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Fecal microbiota transplantation (FMT) is a treatment method based on donor’s fecal solution
injection into the patient’s gastrointestinal tract. FMT is effectively used in the treatment of
recurrent Clostridium difficile infection. There is also growing interest in the therapeutic application
of the method to treat metabolic, autoimmune and other disorders that was not previously associated
with intestinal microbiota. Despite the promising results of FMT use, the organizational and legal
matters and that of the safety FMT application have not yet been resolved in the European and
Ukrainian medical community. The purpose of this review was to summarize information on the FMT
application and the regulatory aspects of its use. in accordance with the applicable legal provisions.
The analysis of the practical instructions provisions of for FMT applying in clinical practice was
carried out, and the bioethical problems associated with the FMT use were investigated.
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The important role of the gastrointestinal
tract microbiota in maintaining normal physi-
ological processes in the human body has been
generally accepted fact for a long time. The
idea of a direct link between human health and
the activity of intestinal microorganisms was
formulated by Ilya Mechnikov. A microbiota,
or microbiome, is a population of microorgan-
isms (overwhelmingly of bacteria) that coexist
symbiotically with humans. The human intes-
tinal microbiota includes about 10'* microor-
ganisms of almost 1000 different species, most
of which are representatives of two phyla: Bac-
teroidetes and Firmicutes [1].

Today, there are numerous data that in-
dicate the role of one or another dysbiotic
disorders in the microbiome of the gastro-
intestinal tract in the development of obe-
sity, Crohn’s disease, ulcerative colitis, mul-
tiple sclerosis, and diabetes mellitus [2-5].
Poor efficacy and overuse of antibacterial
drugs contribute to the search for new treat-
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ments. Therefore, there is a growing interest
in fecal microbiota transplantation. The es-
sence is to transfer the microbiota of a healthy
person feces to the gastrointestinal tract of a
sick recipient in order to restore the normal
microbiota [6, 7].

Prerequisites for the development of fecal mi-
crobiota transplantation. Although the FMT use
is a little-known practice, it is not an innova-
tive technology. It is first mentioned in medical
treatises of the IV century AD, found in China,
which described a case of successful treatment
of food poisoning. This technique was also used
in veterinary medicine (treatment of colitis ac-
companied by diarrhea in horses).

The first publication on the FMT use to
treat pseudomembranous colitis was published
in 1958. Then Ben Eisman described a case of
successful enema transplantation of suspended
feces to four patients with pseudomembranous
colitis. The Clostridium difficile role in the
development of this disease was discovered
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only in 1978 [8].

Currently, there are many publications on
the FMT effectiveness, which are confirmed by
evidence- based medicine. Thus, according to
data obtained from the official register of clinical
trials (ClinicalTrials.gov) for the term “Fecal
Microbiota Transplantation”, it can be found 353
clinical investigations, 29 of which are active.
Studies are being conducted in Canada, India, the
United States, Hong Kong, Denmark, Finland,
France, South Africa, and Israel.

To date, the results of studies confirming
the high effectiveness of FMT in the treatment
of chronic pseudomembranous colitis caused by
C. difficile are recognized [9-11].

Practical guidelines for the FMT use.
Practical recommendations for the FMT use
have been published by several reputable in-
ternational societies: the American Board of
Gastroenterologists, the European Society of
Clinical Microbiology and Infectious Diseases,
the American Society of Infectious Diseases
(IDSA) in conjunction with the American Soci-
ety of Health Epidemiology (SHEA), World So-
ciety of Emergency Surgery (WSES). Experts
of these societies recognize FMT as an effective
and appropriate way to treat recurrent infec-
tions caused by C. difficile [12].

We consider the features of FMT obtained
from the European consensus on FMT in
clinical practice [13].

Donor sel ection. The provisions of the
European consensus provide for thorough
screening of fecal material donors. To reduce
possible risks, the age of the donor should not
exceed 60 years. Healthy donors are usually
selected from family members.

At the beginning of the process, potential
donors should undergo a medical interview to
rule out possible risk factors.

Key diseases / conditions to be tested in the
selection of potential donors for pre-screening:

¢ Infectious diseases:

- a history of HIV, hepatitis B virus
or hepati tis C virus, syphilis, human
T-lymphot ropic virus type I or II, malaria,
trypanosomiasis, tuberculosis presence;

+ known systemic infection not controlled
at the time of donation;

- use of illicit drugs;

- incomp rehensible sexual behavior
(anonymous sexual intercourse; presence of a
history of sexually transmitted diseases);

+ previou sly undergone organ / tissue
transplantation as a recipient;

- taking blood products (<12 months);

- tattooi ng, piercing, acupuncture
(<6 months);

- recent treatment in unsatisfactory
hygienic conditions;

- risk of transmitting diseases caused by
prions;

- recent parasitosis or infectious diseases
caused by rotavirus, Giardia lamblia and
other microorganisms that affect the
gastrointestinal tract;

- recent stay in tropical countries,
countries at high risk of infectious diseases or
travelers’ diarrhea (<6 months);

- recent vaccination with alive attenuated
virus if there is a risk of transmission (<6
months);

+ healthcare professionals (to eliminate the
risk of transmission of multidrug-resistant
organisms);

- individual work with animals (to
eliminate the risk of zoonotic infections
transmission).

¢ Diseases of the gastrointestinal tract,
metabolic and neurological diseases:

+ history of irritable bowel syndrome,
inflammatory bowel disease, functional
chronic constipation, celiac disease, other
chronic diseases of the gastrointestinal tract;

« history of chronic systemic autoimmune
diseases associated with the gastrointestinal
tract;

« history or high risk of gastrointestinal
cancer or polyposis;

+ recent diarrhea or hematochezia;

- history of neurological or
neurodegenerative diseases;

« history of mental disorders;

- overweight or obesity (body mass index>
25 kg/m?).

¢ Drugs that may affect the composition of
the intestinal microbiota:

- Recent use of antibiotics,
immunosuppressants, chemotherapy (<3
months);

- Prolonged therapy with proton pump
inhibitors.

Selected donors for FMT must pass the
analysis of blood and feces no later than
4 weeks before the donation of fecal material
(Table 1).

Preparation of material. The European
consensus on the transplantation of fecal
microbiota clearly regulates the amount of fecal
material, the optimal time of delivery to the
laboratory, the requirements for the premises
in which feces are treated. A suspension of feces
which can be prepared from fresh or frozen feces
is used for FMT. The optimal method of fecal
material preparation is uncertain. Randomized
trials indicate that fresh and frozen material are
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The range of required laboratory tests of fecal material donors (according to Cammarota G. et al. [13])

General blood test

Infectious disease

Cytomegalovirus;

Hepatitis A, hepatitis B, hepatitis C and hepatitis E viruses;
Syphilis;

HIV-1 and HIV-2;

Entamoeba histolytica

Biochemical research

Complete clinical blood test;

C-reactive protein and ESR;

Albumin, creatine and electrolyte;

Aminotransferase, bilirubin, y-glutamyltranspeptidase, alkaline
phosphatase.

Blood tests in specific
cases

Antibodies to human T-lymphotropic virus type I and II;
Strongyloides stercoralis.

Clostridium difficile;

Intestinal pathogens, in particular Salmonella and Shigella;
Campylobacter, Escherichia coli 0157 H7, Yersinia, vancomycin-resistant
enterococci, methicillin-resistant Staphylococcus aureus, gram-negative

General analysis of feces .
e Novovirus;

multidrug-resistant bacteria;

e Antigens and / or acid-resistant staining on Giardia lamblia and
Cryptosporidium parvum;

e The simplest (including Blastocystis hominis) and helminths;

Analysis of feces on occult blood.

Analysis of feces in

LY Calprotectin;
specific cases

Rotavirus

Vibrio cholera and Listeria monocytogenes;
Antigens and / or acid staining for I'sospora and Microsporidia;

Fecal antigen Helicobacter pylori;

equally effective in the treatment of C. difficile
infections [14, 15].

There is considerable heterogeneity in
studies on the material for FMT preparation,
which makes it difficult to draw a firm
conclusion. However, it has been shown that
infusions with water are more effective than
with physiological saline (98.5% vs. 86%)
[16].

Fresh fecal material must be processed
within 6 hours of receipt. Approximately 50 g
of donor fecal material is mixed with 150 ml of
sterile sodium chloride solution. The mixture
is filtered to remove large particles which may
hinder the administration[13, 17].

The use of frozen material contributes
to the standardization of the FMT process
and the development of fecal sample banks.
Frozen fecal material should be stored at
—80 °C. When using the material in FMT,
fecal suspension is thawed in a water bath at
37 °C, mixed with physiological saline. The
infusion should be performed within 6 hours
after thawing [13].

Means of fecal material delivery. The
means of fecal material delivery used today
are conventionally divided into upper (oral
capsules), middle (by esophagogastroduode-
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noscopy or nasogastric, nasojejunal, nasoduo-
denal catheter) and lower (by colonoscopy or
retention enema). The literature discusses the
effectiveness of different methods of fecal sus-
pensions administration.

The main advantages of colonoscopy are
the ability to visualize the process [18; 19],
reliable delivery to the affected parts of the
intestine [20], providing a larger volume of
material, which will increase the success rate
of the procedure [16]. But colonoscopy is an
expensive, relatively risky invasive procedure.

The use of enemas is less invasive,
relatively cheaper and easier way to perform.
However, there is a problem of material
retention, which may require multiple
infusions to achieve clinical efficacy [21].

The use of medium means of delivery is a
faster and cheaper way, better tolerated than
colonoscopy [22]. However, smaller volumes
of material are used, which is associated with
lower clinical efficacy of this method. Wang
and coauthors [7] note that the frequency of
side effects was higher when using medium
delivery methods compared to the lower ones
(43.6% vs. 17.7%).

The capsules are minimally invasive and
convenient. In addition, the capsules are more
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Fig. 1. Schematic diagram of the FMT process

aesthetically pleasing because patients prefer
this method of delivery over others [23].

To date, in clinical practice there is no
strong evidence of the most optimal means of
fecal material delivery. The decision to choose
a method should depend on the individual
clinical situation. Schematic diagram of the
FMT process is shown in Fig. 1.

Monitoring. After FMT performing,
experts recommend careful monitoring of
patients. The length of the period during which
the patient should be monitored has not been
established. If FMT procedure is successful
and the clinical symptoms of the disease begin
to decrease progressively, European experts
do not recommend retesting C. difficile in the
feces, as toxins of this bacterium can be stored
in the feces for several weeks [12, 24].

Fecal microbiota transplantation in the
treatment of infections caused by C. difficile.
At present, the idea of the FMT effectiveness
in the treatment of recurrent infection caused
by C. difficile has been established. The effi-
ciency indicator of treatment when using FMT
is approximately 90% . At the same time, the
efficiency indicator of long-term antimicrobi-
al therapy is 20-30% [25]. Numerous studies
also demonstrate the FMT e fficiency in the
treatment of recurrent C. difficile infection in
elderly patients, patients with comorbidities or
weakened immunity [26—28].

So, van Nood and coauthors [29] conducted
a randomized open-labelled controlled cli-
nical trial in which patients with recurrent
C. difficile infection were randomly assigned
to one of three groups: 1) initial treatment
with vancomycin (orally, by 500 mg 4 times a
day for 4 days) followed by bowel lavage and
infusion of donor suspended feces solution
through a catheter; 2) standard course of
therapy with vancomycin (orally, by 500 mg
4 times a day for 14 days); 3) standard course
of therapy with vancomycin with bowel lavage.
The endpoint was initially identified — the

persistent disappearance of diarrhea (within
10 weeks of follow-up) caused by the bacterial
infection.

In 13 of 16 patients in the first group there
was a disappearance of diarrhea after the first
administration of the drug. Three patients
in this group were re-infused (from another
donor), in these circumstances, diarrhea
disappeared in two of them. Disappearance of
diarrhea was observed only in 4 of 13 patients
of the second group, in 3 of 13 — in the third
group.

Thus, FMT was more effective than the
vancomycin use in the treatment of recurrent
C. difficile infection.

Ethan Gough and coauthors in the
review [16] showed that in 317 patients
in the 27 studies reviewed, FMT showed
efficacy in treating the disease in 92% of
cases. Efficacy varied depending on the
route of administration, the volume of drug
administered, and the treatment before
infusion.

Therefore, FMT is now the recommended
treatment for the third recurrence of C.
difficile infection. The acute form of the
infection and the first recurrence are still
treated with antibiotics. However, given
the effectiveness and low frequency of
complications, more FMT is predicted to be
used in the first recurrences of the disease in
the future [30].

Fecal microbiota transplantation in the
treatment of inflammatory bowel disease.
In addition to the treatment of C. difficile
infections, FMT is considered a potential
method of treating inflammatory bowel
disease.

Encouraging results have been obtained
with the use of FMT for the treatment of
ulcerative colitis. In their study Ahmet Uygun
and coauthors [31] demonstrated the FMT
effectiveness in the treatment of ulcerative
colitis. After the procedure, 21 of 30 patients
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showed a clinical response to treatment, 13 of
30 patients achieved remission by the twelfth
week, 9 patients had no clinical response by
the twelfth week. In 2012, a retrospective
review of 62 patients with ulcerative colitis
who underwent FMT over a 24-year period was
conducted. In this study, the frequency of a
positive FMT result was reported to be 91.9%,
with 67.7% achieving complete clinical
remission after FMT; 24.2% achieved partial
remission, and only 8% did not have a positive
response to FMT [32].

Available data on the FMT use in the Crohn’s
disease treatment are limited to descriptions of
a series of studies on small groups or an isolated
cases description. Vermeire and coauthors [33]
reported no significant clinical or endoscopic
improvement after 8 weeks in four Crohn’s
disease patients who underwent FMT through
a nasojejunal catheter three times over a 2-day
period. Temporary changes in the recipient’s
microbiota were observed in all patients (weeks
2—4), but the microbial composition of the
intestine returned to baseline after eight weeks.
These results, along with other studies, suggest
that Crohn’s disease has increased resistance to
FMT compared with ulcerative colitis [34].

Fecal microbiota transplantation in the
treatment of irritable bowel syndrome. FMT is
also considered as a possible method of treating
irritable bowel syndrome.

Many studies have shown that microbial
changes in the intestine (reduced biodiversity
and increased numbers of Bacteroidetes) are
associated with the development of irritable
bowel syndrome [35, 36]. If the pathogenicity
model of C. difficile infections is applied to
irritable bowel syndrome, FMT may also be
effective in this group of patients. Indeed,
positive results have been reported in the
treatment of irritable bowel syndrome
with a predominance of diarrhea. Pinn and
coauthors [37] informed of 13 patients with
refractory irritable bowel syndrome, 70%
of whom showed improvement in symptoms
after FMT, including symptoms such as
abdominal pain (72%), dyspepsia (67% ), and
bloating (50% ). A randomized, double-blind,
placebo-controlled study [38] showed that
FMT alters the composition of the intestinal
microbiota in patients with irritable bowel
syndrome. However, placebo-treated patients
had greater symptom relief compared with
the FMT group. Therefore, more research
is needed to better understand the effects
of FMT on the patients with irritable bowel
syndrome health and the subsequent wider
use of FMT in treatment.
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Fecal microbiota transplantation in the
treatment of autoimmune diseases. There are
publications that indicate a link between the
functioning of the immune system and the
microbiota [39, 40], between changes in the
intestinal microbiota and the development of
autoimmune disorders, including idiopathic
thrombocytopenic purpura, systemic lupus
erythematosus, arthritis, Sjogren’s syndrome,
and Hashimoto’s thyroiditis [41].

Borody and coauthors [42] reported
the sudden disappearance of idiopathic
thrombocytopenic purpura in a patient with
prolonged ulcerative colitis who underwent
FMT, which led to prolonged normalization of
platelet counts and decreased ulcerative colitis
activity.

There are also examples of treatment for
multiple sclerosis. Thus, a clinical case is
indicative — a 30-year-old man was observed
for multiple sclerosis and trigeminal neuralgia.
To treat constipation, the patient underwent
five FMT procedures by rectal infusion, which
resulted in the complete disappearance of the
problem. At the same time, there was a decrease
in the severity of neurological deficits caused
by multiple sclerosis, including the restoration
of the ability to walk independently. Initially,
this was considered remission, but 15 years
after FMT, the patient did not have periods of
exacerbation [43].

In addition, FMT is trying to be used in
the complex treatment of metabolic syndrome
[44-46], as well as for the correction of autism
in children with complex therapy [47]. The
evidence base for the treatment of these
pathologies is still insufficient, but there are
encouraging results.

Regulatory aspects. In July 2013, the
US Food and Drug Administration (FDA)
officially confirmed that it would regulate
the use of human fecal-derived drugs in
clinical practice. Due to the growing interest
to FMT, the question of such a need has been
raised in the United States and other countries
for the past few years [48]. The European
Medicines Agency does not currently regulate
intestinal microbiota transplantation. The only
conditions that the doctor must follow are to
obtain the informed patient consent and to
follow the donor selection protocol. Similar
requirements are set in Australia [49].

Consider in more detail the regulation
in the United States. A fecal microbiota
transplantate used to treat, alleviate, or
prevent a disease falls within the United
States acting drug definition. In the United
States, a requirement was introduced in
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2013 that physicians using FMTs must
submit to the FDA an application for a new
investigational drug (Investigative New Drug
(IND) application), which is equivalent to
filing an application for a clinical trial, with
a detailed clinical research protocol. The IND
submitted to the FDA, in addition to standard
information, should include information on
procedures restricting the transmission of
pathogens to the subjects involved; intestinal
microbiota donors screening procedures;
description of pharmaceutical and biological
testing methods of the fecal transplantate
properties; description of the procedure for
fecal microbiota introduction; the amount of
administered product (dose) and frequency
of administration; a description of the donor
material obtaining process and its storage
(e.g., fresh / frozen); description of the
method of fecal transplantate preparation;
characteristics of physicochemical and
biological properties of the pharmaceutical
substance [50].

Canada has made great strides in
the development of FMT, so it is worth
considering the position of the Canadian
regulator on this new technology. Health
Canada has classified FMT materials as “new
biological drugs”. As part of the documents
submission for consideration to this agency,
FMT protocols are considered by the
Directorate of Biological and Gene Therapy.
Examination of documents is fairly standard,
including an on-site inspection to determine
whether the rules and guidelines of good
manufacturing practice are followed at the
production site. In addition, Health Canada
requires that donors should be screened
for infections included in organ transplant
screening protocols, as well as intestinal
infections. Validated bacterial mixtures
extracted from human fecal material should
be monitored for contamination and cultural
stability [6].

Economic aspects. C. difficile infection has
a significant financial burden on the health
care system and requires the development
and implementation of more cost-effective
treatments [51, 52]. In the United States, the
financial cost of hospital treatment of patients
with C. difficile infection in 2015 was 6.3
billion US dollars [52]. In Europe, financial
costs are estimated at about 3 billion euros
[53].

Economic analyzes comparing treatment
with FMT and antibiotics showed the potential
cost-effectiveness of FMT in the treatment of
recurrent infection caused by C. difficile.

So, in their work G. Konijeti and
coauthors [54] compared four strategies for
treating the recurrent infection caused by
C.difficile: treatment with metronidazole;
using vancomycin; using fidaxomicin; FMT.
According to their estimates, the use of FMT
by colonoscopy was the most cost-effective
treatment strategy with an incremental cost-
effectiveness ratio (ICER) of $17.016.

Lauren Lapointe-Shaw and coauthors
[65] analyzed the cost-effectiveness of six
treatment strategies for recurrent C. difficile
infection: metronidazole treatment;
vancomycin treatment; fidaxomicin treatment;
FMT with an enema treatment; FMT using
a nasogastric catheter treatment; FMT by
colonoscopy treatment. It should be noted that
FMT by means of a colonoscopy showed the
greatest efficiency and was less expensive, in
comparison with the considered alternatives.
According to all model parameters, an 87 %
probability was determined that FMT by
colonoscopy is the most profitable strategy.

Zainab I Abdali and coauthors [56]
conducted an analysis using a decision model
that represents the cost for an additional
year of life adjusted for its quality (QALY).
This analysis showed that the FMT use is a
less expensive and more effective treatment
compared to fidaxomicin and vancomycin.
The incremental cost-effectiveness ratio was
242.514 pounds sterling / QALY.

Therefore, based on economic analyzes, it
can be argued that FMT is a more cost-effective
way to treat recurrent C. difficile infection
compared to antibiotic therapy.

Bioethical aspects of FMT use. Ethical
aspects in the field of FMT can be summarized
as follows [57]:

1. Problems related to donor selection.

2. Safety issues and the risk-benefit balance
of the procedure.

3. Problems of informed consent.

4. Problems of commercialization.

Problems with donor’s selection. To date, a
number of different donors screening protocols
for FMT have been published. However, there
are some inconsistencies between the protocols
regarding the requirements for certain tests
or the frequency of their conduct. In addition
to the uncertainties associated with the
screening procedure, there are uncertainties
related to the donor’s profile — it has not been
established whether children and pregnant
women can become donors, or whether the
donor’s religious background related to a
special diet should be taken into account.
From the donor’s point of view, the issues of
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confidentiality, information on the duration
of screening and the possibility of refusal
are also important [57]. In 2019, two cases of
infection with multidrug-resistant organisms
were registered, one of which resulted in the
patient’s death. These cases have led the FDA
to revise its recommendations by introducing
additional screening for multidrug-resistant
organisms. Modern protocols are insufficient
and do not take into account the possibility of
microbiota perturbation by currently unknown
mechanisms [58].

Safety issues and the risk-benefit balance of
the procedure. Modern research, in most cases,
demonstrates the safety of FMT. However, some
patients have side effects — constipation, fever,
increased levels of C-reactive protein. Risks
should also include exacerbation of an existing
disease, known and unknown infections, and so
on. The follow-up period for patients who have
undergone FMT is not long enough to identify
long-term side effects. Another risk is the use
of FMT in children. There is a critical period
in infancy and early childhood, during which
manipulations with the intestinal microbiota
have the greatest impact on health and the
brain, which can affect the overall development
of the child [59, 60]. The possibility of such
side effects also raises ethical questions about
patients’ informed consent regarding the
possibility of side effects in the future.

Problems of informed consent. From
the recipient’s point of view, the informed
consent process should fully inform him of the
main objectives, possible benefits and risks
of the study. This aspect is the most ethically
complex in the case of a child’s treatment, as
legal decisions are made by guardians who
must consider both the risks and the benefits
to the other person. From the donor’s point
of view, it is important to provide complete
information on the procedure [58].
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MeToo ornany € ysarajbHeHHS iH(GopMalii
1010 MEIUUYHOTO 3aCTOCYBAHHSA TPAHCIIJIaHTAIliA
dbexanvHOi MiKkpo6GioTu (TPM), peryaaTopHUX
acIeKkTiB #oro 3acrocyBanusa. TOM — wmeto Jri-
KYBaHHSA IJIAXOM BBeJeHHA PO3UYMHY (eKagiit
ITOHOpa y IIJIYHKOBO-KHIIKOBUHA TPaKT MHalli€H-
Ta. TOM e(deKTHUBHO 3aCTOCOBYIOTH y JIIKyBaHHi
penuauBHOi iH(pexii, cipuunuenoi Clostridium
difficile. lemani 3pocTae iHTepec y TepameBTUY-
HOMY 3aCTOCYBaHHI MeTOAY IJIsd JiKyBaHHA MeTa-
0OJIiYHMX, aBTOIMYHHUX Ta iHIIUX PO3JIaAiB, IO
ixX paHiIlle He acoIllifoBaju 3 KUIIKOBOIO MiKpoOi-
ororo. IIpore momrpu 6araToobinaabHi pes3yabTaTu
Bukopuctanasa TPM, B eBpomeiicbKill Ta yKpaiH-
CBbKill MeIUUHIN CITiIJILHOTI Ile ¥ Joci He BupiiIe-
HO OpraHi3aIiiHO-IPaBOBi MUTAHHSA Ta MUTAHHSA
O6esmexku 3acrocyBanuHa T®M. 3pificHeHO aHATi3
OPaKTUYHUX HACTAHOB 3 IpoBeaerusda TPM y Kii-
HiUHif IpaKTHUIli, PO3TIAHYTO OioeTuuHi mpob.Je-
MU, 0B’ s13aHi 3 BuKopuctanuam TOM.

Knwuwosi cnosea: KuirkoBa MikpobioTa, TpaHC-

miaaHTamia (QekanbHol Mikpobiotu, Clostridium
difficile, 3anajabHi 3aXBOPIOBAHHA KUIIIEUHNKA.
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ITesnbio 0630pa ABIseTcsa 0600IIeHe THPOP-
MaIuu II0 MIPUMEHEeHUIO TPaHCIJIaHTanum gde-
KaabHO! MuKpo6uorsl (TPM), peryiaaTopHBIX
acmeKToB ero npumenenud. T@M — wmeron geue-
HUA IyTeM BBeJeHUA pacTBopa eKaJnii JoHOpa
B JKeJIYJOUHO-KUIIIeUHBIN TpakT namuenTa. TOM
9(p(PeKTUBHO NIPUMEHAETCA B JeUYeHUU penumm-
BUpyOIIeil nHpexnuu, seidBanuoi Clostridium
difficile. BospacTaeT mHTepecC B TepaleBTUUYECKOM
IPUMEHEeHUN MEeTOoJAa NIJdA JieueHusa mMeTabosude-
CKUX, ayTOUMMYHHBIX U IPYTUX PAcCTPOICTB,
KOTOpBIe paHee He acCOIMUPOBAJUCH C KUIEU-
HOUM MuKpobuoToii. OgHaKo, HECMOTPSA HA MHOTO-
oberrarIne pe3yabTaTsl UCIIOJab30oBauusa TOM, B
€BPOIEHCKOM U YKPAMHCKOM MEIUIITHCKOM CO00-
IIIeCTBE A0 CHUX IIOP He PelIeHbl OPraHU3aI[MOHHO-
IIPaBOBBIE BOIIPOCHI ¥ BOIIPOCHI 6€30IIaCHOCTHU IIPH-
menenus TAM. OcyiiiecTBiIeH aHAINS MOJIOKEeHU T
OpaKTUYECKUX MHCTPYKIINI o mpoBenenuio TAM
B KJIMHUYECKOU IPaKTHUKE, PACCMOTPEHBI 0103TH-
yecKue mpobJieMbl, CBA3aHHBIE C MCIIOJIb30BaHIEM
TDOM.

Knwuesvle cnosa: KullleuHas MHUKOPOMOTA,
TpaHcHJaHTanusa (GeKaJIbHOU MUKPOOUOTHI,
Clostridium difficile, BocnanuTeabHbIe 3a00J1€Ba-
HUS KUIIIeYHUKA.





