplantation for the treatment of recurrent and 
refractory Clostridium difficile infection. Aliment Pharmacol Ther. 
2017;46(5):479–93.

https://www.scielo.br/j/eins/a/pqSs343FWB9nybPvHW4JPYs/?lang=en
https://www.scielo.br/j/eins/a/pqSs343FWB9nybPvHW4JPYs/?lang=en
https://www.scielo.br/j/eins/a/pqSs343FWB9nybPvHW4JPYs/?lang=en
https://www.scielo.br/j/eins/a/pqSs343FWB9nybPvHW4JPYs/?lang=en
https://www.scielo.br/j/rcbc/a/tT7LzGsGXD5t3xq6GptHSfd/?lang=en
https://www.scielo.br/j/rcbc/a/tT7LzGsGXD5t3xq6GptHSfd/?lang=en
https://www.scielo.br/j/rcbc/a/tT7LzGsGXD5t3xq6GptHSfd/?lang=en
https://www.scielo.br/j/rcbc/a/tT7LzGsGXD5t3xq6GptHSfd/?lang=en
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6163576/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6163576/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6163576/
about:blank
about:blank
about:blank
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0716-10182018000500566&lng=en&nrm=iso&tlng=en
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0716-10182018000500566&lng=en&nrm=iso&tlng=en
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0716-10182018000500566&lng=en&nrm=iso&tlng=en


Experience of a gastroenterology center  in fecal microbiota transplantation in the treatment of Clostridioides Difficile

Rev Soc Bras Clin Med. 2022;20(1):22-7

27

11. Eiseman B, Silen W, Bascom GS, Kauvar AJ. Fecal enema as an 
adjunct in the treatment of pseudomembranous enterocolitis. 
Surgery. 1958;44(5):854-9.

12.  Greenberg SA, Youngster I, Cohen NA, Livovsky DM, Strahilevitz 
J, Israeli E, et al. Five years of fecal microbiota transplantation - 
an update of the Israeli experience. World J Gastroenterol. 2018; 
24(47):5403-14.

13. Lai CY, Sung J, Cheng F, Tang W, Wong SH, Chan PK, et al. Systematic 
review with meta-analysis: review of donor features, procedures 
and outcomes in 168 clinical studies of faecal microbiota 
transplantation. Aliment Pharmacol Ther. 2019;49(4):354-63. 

14. Waldron PR. Fecal microbiota transplant: Openbiome infusate 
therapy guideline. Clinical trials of Stanford Medicine [Internet]; 
2015. [cited 2020 Jun 21]. Available from: Microsoft Word - 
OpenbiomeFMTprotocol_6-1-15.docx (stanford.edu)

15. Reed E, Lustberg M, Hussan H, Pratt C. Fecal microbiota 
transplantation for the treatment of Clostridium diffcile infection. 
Guideline of Ohio State University[Internet]. 2018. [cited 2020 Aug 
12] Available from: https://wexnermedical.osu.edu/departments/
pharmacy/asp/practice-guidelines

16. Baktash A, Terveer EM, Zwittink RD, Hornung BV, Corver J, Kuijper 
EJ, et al. Mechanistic insights in the success of fecal microbiota 
transplants for the treatment of Clostridium difficile infections. 
Front Microbiol [Internet]. 2018[cited 2020 Sep 15];9:1242. 
Available from: Mechanistic Insights in the Success of Fecal 
Microbiota Transplants for the Treatment of Clostridium difficile 
Infections - PMC (nih.gov)

17. Ramai D, Zakhia K, Ofosu A, Ofori E, Reddy M. Fecal microbiota 
transplantation: donor relation, fresh or frozen, delivery methods, 
cost-effectiveness. Ann Gastroenterol. 2019;32 (1):30-8.

18. Laniro G, Masucci L, Quaranta G, Simonelli C, Lopetuso LR, 
Sanguinetti M,  et al. Randomised clinical trial: faecal microbiota 
transplantation by colonoscopy plus vancomycin for the treatment 
of severe refractory Clostridium difficile infection-single versus 
multiple infusions. Aliment Pharmacol Ther. 2018;48(2):152-9.

19. Hota SS, Poutanen SM. Fecal microbiota transplantation for 
recurrent Clostridium difficile infection. CMAJ 2018;190(24):e746. 

20. DeFilipp Z, Bloom PP, Torres Soto M, Mansour MK, Sater MR, 
Huntley MH, et al. Drug-resistant E. coli bacteremia transmitted 
by fecal microbiota transplant. N Engl J Med. 2019 ; 381(21):2043-
50. Comment in: N Engl J Med. 2019;381(21):2064-66. Nat Rev 
Gastroenterol Hepatol. 2020;17(3):133-4. N Engl J Med. 2020; 
382(20):1960-1.

21. Kuijper EJ, Allegretii J, Hawkey P, Sokol H, Goldenberg S, Ianiro 
G,  et al. A necessary discussion after transmission of multidrug-
resistant organisms through faecal microbiota transplantation. 
Lancet Infect Dis. 2019;19(11):1161-2.

22. Kassam Z, Dubois N, Ramakrishna B, Ling K, Qazi T, Smith M. 
Donor screening for fecal microbiota transplantation. N Engl J Med 
2019;381(21):2070-2.

23. Blaser MJ. Fecal microbiota transplantation for dysbiosis – 
Predictable risks. N Engl J Med 2019;381(21):2064-6. Comment 
on: N Engl J Med. 2019;381(21):2043-50.

24. Terra DA, Vilela EG, Silva RO, Leão LA, Lima KS, Passos RI, et 
al. Structuring a fecal microbiota transplantation center in a 
university hospital in Brazil. Arq Gastroenterol. 2020 ;57(4):434-58. 

25. Juul FE, Garborg K, Bretthauer M, Skudal H, Oines MN, Wiig H, et al. 
Fecal microbiota transplantation for primary Clostridium difficile 
infection. N Engl J Med. 2018;378(26):2535-6.

https://med.stanford.edu/bugsanddrugs/guidebook/_jcr_content/main/panel_builder_327800310/panel_0/download_2093110716/file.res/OpenbiomeFMTprotocol_6-1-15.pdf
https://med.stanford.edu/bugsanddrugs/guidebook/_jcr_content/main/panel_builder_327800310/panel_0/download_2093110716/file.res/OpenbiomeFMTprotocol_6-1-15.pdf
about:blank
about:blank
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6005852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6005852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6005852/
about:blank
about:blank
about:blank
about:blank

