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ÖZ

Sağlıklı İnsanlarda İntestinal Mikrobiyota Beslenme alışkanlıklarının, intes-
tinal mikrobiyotanın oluşumu üzerine direkt etkili olduğu, aynı zamanda 
da immün sistem gelişiminde en önemli rolü oynadığı bilinmektedir. Bu 
çalışmadaki amacımız bu tedavi yönteminin etkinliğinin araştırılmasıdır. 
Fekal Transplantasyon materyalinin hazırlanması ile ilgili bir fikir 
birliği olmamasına rağmen en çok “Amsterdam protokolü” ön plan-
da tutulmaktadır. Bu protokole göre hazırlanan solüsyon partikülle-
ri temizlemek için filtre veya çelik süzgeç kullanılarak süspansiyon 
haline getirilir. Bu süspansiyonlar enjektörlere konularak kullanılır. 
Çeşitli çalışmalarda farklı dilüe edici maddeler kullanılmış olup öne-
rilen sulandırıcı non-bakteriostatik %0,9’luk serum fizyolojiktir.
Fekal Transplantasyon günümüze kadar yapılan çalışmalara bakıl-
dığında, 2 ila 90 yaş arasındaki olgulara başarı ile uygulanmıştır. 
Çocukluk çağında ve geriatrik popülasyonda en sık endikasyon 
psödomembranöz enterokolit iken; erişkin yaşlarda gastrointestinal 
sistemle ilgili olarak İnflavatuvar Bağırsak Hastalığı, İrritabl Bağırsak 
Sendromu kronik diyare/konstipasyon, soliter rektal ülser ve diğer 
kronik kolon ülserleridir. Fekal transplantasyonun etkinliğini göste-
ren çalışmalar sıklıkla tedaviye dirençli ya da tekrarlayan Clostridi-
um difficile enfeksiyonu tedavisine odaklı çalışmalardır. Alınan başa-
rılı sonuçlar daha sonra Fekal Transplantasyonun kullanıldığı birçok 
çalışmaya ilham kaynağı olmuş ve bugün Fekal Transplantasyonun 
başta Clostridium difficile’e bağlı psödomembranöz enterokolit ol-
mak üzere, inflamatuvar bağırsak hastalığı, irritabl kolon sendromu, 
kronik konstipasyon ve Alkolik Olmayan Yağlı Karaciğer Hastalığı 
gibi birçok hastalığın tedavisinde kullanılmaya başlanmıştır.
Mikrobiyotamızın parmak izi, retina gibi her kişiye özgü bir orga-
nımız olduğunu düşünürsek mikrobiyota hastalıklarının tedavisi 
de otomatik olarak kişiden kişiye farklılık gösterecektir. Bununla 
birlikte yaş, donör seçimi, transplantasyon sonrası sürecin yöneti-
mi, çevresel faktörler, özellikle alıcı ve donörün taşıdığı hastalıklar 
hazırlık sürecinde verilecek ilaç miktarı, transplante edilecek ma-
teryaldeki içerik gibi özelliklerin tümü fekal transplantasyon uygu-
lamasının ne kadar kişiye özgü bir tedavi olduğunu gösterir.
Anahtar sözcükler: Kişiselleştirilmiş tıp, fekal transplantasyon, nöro-
dejeneratif hastalıklar

ABSTRACT

It is known that intestinal microbiota feeding habits in healthy 
humans have a direct effect on the formation of intestinal micro-
biota, while simultaneously playing the most important role in 
the development of the immune system. Our aim in this study 
was to investigate the effectiveness of this treatment method. 
Although there is no consensus on how to prepare a fecal transplanta-
tion material, the “Amsterdam protocol” is the most prevalent. The 
solution prepared according to this protocol is suspended using a filter 
or steel strainer to remove particles. These suspensions are used by in-
jectors. Different diluent materials have been used in various studies, 
and it is recommended to use non-bacteriostatic 0.9% saline solution. 
Fecal transplantation was successfully applied to cases of subjects 
between 2 and 90 years of age when the work done up to these 
days was examined. The most common indication in childhood 
and geriatric population is pseudomembranous enterocolitis; in-
flammatory bowel disease, irritable bowel syndrome, chronic di-
arrhea/constipation, solitary rectal ulcer, and other chronic colon 
ulcers are associated with the gastrointestinal tract in adulthood. 
Studies demonstrating the efficacy of fecal transplantation are of-
ten focused on the treatment of Clostridium difficile infection, 
which is resistant to treatment or recurrence. Successful results ob-
tained inspired many of the studies that followed fecal transplanta-
tion, and now fecal transplantation has been started to treat many 
diseases such as inflammatory bowel disease, irritable colon syn-
drome, chronic constipation, and non-alcoholic fatty liver disease, 
especially pseudomembranous enterocolitis due to C. difficile. 
If we think that our microbiota is a person-specific organ such as 
a fingerprint or eye retina, treatment of microbiota diseases will 
automatically differ from person to person. However, all charac-
teristics such as age, donor selection, post-transplantation pro-
cess management, environmental factors, especially the diseases 
that recipients and donors carry, amount of drug given during 
preparation process, and content of the material to be transplant-
ed show how individualized treatment of fecal transplantation is. 
Keywords: Personalized medicine, fecal transplantation, neurode-
generative diseases 
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Introduction

There are 300500 kinds of microorganisms in human stom-
ach, and the amount of bacteria per gram of stool is about 
1012 (1). Intestinal microbiota; It plays an important role 
in many cases in humans, especially in nutrition, metabolic, 
physiological and immunologic. The intestinal system micro-
biology has become the focus of attention due to all these fea-
tures and has been the subject of many studies done in recent 
years. It is understood that gastrointestinal system fluores-
cence is closely related to obesity, metabolic syndrome, type 
2 diabetes and atherosclerosis, which are the most important 
causes of mortality and morbidity today besides physiologi-
cal conditions (2, 3). In Healthy Humans it is known that 
intestinal microbiota eating habits play a major role in the 
development of the intestinal microbiota, as well as in the 
development of the immune system. Except its immune sys-
tem role, Intestinal microbiota is effective in many metabolic 
events. Today, gastrointestinal system microbiota is known to 
be effective in the pathogenesis of obesity, diabetes mellitus, 
atherosclerosis and non-alcoholic fatty liver disease (4, 5). In 
recent years, it has been understood that intestinal microbiota 
actually acts like an “organ”, which has important functions 
in systemic and mucosal immun system functions in many 
metabolic events. Microorganisms in the microbiota include 
carbohydrates digestion, energy storage, immunological func-
tions, and protection against the invasion of pathogenic bac-
teria. Today, we know that some antimicrobials have serious 
effects on the intestinal microbiota. For example, the accepted 
view for Clostridium difficile (C. difficile) is the use of broad-
spectrum antibiotics, impaired intestinal microbiota balance, 
and triggering of the process leading to infections of patho-
genic C. difficile strains in the intestines (1). 

Considering this mechanism, fecal transplant studies are on 
the agenda. Fecal microbiota transplantation (FMT) is the 
process of fecal bacteriotherapy, fecal transfusion and gaita 
transplantation by other names in the terminology, the place-
ment of gaita from a healthy donor into the gastrointestinal 
tract of the recipient.

Steps in Fecal Transplantation Application

Who can be selected?
Taking into account the perception of the intestinal flora and 
the environment in which the person lives, taking the feces of 
the individuals the patient is in contact with daily will mini-
mize the risk of the new pathogen. For this reason, donors 
should usually be selected from patients wife, close relatives 
or immediate vicinity. Thus, new pathogen transfer to the re-
cipient is relatively inhibited (6). The choice of donor for the 
treatment of the illness has a slightly higher proportion in 
close relatives (93%) than foreigners (84%). However, there 
is no statistically significant difference between these rates (7). 
In studies with random donor selection, the results were close 
to those obtained from related donors (8). Donor gender is 
not effective in the success of cure (9).

Things to be aware of at the Buyer and Donor
Donors for FMT need to be examined in detail; 1. A history 
of travel to endemic diarrhea region, 2. Sex experience, 3. Pre-
operative history, 3. Blood transfusion, 4. Autoimmune and 
metabolic disease in the family of a donor, 5. Whether ma-
lignancy exists in first and second degree relatives should be 
questioned (10). When a donor is selected, screening should 
be done according to the Amsterdam protocol (9-12). Impor-
tant points to note in the history are; 1. Has normal body 
mass index (18-25 kg/m²) 2. Has he received antibiotic and 
continuous proton pump inhibitor in the last 3 months? 3. 
Do you have tattoos, piercings and prison life in the last 3 
months? 4. Do you have sex and IV medication with high-
risk people in the last 3 months? 5. Is there irritable bowel 
syndrome, inflammatory bowel disease (Crohn’s and UC), 
Type 1 diabetes mellitus, Hashimato hypothyroidism, Graves 
hyperthroidism, rheumatoid arthritis, celiac disease? 6. Are 
there chronic diarrhea / constipation, colorectal polyps and 
cancer? 7. Immunocompromise? (Is there immunosuppres-
sion or chemotherapy?) 8. Is there any chronic fatigue syn-
drome? 9. Are there atopy, food allergies? The specified prop-
erties must be questioned in detail. In addition, the donor 
should examine both the gaita and the blood. In the donor’s 
stomach; Clostridium difficile toxin, Cryptosporidium, bacteria; 
Helicobacter pylori antigen, Yersinia, Campylobacter, Shigella, 
Salmonella, Enteropathogenic Escherichia coli, viruses; Rotavi-
rus, Adenovirus, Enterovirus, Parechovirus, Sapovirus, Norovi-
rus, parasites; Astroviruses and Giardia should be investigated.

How Should the Donor be Prepared in the Fecal Trans-
plantation Process?
The preparation of the patient to be transplanted varies ac-
cording to the type of transplantation. Although not a pub-
lished guide in this regard, it is seen in the made works that 
high enema is performed with laxative and/or purgative 
(polyethylene glycol, senna glycosides etc.) in the case of Fe-
cal Transplantation (FT) with colonoscopy or enema and 
fecal transplant. There is no need for a special preparation 
method in patients who will be treated with nazoduodenal 
or nasojejunal probe. In addition, metronidazole, rifampicin 
has been reported to be effective in ulcerative colitis for 7-10 
days before FT. It is recommended to take a light laxative be-
fore bed. Then the feces are transplanted. On the other hand, 
there are studies in which Saccharomyces boulardii treatment 
is administered for 60 days after FT (11). In another study, 
loperamide treatment was used immediately after FT to re-
duce colon peristalsis and allow the transplantation material 
to more contact the colon mucosa (13).

How Should the Fecal Transplantation Material be Pre-
pared?
Although there is no consensus on this issue, the Amsterdam 
protocol is mostly held on the frontline and is being prepared 
accordingly. The solution prepared according to this protocol 
is suspended using a filter or steel strainer to remove large 
particles. These suspensions are used by injectors (9, 12).
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Which Diluent Should be Used?
Different diluent materials were used in various studies and 
it is a recommended non-bacteriostatic 0.9% saline solution. 
Yoghurt, buttermilk, milk, water and eggs are also used (14, 
15). Improvements were more frequent in the infusions made 
with distilled water prepared suspensions than those prepared 
with saline, but relapse was higher. Similarly, it is seen that 
relapse was higher in high-volume suspension infusions.

How much Gaita and Diluent are Needed?
The amount of feces used changes the success and recurrence 
rate of the treatment. If less than 200 mL of fecal material is 
given; Treatment success rate is 80% and recurrence rate is 
6.2%. When more than 500 ml of fecal material is given, the 
success rate of treatment increases to 97.3% and recurrence 
rate decreases to 4.7%. When the number of infusions was 
compared, success in a study was 73%, whereas in a different 
study this rate was 91% and the success rate was not related to 
the number of infusions (16). 50-60 gr feces for gastroscopy 
should be 250 ml diluent, 200-300 gr feces for colonoscopy 
should be 500 ml diluent. There was no significant difference 
in the work done with both fresh and frozen stools. Fresh 
gaita should be given within 8 hours. However, similar results 
were obtained with transplantation of fecal specimens stored 
frozen at -20 ° C for 1-4 weeks. In other words, when the gaita 
is solved and processed, the success rate of fresh stool treat-
ment was 92% while the success rate of treatment in frozen 
gaita was 90% (17).

The Ways in Which Faecal Material is Transplanted and 
the Differences Between Them
Fecal material for transplantation can be infused from vari-
ous pathways. In 1998, enema was the most commonly used 
method. In 2000, colonoscopy together with enema was the 
most commonly used method for FT. At present, approxi-
mately 75% of enema and colonoscopy cases are used in FT 
studies, whereas nasogastric/duodenal probe or esophagogas-
troduodenoscopy method is preferred in 25% of cases. It has 
been reported that there is no difference between the methods 
for upper GI in terms of success rate. In the lower GIS, the 
fecal transplantation material can only reach splenic flexure 
with enema, whereas colonoscopy can be used to inoculate 
the entire colon and ileum with transplantation material. 
(18). There is no comparative study of the way in which the 
application is made. Numerous studies have been published 
that conflicting results. In fact, there are no major differences 
between the results. The best and most effective route is the 
route chosen for the anatomical location of the disease. For 
example, the best way to treat metabolic (insulin resistance, 
celiac, small bowel) diseases is the duodenal infusion route. 
In colonoscopy, the fecal material infiltrates up to the ileum 
and/or the terminal ileum is the best result of FT. Whichever 
way it is given, the material needs to be kept at least 4 hours 
in order for the transplantation to be effective. This requires 
ending the procedure by tilting the patient to the left side and 
aspirating the air from the colon (18).

Results

Advantages and risks of the method that has been determined up 
to now in FT: FT has been successfully applied to cases between 
2 and 90 years old, when the work done up to date is consid-
ered. The most common indication in childhood and geriatric 
population is pseudomembranous enterocolitis; Inflammatory 
bowel disease (IBD), Irritable bowel syndrome (IBS), chronic 
diarrhea/constipation, solitary rectal ulcer and other chronic co-
lon ulcers associated with the gastrointestinal tract in adult ages. 
Studies demonstrating the efficacy of faecal transplantation are 
often focused on the treatment of C. difficile infection, which is 
resistant to treatment or recurrence (19). The successful results 
were inspired by many of the studies that followed FT, and to-
day FT has been used to treat IBD, IBS, chronic constipation 
and non-alcoholic fatty liver disease (NAFLD) have been started 
to be used in the treatment of many diseases (18). In a study 
researchers have become the gold standard for treatment with 
reflux C. difficile infection treatment with a cure rate of over 90% 
nowadays after the first successful results of fecal transplantation 
with enema in 4 cases with pseudomemannular enterocolitis for 
the first time (20). Due to pseudomembranous enterocolitis due 
to C. difficile, 77 patients with FT were followed for 3 months 
and the primary cure rate was 91%. The cure rate was assessed 
as 98% in those who were not able to achieve success with 2nd 
and 3rd FT and had antibiotic treatment added. In addition, 
after FT, some changes in bowel habits were detected in these pa-
tients within 1 week. Main observed changes; constipation and 
diarrhea, bloating, belching, abdominal cramps, gas, peritonitis 
type findings and fever. In 77 of the 77 patients studied, rheuma-
toid arthritis, Sjögren’s syndrome, idiopathic thrombocytopenic 
purpura and peripheral neuropathy, Some side effects have been 
observed but these have not been fully associated with FT (21). 
In 2009, Van Nood and colleagues examined 16 studies from 
1958 to 2008 in the literature review of publications reporting 
fecal bacteriotherapy. In this study, treatment success in 159 cases 
treated with recurrent fecal transplantation with C. difficile was 
reported as 91% (22). 

Rohlke F et al. (23) reported that in 2010, 19 patients with 
recurrent C. difficile infection were infected with non-donor 
colon through colonoscopy and cured in all patients between 
6 months and 5 years of follow-up. In a retrospective study 
involving 18 cases in 2003, patients were treated with fecal 
transplantation, and each patient received a 30-gram single 
fecal infusion via nasogastric tube. Significant improvement 
in symptoms was achieved at 12 to 24 hours after treatment, 
and treatment success was reported as 94% (6).

Usage Areas and Results of Treatment with FT

Effect on Neurological Diseases

Multiple Sclerosis and Myoclonic Dystonia
Recently, there have been publications in the literature about 
the usage and success of this treatment method in relation to 
neurodegenerative diseases. In one of these reports, 3 patients 
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with multiple sclerosis who had undergone FMT due to con-
stipation lost their neurological symptoms and their quality 
of life improved. In another publication, a young female pa-
tient who has been diagnosed with myoclonic dystonia and 
chronic diarrhea since the age of 6 years immediately after 
the administration of FMT has reported loss of diarrhea com-
plaints and a 90% reduction in the symptoms of myoclonic 
dystonia (24).

Autism Spectrum Disorder
Autism spectrum disorder is the most common neurode-
velopmental disability after mental disability today. There is 
a great deal of research done in this regard. Increased neu-
roinflammatory markers were found in mice that exhibited 
autistic behavior due to prenatal valproic acid administra-
tion in one of these studies (25, 26). In a study conducted 
by Hsiao et al. (27), mice exhibiting autistic behavior were 
treated with Bacteroides fragilis. It has been reported that im-
paired permeability of mouse intestine has been repaired by 
Bacteroides fragilis due to the increase in tightly linked protein 
expression and cytokine production. In addition, the level of 
4-ethyl-phenylsulfate, a bacterial metabolite, has been found 
to increase in the serum of autistic mice. This material caused 
autistic behavior when applied to normal mice. Although no 
clinical studies have been conducted with FMT in autistic 
patients, Clostridium species are reported to be more common 
in children with autistic children than in healthy children (27, 
28).

Parkinson’s Disease
In Parkinson’s disease, the onset of constipation complaints 
has been reported to occur about 10 years before the onset 
of motor symptoms, which has led to an interpretation that 
the disease has started in the intestine (24). It has been re-
ported that a patient with a Parkinson’s disease complaining 
of chronic insufficiency was treated with antibiotic therapy 
(vancomycin, metronidazole and colchicine) and neurological 
symptoms completely disappeared after 10 months of antibi-
otic therapy (29). Even these few examples suggest that FMT 
will be among the treatment protocols at a very short time.

There are studies showing that fecal transplantation may be 
effective in the treatment of various diseases besides gastroen-
teritis. Fecal transplantation procedure has also been reported 
to be used in inflammatory bowel diseases and irritable bowel 
syndrome. Studies report 100% resolution without relapse or 
death (30, 31). In 2003, Borody et al. Tested fecal transplanta-
tion on ulcerative colitis patients. Six patients with ulcerative 
colitis with severe recurrent symptoms who were diagnosed by 
colonoscopy and histology were treated with recurrent reten-
tion enema for 5 days and the symptoms were completely re-
covered despite the discontinuation of ulcerative colitis in all 
patients. Clinical, colonoscopic or histologic ulcerative colitis 
has not been observed in any case for 1-13 years follow-up, 
although they do not receive medical treatment (30). Borody 
is also working on the use of fecal transplantation in the treat-
ment of Parkinson’s disease. In 2010, Anne Vrieze and col-

leagues reported the results of fecal transplantation in patients 
with metabolic syndrome. 18 newly diagnosed men with 
metabolic syndrome underwent fecal transplantation. The 
study was double-blind, randomized controlled and their fe-
ces were transplanted to half of the cases, while the feces from 
the poor donors were transplanted. It has been reported that 
fasting triglyceride levels fall significantly in the cases trans-
planted to the donor site. Also in this group, the peripheral 
and hepatic insulin sensitivity improved significantly at the 
end of the sixth week following transplantation (18, 32). This 
is a very important result especially for obese cases. In Crohn’s 
disease, the number of studies related to FT is relatively small 
and there are conflicting results. There are reports reporting 
complete remission with FT for up to 18 months in the in-
vestigations, and remission reports for 4 months in refractory 
Crohn’s disease cases with sulfosalazine and steroid treatment. 
In IBS, there are studies reporting that FT provides complete 
recovery in 36% of cases and control symptoms in 16% (33). 
In chronic constipation, more successful results were obtained 
with FT. With colonoscopic FT performed in 45 patients, the 
frequency of defecation improved in 89% of the cases and the 
abdominal pain returned to normal. Up to 2% of these cases 
had normal defecation without the need for laxatives in 60% 
of cases (34).

It is also noteworthy that FT as a primary gastrointestinal 
system disease in Gastrointestinal Non-Systemic Diseases is 
being investigated in the treatment of gastrointestinal system 
diseases while it also improves in other diseases accompanied 
with gastrointestinal system diseases, especially neurological 
diseases. In neurological diseases, such as autism, myoclonic 
dystonia and chronic fatigue syndrome, the majority are still 
on a case-by-case basis, but the prospect of a significant im-
provement in symptoms of FT is impaired (35). The increased 
frequency of symptoms associated with the gastrointestinal 
system, especially in autistic children, and the increased use 
of broad spectrum antibiotics that affect intestinal microbiota 
in these conditions suggests that intestinal microbiota may 
be associated with both gastrointestinal and neurologic symp-
toms in these patients. For this reason, one of the diseases 
in which FT is most investigated in neurological diseases is 
autism. Studies have reported that FT has shown successful 
results in both neurological and gastrointestinal symptoms in 
autistic children (36). In a study involving patients with im-
munosuppressive (glucocorticoid, 6-mercaptopurine, receiv-
ing azothiopurine), biologic agents (infliximab, adalimumab), 
immunocompromised (renal transplantation, lymphoma, 
chronic lymphocytic leukemia) patients were found to be ef-
fective in FT 20 patients (37).

Perhaps the most important advantage of fecal transplantation 
is the lack of donor disease. It is a safe, cheap and low-tech 
operation. There is no risk of rejection, the risk of infection is 
very low and immunosuppressive treatment is not required. 
Fecal transplantation breaks the cycle of repeated antibiotic 
use, thus ensuring the continuity or renewal of the intestinal 
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flora. Another advantage of fecal transplantation is the ability 
to initiate treatment of enteric infections without the need 
for pathogen identification with the broad spectrum of fe-
cal activity. As a matter of fact, Eiseman et al. In 1958, they 
reported the first case of pseudomembranous enterocolitis 
without knowing the cause (38). Side effects are generally not 
mentioned when working in the literature. In one study, tem-
porary irritation due to nasogastric tube placement, sensation 
of rectal discomfort in colonoscopy, gas, nausea and bloating 
were reported (24, 39). One of the main potential risks is the 
transfer of infectious agents outside the donor to the recipi-
ent (40). This risk is reduced by selecting the selected donors 
from the near-physical vicinity of the recipient. Other side 
effects reported were upper gastrointesinal hemorrhage, irrita-
ble bowel disease indication, infectious irritable bowel disease 
indication, constipation, not direct fecal necrosis (39, 41, 42).

Today, we do not have enough information about the long-
term results of this method. Especially with FT, it is thought 
that the knowledge about infections, inflammation, GIS ma-
lignancies is missing. Moreover, immunosuppressive therapy, 
GIS malignancies, chemotherapy/radiotherapy, active HIV, 
HBV, HCV infection, IV drug addicts, tattooing/piercing 
cases, multiple sexual partners, and homosexuality are also 
shown as cases where FT is contraindicated.

In conclusion, If we think that our microbiota fingerprint is a 
unique organ for each person, such as the retina, the treatment 
of microbiota diseases will automatically differ itself from per-
son to person. However, all of the characteristics such as age, 
donor selection, post-transplantation process management, 
environmental factors, especially the illnesses carried by the re-
cipient and the donor, the amount of drug in the preparation 
process and the content to be transplanted are all indicative of 
how individualized treatment of fecal transplantation is.

As we get to know intestinal microbiota better, it will be 
revealed that there are many diseases that we do not know 
pathogenesis today. The main drawback of this treatment is 
that there are very few randomized controlled trials. We do 
not have enough knowledge about the results in the long 
run, but there is a need for long-term controlled work. Fecal 
transplantation appears to be highly effective and reliable in 
the treatment of recurrent C. difficile infection and pseudo-
membranous enterocolitis, although there is no specific stan-
dardization in practice. It is quite low cost compared to other 
treatment regimens. This is another of the factors that show 
how convenient and usable FT is in person-specific treatment 
modalities. The FT may in future be used as a therapeutic 
agent in C. difficile infection in the form of a capsule con-
taining selected bacterial species, or even in disorders of the 
gastrointestinal tract known as idiopathic nowadays.

While intestinal microbiota has been a closed box for research-
ers in the past, astonishing results have emerged as astonishing 
results as microbiota studies have increased in recent years. In 
light of these results, the importance of microorganisms in 

the gastrointestinal tract has begun to be better understood. 
With the increase in studies on intestinal microbiota, it is now 
becoming possible that microbiota can be used as a thera-
peutic modality and the FT approach has emerged. Research 
on intestinal microorganisms, known to function in a wide 
range from inflammatory bowel disease and irritable bowel 
syndrome to fibromyalgia and even autism, It is thought that 
the fog of disease on diseases that we do not have clear infor-
mation about pathogenesis is going to happen. These results 
indicate that FT is rapidly gaining popularity in non-gastro-
intestinal diseases and will be mentioned more frequently in 
the coming years.

The study is noninvasive and we didn’t make a drug applica-
tion so we didn’t take an ethical approved. 
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