
The Old, The New and The Future in Fecal 
Microbiota Transplantation

Álvaro Zamudio Tiburcio1* and Silverio Alonso López2

1Gastroenterologist, Intestinal Microbiota Transplantation, Mexico 

2Urologist, Chairman Medical Specialties Naples in Mexico City, Mexico

Introduction
The Fecal Microbiota Transplantation (FMT) was practiced for the first time by Ge 

Hong, a Chinese Alchemist, more than 1,700 years ago [1], although some report that the 
management of colon diseases with fecal matter originated in India, a thousand years ago, as 
it is reported to Charaka-samhita, who in his Uttara-Tantra, describes it. Fact of which there 
are still many doubts [2]. The procedure was described in the traditional Chinese medicine 
book Ben Cao Gang Mu, as “yellow soup” [3].

In the seventeenth century, the Italian doctor Girolamo Fabrizi d’Acquapendente, who had 
Williams Harvey as his most famous student, determined Transplantation as Transfaunation; 
word from English “Transfaunation”: Transfer part (or all) of the symbiotic flora of the 
digestive tract [4]. The ingestion of fresh hot dromedary feces was suggested by Bedouins 
to German soldiers with dysentery, in World War II [5]. In Eiseman B, et al [5] a surgeon 
from Colorado, United States of America, treated patients with pseudo-membranous colitis, 
with good results [6]. The bacterium called Clostridium difficile, which generates pseudo-
membranous colitis, was isolated in 1930, although it was described until 1978 as the 
causative agent of this disease. That year it was isolated from the stool of a patient receiving 
Clindamycin [7]. These events are of enormous importance, since FMT is mainly directed at 
the management of recurrent infection by Clostridiodes difficile.

This represents an annual expenditure of approximately US $4.8 billion for acute 
care facilities. The epidemiological burden of the disease in 2011 in the United States of 
America included 434,000 infections and 29,000 deaths [8]. A look at Fecal Microbiota 
Transplantation for Recurrent C. difficile Infection (RCDI). The Intestinal Microbiota (IM) 
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Abstract
Determining the time that the Intestinal Microbiota can be conserved, without losing its efficiency, 
as well as evaluating the different aspects of Fecal Microbiota Transplantation, is what is intended in 
this work. First, the history of 2000 years to date is analyzed, regarding Microbiota Transplants, or is 
it 3000? And the following aspects are defined: Where did the Microbiota Transplant begin; where it 
was institutionalized, how many transplants have been performed, its costs. The important aspects 
of Recurrent Clostridiodes difficile Infection. The Intestinal Microbiota, its names; something about 
dysbiosis. The Methodology to carry out the IMT, excelling the donors. A list of the Conditions that 
improve with the Transplant is proposed. The stability time; The aim is to determine if it is necessary 
to use antibiotics before transplantation. The need for metagenomic and metatranscriptomic analyzes 
is considered. Finally, complications are evaluated and what could happen both in the immediate and 
distant future is proposed.

Abbreviations: FMT: Fecal Microbiota Transplantation; IM: Intestinal Microbiota; IMT: Intestinal 
Microbiota Transplantation

http://dx.doi.org/10.31031/GMR.2021.06.000629
https://www.crimsonpublishers.com/gmr/


497

Gastro Med Res Copyright © Álvaro Zamudio Tiburcio

GMR.000629. 6(1).2021

has enormous benefits in RCDI, which is done through immune 
processes such as: suppression by antimicrobial peptides, bile acid-
mediated inhibition of spore germination and vegetative growth, 
as well as resistance to colonization [9-11]. C. difficile recurs in 
approximately 10 to 25% of patients treated with antibiotics and 
this is where we require the use of FMT, to correct the colonization 
problem. This occurs in about 90% of cases [12]. Now, we will 
talk about IM, as the subject of C. difficile management has been 
widely addressed with success. Is the microbiota considered 
to be? According to the FDA: it is a drug [13]; The European 
consensus conference on FMT in clinical practice calls it: Tissue 
to be transplanted [14]. It has also been referred to as: organ or 
tissue composed of communities [15]. The human fecal microbiota 
is dominated by a small number of persistent species. Why the 
insistence on pointing out different denominations? We consider 
that it is important, since when regulating the procedure, it will be 
necessary to determine a unique name, in order to advance in the 
different discussions that are presented, as well as to determine 
the exact name. What is the procedure called? It has been called 
Fecal Microbiota Transplantation [16], Stool transplantation; Fecal 
bacteriotherapy [17], Infusion of stool. Instillation of processed 
feces. Fecal suspension infusion [18] and Intestinal Microbiota 
Transplantation (IMT) [19].

Intestinal microbiota
Community of living organisms, resident in the intestine [20], 

consisting mainly of Firmicutis and Bacteroidetes, including other 
less abundant species, such as: Actinobacteria, Proteobacteria, 
Verrucomicrobias, Fusobacteria and Cyanobacteria [21]. No human 
gut microbiota is the same; the composition depends on many 
events that occur in childhood, such as: the environment, type of 
delivery, diet, weaning, as well as the use of antibiotics and others 
[22].

Dysbiosis
Any change in the composition of the resident commensal 

microorganisms, relative to the community found in healthy 
individuals [23]. The altered intestinal bacterial composition 
(dysbiosis) has been associated with the pathogenesis of many 
inflammatory diseases and infections, among them we have: 
Clostridiodes difficile infection, Irritable Bowel Syndrome, 
Metabolic Syndrome, Inflammatory Bowel Disease, Colorectal 
Cancer, Multiple Sclerosis, Autism Spectrum Disorder, Obesity, 
Diabetes Mellitus types 1 and 2, etc. [24]. Therefore, the main 
objective when these processes occur is to tend to Rebiosis (Return 
the microbial community to a healthy state) [25].

Methodology
It has to do with: the patient; the donor, the laboratory, and the 

procedure.

The patient
To carry out the IMT, we do not evaluate sex or age, only that 

the patients have more than 5 years of the disease, with minimal 
response to treatment and that the family nucleus looks for another 

alternative, that offers improvement and are willing to continue 
some therapy in the medium term, if necessary; Fundamentally: 
exercises according to age and conditions, prebiotics or symbiotics, 
and if possible a low-carbohydrate ketogenic diet, as well as 
Postbiotics and Paraprobiotics. Various publications are provided 
to all patients so that they understand the procedure and ask all 
the questions. In the case of children, the information is provided 
to the responsible family member. We do not force decisions. When 
the responsible family member and the patient agree, they sign two 
Letters of informed consent: Endoscopy and Anesthesiology. The 
Preoperations should not be older than 30 days. Donor Under 25 
years old, non-diabetic, obese, without Gastrointestinal surgery and 
ingested antibiotics or anti-inflammatories in the last 6 months. 
A complete medical history is performed, including a search for: 
Irritable Bowel Syndrome, inflammatory bowel disease, colon 
polyps, and consider that the donor exercise. “The 8-year-old is the 
best donor,” although there is enormous difficulty in taking blood 
tests. If you are a potentially healthy donor, request:

Blood
Polymerase chain reaction (PCR). Clostridiodes difficile

Hepatitis A: immunoglobulin (lgM) and (IgG)

Hepatitis B: Surface Antigen (HBsAg)

Hepatitis C: Antibodies.

Human Immunodeficiency Virus (HIV) type 1 and 2 antibodies 
(ELISA) Treponema pallidus: rapid plasma reagin test (RPR; if 
applicable Positive)

Anti-Cytomegalovirus (IgG) Antibodies

Epstein-Barr Antibodies (IgG)

Naso-Pharyngeal

Polymerase Chain Reaction (PCR). SARS-CoV-2 or IgG antibodies 
against SARS-CoV-2, depending on the stage.

Feces
Coproparasitoscopic, in series of 3.

Salmonella, Shigella and Campylobacter stool culture.

Helicobacter pyori antigen.

Rotavirus and Adenovirus antigen.

Vancomycin resistant enterococci.

Syaphylococcus methicillin resistant.

Carbapenem-resistant Enterobacteriaceae: screening culture.

Add those that are determined in the comprehensive Clinical 
History.

Donors with positive tests are reported confidentially and 
referred for treatment, as appropriate. Blood tests and cultures 
are performed every three months; if they are normal, they will 
continue as donors.
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Clinical exclusion criteria for the donor
History of IBS, IBD, diarrhea, or chronic constipation. Connective 

tissue diseases. Atopias (eczema, asthma, eosinophilic pathologies 
of the gastrointestinal system). History of gastrointestinal 
malignancy. Immunosuppressive drugs. Treatment against 
neoplasms. Obesity (BMI> 30), type 1 diabetes mellitus. Type 2 
diabetes mellitus. Metabolic syndrome, fibromyalgia or chronic 
fatigue syndrome. AIDS, Hepatitis B and C virus infection or risk 
of transmission in the last 12 months. Have been in prison; use 
illicit drugs, be an individual at high sexual risk, have tattoos or 
piercings, have traveled in the last 6 months to endemic countries 
with diarrheal diseases or high risk of traveler’s diarrhea. Present 
with contagious disease or Creutzfel-Jakob disease (Figure 1).

Figure 1: Intestinal microbiota transplantation.

Who can be a donor?
Friends or Relatives. However, anyone can donate stool as 

long as it is duly studied and has satisfied the requirements by 
answering a questionnaire similar to the one used for blood 
donation (Official Mexican Standard NOM-253-SSA1-2012). Next 
generation sequencing can be used to determine donor eubiosis.

The laboratory
He must be certified and carry out the studies himself.

Microbiota administered by jejunum
The patient is given (6 hours before transplantation) evacuating 

enema with 45 milliliters of glycerol and two loperamide tablets of 
2 milligrams if the patient is not constipated. In a laminar flow hood, 
300 to 500grams of feces are mixed (8 hours before transplantation) 
with 700 to 500 milliliters of saline solution, in order to complete 
one liter. We homogenize, in a blender. We filter the mixture through 
sterile gauze (3 layers) and place 1000 milliliters of aliquot in a 
sterile plastic bottle, covering at the end with a rubber stopper. To 
extract the gas produced, we place a hypodermic needle number 18 
inside the cap for 10 seconds. If the aliquot is not used immediately, 

it can be refrigerated “Do not freeze”. The bottle should remain in 
an upright position. This mixture is the microbiota (Table 1 & 2).

Table 1: Conditions involved in the FMT.

Devices or Systems Diseases

Allergic Food and respiratory allergies

Cardiac
Angina pectoris
Atherosclerosis

Coronary heart disease

Cutaneous

Acne
Atopic dermatitis

Eczema
Psoriasis

Digestive

Colon, gastric, esophageal and
Colon, gastric, esophageal and

 Gallbladder cancer
Clostridiodes difficile

Colitis. Fulminant colitis
Chronic Nonspecific Ulcerative Colitis

Functional constipation
Traveler’s and functional diarrhea
Severe diarrhea from antibiotics
Severe, non-reversible diarrhea

Functional dyspepsia
Bloating and bloating and

 Unspecified disorders.
Gastrointestinal pain disorders

 Mid centrally.
Functional chest pain

Celiac Disease
Crohn’s disease

Pseudomembranous enterocolitis
Reflux hypersensitivity
Functional heartburn

Irritable bowel syndrome
Eosinophilic disorders of the apparatus

 digestive
Functional sphincter disorders

 Oddi and gallbladder
Functional disorders

 childhood gastrointestinal
Functional disorders

 gastrointestinal in adolescence

Genitals Vaginal yeast infection
Bacterial vaginosis

Table 2: Conditions involved in the FMT.

Devices or Systems Diseases

Immune

Rheumatoid arthritis
Fibromyalgia

Lupus erythematosus
Refractory Pouchitis

Idiopathic Thrombocytopenic Purpura
Chronic Fatigue Syndrome

Metabolic

Type 1 diabetes mellitus
Diabetes mellitus type 2

Fatty liver
Hyperthyroidism
Hypothyroidism
Morbid obesity

Hepatic Conditions
Metabolic syndrome
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Neurological

Alzheimer’s disease
Autism Spectrum Disorders

Parkinson’s disease
Multiple sclerosis

Chronic Fatigue Syndrome
Neurodegenerative Disorders

Neurodevelopmental Disorders

Ophthalmological Dry eye syndrome

Otorhinolaryngological Rhinitis

Psychiatric

Anorexia nervosa
Anxiety

Bipolarity
Dementia

Depression
Schizophrenia

Mood disorders

Renal Chronic kidney disease

Respiratory

Cold allergy
Bronchitis

Cold allergy
Bronchitis

Winter infections
Cold intolerance
Mucoviscidosis

Rheumatics Osteoarthritis

Urinary Prostatitis
Cystitis

Under general intravenous anesthesia and semi-fowler 
position, video endoscopy is performed evaluating the esophagus, 
stomach and duodenum. A biopsy for H. pylori is usually taken at 
the antrum. In patients with suspected malignancy or a precise 
indication, biopsies are taken and sent for histopathological study.

The balloon enteroscope is slid up to two centimeters after 
the Treitz angle. 500 milliliters of microbiota are administered to 
the jejunum through the tube attached to the balloon enteroscope. 
At the end of the administration of the microbiota, the transplant 
will conclude. A 2 milligram loperamide tablet is given when the 
individual regains consciousness. 

Microbiota for colonic administration. 
The patient is prepared the colon at least 24 hours in advance 

based on a liquid diet without dairy or nectars, is administered 
laxative type Polyethylene glycol (Nulytely) or solution based on 
dibasic sodium phosphate and monophasic sodium phosphate, 
12 hours, before the study. In a laminar flow hood, we mix 300 to 
500 grams of feces with 700 to 500 milliliters of saline solution 8 
hours before transplantation, to complete one liter. The rest of the 
preparation is the same as for jejunal administration. 

Day of the IMT
The patient must be fasting for 8hours, arrive with an adult 

companion and sign the informed consent sheets (Anesthesiology 
and Endoscopy). The administration of Loperamide 2 tablets 
(antidiarrheal in a single dose) is essential before the transplant 
is performed, this, in order to minimize intestinal movements, 
which leads to prevent the patient from evacuating immediately 
after transplantation and loss part of it. The Endoscopist must be 

an expert. The procedure is performed under intravenous general 
anesthesia administered by an expert specialist anesthesiologist.

The totally liquid microbiota is introduced into the 
gastrointestinal tract by colonoscopy, 1000ml are deposited in 
the colon, distributed throughout its entire trajectory: ascending 
(350ml), transverse (300ml) and descending (350ml), After the 
transplant, the patient is left to rest for a minimum of one hour, 
trying to avoid, likewise, that when moving, the desire to evacuate 
is triggered. Foley catheter number 18 is usually placed in the 
rectum for 2 hours, with a balloon number 30, to avoid the loss 
of microbiota. The probe is withdrawn as soon as the individual 
regains consciousness. The frozen microbiota approach to IMT 
has a number of advantages by eliminating fecal odor, reducing the 
instilled volume and opening the possibility of future donor stool 
banks, by guaranteeing the preservation of the microbiota.

Different substances have been used as diluents, 0.9% saline 
being the most widely used. It is followed by water, and less 
frequently milk or yogurt [26]. The volume of the diluent varies 
from 500 to 700ml. IMT solutions made with water have had 
higher cure rates in recurrent C. difficile infection than those 
using saline (98.5% vs. 86%). However, the risk of recurrence of 
C. difficile infection can be up to 2 times higher when using water 
than when using saline (8% vs. 3%). Other diluents, like milk, 
achieve resolution rates of up to 94%. To prepare the solution, the 
faeces and the diluent must be homogenized in a blender until they 
reach a liquid consistency and then the solution obtained must 
be filtered to eliminate the greatest amount of residual products. 
Depending on the route of administration, the solution can be 
deposited in bags for administration via rectal enema or in syringes 
for administration via nasogastric tube or via colonoscope channel. 
Colonoscopy allows administration of the suspension throughout 
the entire colon and terminal ileum. Different ways have been 
proposed to carry out the administration of the microbiota during 
colonoscopy, the most commonly used is gradual instillation 
every 5-10cm. Until 1989, the most used route of administration 
was the retention enema. The transplant can be administered by 
nasogastric tube, naso-duodenal tube, jejunoscope, colonoscope, 
retention enema or capsule. The colonic route being the most 
effective. Fresh samples should not be exposed to temperatures 
above 20 °C, and refrigeration to 4 °C may be a safe solution [27]. 
Cryopreservation can be considered as the gold standard [28]. The 
syringes prepared to install the Microbiota are observed and the 
Foley catheter to be applied. Below are three tables with conditions 
that respond to transplantation. How many transplants have been 
performed? To date, there are hundreds of cases carried out. Only 
Pubmed concentrates 2000 articles on the subject. We have series 
of more than 500 patients studied, such as those of Kassam Z et al. 
[28]; that of Cui B et al. [29], those of van Beurden YH et al. [30] 
with more than 200 cases [30], and Rossen NG et al. [31]. As well 
as various authors who manage multiple patients [32,33]. In all of 
them, the potential of IMT is manifest and it achieves cures in C. 
difficile close to 95% and in other diseases the result varies, but 
there is always improvement, except for honorable negativities.
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How long does the Microbiota remain stable, once 
constituted? 

Without a doubt, the first thing that must be taken into account in 
the answer to the previous question are the processes experienced 
in childhood [34]. As soon as IM composition is established, it is 
relatively stable throughout adult life. It can, however, be altered as 
a result of the type of birth, lifestyle, bacterial infections, surgeries, 
antibiotics, and change in diet, in the long term [35,36]. It has been 
pointed out that if the microbiota is kept at room temperature in 
aluminum bags, with plastic, hermetic to humidity and air, they can 
be reconstituted to their original volume, with reduced ultra-pure 
water and the viability is usually up to 30% [37]. In astronauts, IM 
showed conserved dynamics. They were in space for 2 years. This 
fact will undoubtedly help the understanding of the Microbiome 
[38]. Likewise, they have been found up to four and a half years 
after successful FMT, verified at the molecular level [39]. Some 
authors have stated that more studies are required to determine 
the time that the transplanted Gut Microbiota continues to be 
efficient [40]. For all the above, the use of probiotics, prebotics, 
symbiotics, low carbohydrate ketogenic diet, as well as postbiotics 
and paraprobiotics, Bactrian consortium transplantation, phage 
therapy and therapeutic complement should be evaluated [41]. In 
conclusion, FMT is a very effective treatment for CDI recurrence, 
with long-term benefits over the use of antibiotics [42].

Antibiotics before transplant? 
We consider that dysbiosis is strongly linked to long-term 

antibiotic therapy; it can be determined that these drugs would not 
be helpful in pre-transplantation. However, as the answer remains 
controversial, we had to dig deeper [43]. In favor of the non-use of 
antibiotics, it is said that they reduce the goodness of the transplant 
[44], as well as affect the quality of the Microbiota [45]. There is a 
meta-analysis that comments otherwise [46]. It is even noted that 
they improve the diversity of Bacteroidetes [47]. Metagenomic 
and metatrascriptomic analysis. Within these analyzes necessary 
to measure the impact of transplantation, the recovery of intact 
RNA and DNA is a significant step in these studies and for this, a 
very good stool storage is decisive, and thus not damaging nucleic 
acids [48]. For optimal preservation, stool samples should be kept 
at room temperature and brought to the laboratory within 24hours 
of collection or immediately stored at -20 °C in a freezer domestic 
and then transported in a freezer pack to ensure they do not thaw 
at any time [49]. 

Complications
In the various countries where Intestinal Microbiota Transplants 

are performed, complications have appeared, but these are usually 
mild such as: diarrhea, fever, bloating and abdominal pain, as well 
as rashes, in immunocompromised patients, which are reversible 
[50]. Long-term impact. IMT usually generates profound changes 
in the recipient’s Gut Microbiota, which are usually beneficial, in 
a safe procedure [51]. More studies must be done to determine its 
longevity.

The future
There are many aspects that will be addressed in both the 

mid-term and late future. We will be able to try to elucidate the 
ambiguities and understand the complexity of the microorganism-
human being relationships; determining the existing profiles in the 
various Gut Microbiota, to assess the current status, as well as the 
important intestinal function [52]. We will seek to determine the 
impact of the microbiota on both health and disease [53]. Genomic 
knowledge of the microbiota in relation to metabolic development 
will increase [54]. New specific probiotic strains will be discovered, 
capable of improving intestinal processes [55]. Microbiota 
transplantation will be an inevitable complement to conventional 
treatments [56]. Some of the following questions may be answered: 
Is Transplantation better than traditional treatments? How often 
should the transplant be repeated? How safe is the transplant? Will 
there be long-term, unexpected side effects? [57-59]. Lastly, it will 
be determined whether Fecal Microbiota Transplantation is useful 
in SAR-CoV-2 infections.
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