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RESUMO
Clostridioides difficile é um agente patogénico oportunista capaz de causar desde condições assintomáticas até doenças clínicas graves, representando 
uma significativa ameaça à saúde pública devido às suas elevadas taxas de mortalidade e aos substanciais custos associados aos cuidados de saúde. 
Os tratamentos tradicionais, incluindo antibióticos, muitas vezes falham em erradicar a infeção, o que leva a recorrências que afetam de forma significa-
tiva a qualidade de vida dos pacientes. O transplante de microbiota intestinal (TMI) surgiu como uma estratégia eficaz para a descolonização de agentes 
patogénicos, demonstrando segurança e eficácia, especialmente no tratamento de infeções recorrentes por Clostridioides difficile. Apesar do seu grande 
potencial, o acesso ao TMI é limitado devido a questões de segurança, desafios logísticos e à ausência de diretrizes claras, o que destaca a necessidade 
urgente de bancos de microbiota intestinal (BMI). Estas estruturas são essenciais para a recolha, rastreio, processamento e distribuição das prepara-
ções de microbiota intestinal, facilitando, assim, a implementação clínica do TMI. Nesta revisão narrativa, discutimos a relevância da aplicação do TMI 
no tratamento de infeções recorrentes por C. difficile na Europa, com especial enfoque em Portugal. Destacamos a existência e distribuição dos BMI na 
Europa e a sua importância na melhoria do acesso ao TMI. Esta revisão aborda também os desafios da criação de um BMI em Portugal, destacando a 
importância de um repositório centralizado de preparações de microbiota padronizadas e de alta qualidade, tornando o TMI acessível aos hospitais na-
cionais. Adicionalmente, sublinha a necessidade de sensibilizar os profissionais de saúde e o público em geral para apoiar a adoção mais ampla do TMI.
Palavras-chave: Clostridioides difficile; Europa; Infecções por Clostridium; Microbioma Intestinal; Transplante de Microbiota Fecal
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Abstract
Clostridioides difficile is an opportunistic pathogen that can cause a range of conditions, from asymptomatic carriage to severe illness, posing a signifi-
cant public health threat due to its high mortality rates and substantial healthcare costs. Traditional treatment options, including antibiotics, often fail to 
eradicate the infection, leading to recurrent cases that severely impact patients’ lives. Intestinal microbiota transplant (IMT) has emerged as an effective 
strategy for decolonizing pathogenic agents, demonstrating safety and efficacy, particularly in treating recurrent Clostridioides difficile infection (rCDI). 
Despite its potential, access to IMT is limited due to safety concerns, logistical challenges, and a lack of proper guidance, underscoring the urgent need 
for structured intestinal microbiota banks (IMBs). These organized facilities are crucial for the collection, screening, processing, and distribution of intes-
tinal microbiota preparations, thereby facilitating the clinical application of IMT. In this narrative review, we discuss the relevance of applying IMT for the 
treatment of rCDI in Europe, with a focus on Portugal. We highlight the existence and distribution of IMBs across Europe and their importance in improv-
ing access to IMT. This review also addresses the challenges in creating an IMB and the development of such a structure in Portugal as a centralized 
repository for high-quality, standardized microbiota preparations, making IMT accessible for national hospitals. Additionally, it emphasizes the need to 
raise awareness among healthcare providers and the public to support the broader adoption of IMT.
Keywords: Clostridioides difficile; Clostridium Infections; Europe; Fecal Microbiota Transplantation; Gastrointestinal Microbiome

INTRODUCTION
	 Over the past decade, intestinal microbiota transplanta-
tion (IMT), also known as fecal microbiota transplantation, 
has become a key area of biomedical research. It is based 
on restoring the disrupted gut microbiota of the patient by 
transferring processed fecal material and its microbiota 
from a healthy donor to the patient.1 Robust scientific evi-
dence has demonstrated the safety2 and efficiency of this 
procedure, particularly for the treatment of recurrent Clos-
tridioides difficile infection (rCDI).3

	 Clostridioides difficile is an opportunistic pathogen re-
sponsible for infections that can range from asymptomatic 

carriage to severe conditions, posing a significant public 
health concern due to its high mortality rates and associ-
ated healthcare costs.4

	 Numerous questions arise regarding IMT application 
in clinical practice, particularly concerning the perceptions 
and acceptance among physicians and patients, as well as 
operational and logistical challenges related to donor selec-
tion, material preparation, distribution, and delivery of IMT, 
along with the absence of oversight support and dedicated 
centres.5

	 This narrative review aims to critically evaluate the 
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pertinence of IMT application in the context of rCDI in Eu-
rope and Portugal, identify best practices for the provision 
of IMT material, and underscore the importance of estab-
lishing sustainable infrastructures for the continuous supply 
of IMT, ensuring its ongoing availability in clinical practice. 

METHODS
	 This narrative review follows a systematic approach to 
literature selection, with relevant studies identified through 
a comprehensive PubMed search using key terms like 
“fecal microbiota transplant”, “Clostridioides difficile infec-
tion”, and “microbiota banks”. To ensure thoroughness, the 
search was supplemented by manually screening reference 
lists from pertinent studies. In alignment with the upcoming 
European Union new rules on substances of human origin 
(SoHO legislation), the term ‘Intestinal Microbiota Trans-
plantation’ will be used instead of ‘Fecal Microbiota Trans-
plantation’ since the “intestinal microbiota” is the substance 
of human origin that is regulated by the European Commis-
sion. 

Intestinal microbiota transplant for recurrent Clostridi-
oides difficile infection in Europe and Portugal 
	 Clostridioides difficile is a Gram-positive anaerobic bac-
terium. Clostridioides difficile infection (CDI), has been rec-
ognized as a leading cause of healthcare-associated infec-
tions and imposes a substantial burden to public health and 
health-related costs globally.6 However, it is acknowledged 
that CDI can also be acquired in the community by young, 
healthy individuals without prior exposure to antibiotics or 
hospitals.7 The main factors increasing the risk of CDI in-
clude age, immunosuppression, hospitalization, and the 
use of antibiotics.8,9

	 The burden of healthcare-associated CDIs in acute care 
hospitals in the European Union and European Economic 
Area (EU/EEA) was estimated at 123 997 cases annually 
according to the European Center for Disease Prevention 
and Control (ECDC) surveillance report.10 The direct at-
tributable costs were estimated to be between €5798 - €11 
202/episode,11 with a total estimated burden of €3 billion per 
year in the EU.12 Moreover, recurrent CDI has a particularly 
significant impact, both economically and in terms of strain 
on healthcare resources, underscoring the importance of 
identifying the most cost-effective strategy for its prevention 
and treatment.13

	 Antibiotic therapy is considered the standard treatment 
for CDI, although other therapies, such as IMT may be con-
sidered depending on disease severity and recurrence.14 
Substantial evidence in real-world practice,15 supported by 
large-scale clinical trials and long-term follow-up studies16,17 
emphasize the efficacy and safety of IMT in rCDI, with 
clinical resolution rates approaching 90% across multiple 

studies,18,19 and demonstrated effectiveness in preventing 
further relapses.20 Moreover, in a network meta-analysis, 
Rokkas et al identified IMT as the most effective treatment 
for rCDI, outperforming other interventions, including stan-
dard antibiotics like vancomycin and fidaxomicin.21 Thus, 
IMT not only demonstrates superior clinical resolution but 
also offers additional benefits by reducing the reliance on 
antibiotics, thereby minimizing the risk of development of 
antimicrobial resistance.22 Additionally, IMT contributes to 
the restoration of a healthy gut microbiome, enhancing gut 
microbial balance and functionality. 
	 From an economic perspective, data from a well-estab-
lished IMT program in Denmark suggests that the average 
cost of an IMT procedure in a public hospital – whether 
administered via colonoscopy or nasojejunal tube – was 
€3095. This investment yielded a 42% reduction in hospital 
costs related to rCDI within the first year, primarily driven 
by fewer hospital admissions and shorter lengths of stay.23 
Moreover, in comparison to standard care for first or sec-
ond episodes of CDI, the hospital observed €1645 lower 
costs over a 26-week period for patients treated with IMT, 
due to fewer admissions, reduced hospital contacts, and 
decreased medication use.24

	 Nevertheless, a Europe-wide survey conducted in 2019, 
across 31 IMT centers, in 17 countries, reported that only 
1077 IMT procedures were performed for treating CDI, cov-
ering just 10% of the approximately 12 400 patients estimat-
ed to be eligible for this treatment each year. The authors 
concluded that there is a significant gap in IMT coverage, 
suggesting “the need to increase the IMT activity in Europe 
by at least 10-fold to meet the true, indicated need”.25

	 In Portugal, the epidemiology of CDI has been docu-
mented.26 Most patients are over 70 years old, 49.1% of 
the cases are classified as healthcare associated and 44% 
of primary episodes were community-associated. The pri-
mary risk factor for developing CDI was antibiotic exposure, 
affecting 86.0% of patients. These findings are consistent 
with reports from other European countries.27 The study by 
Nazareth et al identified 385 cases of primary CDI across 
six public hospital centers in Portugal, revealing that 2.6% 
of these patients experienced multiple recurrences, provid-
ing a national framework of potential candidates for IMT. 
However, it was acknowledged that the rate of recurrent 
episodes is likely underestimated, as only hospitalized pa-
tients within the participating hospitals were included in the 
surveillance.
	 Data on IMT performed in Portuguese healthcare insti-
tutions is currently unavailable, and there is no national doc-
umentation regarding the number of transplants conducted 
in Portugal. Our literature review identified only a limited 
number of published studies on this subject, all of which 
involved hospital-based treatments with IMT prepared 
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tionally, environmental factors like diet and medication can 
rapidly alter gut microbiota, adding potential confounding. 
Individual microbial signatures, shaped by unique environ-
mental experiences, further contribute to varied responses 
among patients with similar diagnoses.48,49

	 Despite these challenges, several clinical trials have 
expanded our understanding of human microbial com-
munities, underscoring new directions for research in this 
field. De Groot et al have shown that the donor’s microbiota 
profile can affect metabolic outcomes after IMT.50 In turn, 
Kootte et al concluded that the recipient’s microbiota pro-
file at baseline was decisive in defining the success of the 
engraftment.45 In turn, Li et al suggested that donor-host in-
teractions do not depend on the taxonomic affiliation of spe-
cies nor on differences in relative abundance between do-
nor and recipient species, but rather on an immune-based 
compatibility, with specific strains showing superior domi-
nance over native species while others exhibit a resistance 
capacity.51 While preliminary, these findings are promising 
and are encouraging further research across Europe (Table 
1).52

Intestinal microbiota banks
	 The use of IMT in routine clinical practice requires a ro-
bust infrastructure reliant on voluntary donors, which has led 
to the emergence of intestinal microbiota banks (IMBs) as 
a model for scaling access to this treatment.53 These banks 
have been fundamental in advancing IMT procedures, shift-
ing from fresh stool preparations sourced from relatives, 
handled in basic laboratory settings, to frozen preparations 
or capsules containing carefully selected processed feces 
from anonymous, healthy donors.54 Additionally, published 
guidelines from scientific consensus reports on donor iden-
tification, screening, and IMT-optimized protocols have 
been crucial in establishing best practices and defining a 
standardized model for IMBs.55-57

	 Intestinal microbiota banks are centralized facilities that 
provide ready-to-use donor intestinal microbiota prepara-
tions (IMP), minimizing the challenges regarding IMT pro-
duction, distribution, and application.58 They may operate at 
an institutional (e.g., university, hospital-based), national, or 
international level and are currently settled in several Euro-
pean countries.56 Ideally, an IMB ensures that the IMT can 
be delivered safely, at scale, guaranteeing its wide access. 
This is possible through the centralization of donor selec-
tion, material processing and safety monitoring, functioning 
in a similar way to a blood bank.59 The centralization of do-
nors makes it possible to adopt systematic measures for 
donor identification and data protection, rigorous screening 
for transmittable diseases and pathogens, anonymization, 
long-term traceability of the product/raw material and the 
possibility of linking the patient to the specific administered 

on-site. In a single-case study, IMT was performed as a 
decolonization strategy in a patient infected with multidrug-
resistant bacteria. In this case the donor was a relative.28 
In an observational study that included 28 patients treated 
with IMT between June 2014 and January 2017, to assess 
the safety and efficacy of IMT for the management of refrac-
tory and recurrent CDI, donors were unrelated volunteers 
selected and screened based on medical history and labo-
ratory testing.29 The same hospital team conducted a retro-
spective analysis to investigate intestinal decolonization of 
carbapenamase-producing Enterobacteriaceae in patients 
screened as positive for these resistant bacteria and under-
going IMT between 2014 and 2019.30 Nonetheless, it is im-
portant to consider that additional patients in Portugal may 
have been treated with IMT and those cases may not be 
documented. However, it is reasonable to assume that the 
national results regarding the use of this microbiota-based 
therapy are significantly lower compared to those in other 
European countries.25 The absence of an easy access to in-
testinal microbiota preparations could be one of the reasons 
that limits the use of IMT. 
	 Additionally, limited awareness among healthcare pro-
viders and insufficient guidance from local regulatory au-
thorities on procedure regulation31 could also be limiting 
patient access to this life-saving therapy. 

Intestinal microbiota transplant for microbiome related 
diseases 
	 Beyond CDI, repairing the gut microbiota through IMT 
has opened novel therapeutic avenues for a number of po-
tentially dysbiosis-related diseases.32,33 Dysbiosis can be 
defined as an alteration in the composition or function of the 
gut microbiome34 and it can be driven by several host and 
environmental factors.35 Dysbiosis has been strongly asso-
ciated with inflammatory bowel diseases (Ulcerative colitis 
and Crohn’s disease),36 but also with antibiotic-associated 
diarrhea,37 metabolic disorders,38 autoimmune diseases39 
and neurological disorders.40

	 While IMT has demonstrated effectiveness in treating 
rCDI, its potential in other clinical contexts remains uncer-
tain. Data are limited to small, heterogeneous clinical trials, 
lacking the consistency needed to identify specific microbi-
ome-derived therapeutic agents and the underlying mecha-
nisms of action.41,42 The human gut microbiota is a complex 
and diverse community of microorganisms that interact 
through metabolic, immune, and neuroendocrine pathways, 
making it difficult to pinpoint causal relationships between 
specific microbes and health outcomes.43,44 Achieving con-
sistent, long-term success with IMT is also challenging due 
to the gut microbiota’s resilience. Donor’s bacteria often 
fail to establish permanently, with recipients’ microbes fre-
quently returning to baseline after a few weeks.45-47 Addi-
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product, active recruitment and donor loyalty program.58 
Material processing must be described in standard operat-
ing procedures, under a quality control program, including 
good manufacturing/laboratory practices, ensuring that the 
IMTs administered are consistent, safe, and traceable.60 
Moreover, with standardized preparation and storage meth-

ods, the risk of contamination and variability can be dras-
tically reduced, leading to more predictable and effective 
treatments. At the same time, safety monitoring, one of the 
main concerns in IMT practice, requires the development 
of a suitable risk management system with all the critical 
steps along the process properly characterized, capable of 

Table 1 – (section 1 of 2) Active clinical trials related to intestinal microbiota transplant (searched terms: “microbiota transplant | Not yet 
recruiting; Recruiting studies | Interventional studies) | Europe | Registered on clinicaltrials.gov”). In all studies, intestinal microbiota is 
the substance derived from human donors, reinforcing the need of microbiota banks for advancing the knowledge in the field of other 
diseases. Some studies were registered using the term “FMT”, but in accordance with the new terminology adopted in this review, the 
intervention in the table is named as “IMT”. 

Country Intervention Condition Identifier

Austria

IMT Obesity NCT06268990

IMT Acute graft-versus-host-disease after allogeneic 
hematopoetic stem cell transplantation NCT03819803

IMT combined with Atezolizumab 
plus Bevacizumab

Patients who failed to respond to prior immunotherapy for 
advanced hepatocellular carcinoma NCT05750030

Belgium IMT Decolonization of Gram-negative multi-resistant organisms NCT04188743

Denmark

IMT Chronic diarrhea in patients with systemic sclerosis NCT06333795

IMT Treatment-naïve patients with newly diagnosed chronic 
inflammatory diseases NCT04924270

IMT Liver cirrhosis NCT04932577

IMT Eradication of multidrug resistant organisms in the intestine NCT05742074

IMT Anorexia nervosa NCT05834010

IMT Microscopic colitis NCT05998174

IMT capsules Checkpoint Inhibitor-mediated diarrhea and colitis NCT06206707

IMT and FVT Restoration of the gut microbiome after cesarean section NCT06264219

Finland

Lyophilized capsulated autological 
IMT Gut microbiome restauration after treatment with antibiotics NCT06250413

IMT Postoperative Crohn’s disease NCT04637438

IMT Initial clostridioides difficile enteritis NCT05257538

IMT Irritable bowel syndrome associated food intolerance NCT05361785

IMT Optimal route of IMT for irritable bowel syndrome NCT05874830

IMT Prevention of recurrent urinary tract infections caused either 
by sensitive E. coli or ESBL-E. coli NCT06050148

IMT (maternal fecal transplant) Preterm infant intestinal microbiota development NCT06227845

France

IMT capsules Severe irritable bowel syndrome NCT06433180

IMT Prophylaxis of recurrent pouchitis after IMT in ulcerative 
colitis with ileo-anal anastomosis NCT03524352

IMT
Prevention of allogeneic hematopoietic stem cell 
transplantation complications and particularly draft-versus-
host disease 

NCT04935684

IMT capsules Eradicate colonizing emergent superbugs (multi-drug and 
extensive-drug resistant Gram negative bacteria) NCT05035342

IMT IMT as a maintenance treatment following anti-TNF agent 
withdrawal in Crohn’s disease patients NCT04997733

IMT capsules (MaaT033®) Axial spondyloarthritis patients resistant to conventional 
treatment NCT05654753

IM: intestinal microbiota; IMT: Intestinal microbiota transplant; CDI: clostridioides difficile infection; FVT: fecal virome transplantat; ESBL-E. coli: extended-spectrum beta-lactamase 
escherichia coli
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addressing risk identification, prevention, and minimiza-
tion.61

	 A number of well-established IMBs in Europe have al-
ready published reports of their experience as IMT providers. 
Lacking a product-specific regulatory support, most IMBs, 
relying on formal or informal guidance from their health au-
thorities, reported finding support in the National Tissues 
Act and the EU Tissues and Cells Directive (2004/23/EC), 
and in expert consensus reports when planning the most 

appropriate framework for assessing the quality, safety and 
traceability of donor feces.59,62–65 It is also implied in most 
published reports that donor recruitment programs are chal-
lenging, especially due to the low eligibility rate and exces-
sive costs of screening.64 Nevertheless, following strict do-
nor selection criteria, standardized processing and storage 
of IM suspensions, and consultation by a multidisciplinary 
team of IMT experts, results in safe and effective applica-
tion of IMT, as reported by the Netherlands Donor Feces 

Table 1 – (section 2 of 2) Active clinical trials related to intestinal microbiota transplant (searched terms: “microbiota transplant | Not yet 
recruiting; Recruiting studies | Interventional studies) | Europe | Registered on clinicaltrials.gov”). In all studies, intestinal microbiota is 
the substance derived from human donors, reinforcing the need of microbiota banks for advancing the knowledge in the field of other 
diseases. Some studies were registered using the term “FMT”, but in accordance with the new terminology adopted in this review, the 
intervention in the table is named as “IMT”. 

Country Intervention Condition Identifier

Germany Fecal filtrate transplantation 
VS IMT Mild to moderate active ulcerative colitis NCT03843385

Hungary Fecal filtrate transplantation 
VS IMT Multiple recurrent CDI NCT04960306

Italy

IMT capsules Hepatic encephalopathy NCT06368895

IMT Patients with mild-to-moderate ulcerative colitis NCT05739864

Autologous IMT Ameliorate nintedanib-induced diarrhea in patients with 
idiopathic pulmonary fibrosis NCT05755308

IMT Eradicate intestinal colonization by carbapenem-resistant 
enterobacteriaceae NCT05791396

IMT Relieve symptoms of irritable bowel syndrome without 
constipation NCT05803980

IMT Relieve symptoms of irritable bowel syndrome with 
constipation NCT05803993

IMT Recurrent CDI and ulcerative colitis: single infusion versus 
sequential approach NCT06071312

Netherlands

IMT Ulcerative colitis NCT05998213

IMT Convert the response to immunotherapy in immune 
checkpoint inhibitors refractory metastatic melanoma patients NCT05251389

Lyophilized IMT capsules in 
combination with pre- and 
probiotics

Non-alcoholic steatohepatitis NCT05821010

Norway
IMT Axial spondyloarthritis NCT06451588
IMT derived from feces of clinical 
responders Cancer patients who have failed immunotherapy NCT05286294

Poland
IMT Prophylaxis of necrotizing enterocolitis (premature infants) NCT06333405

IMT Decolonize antibiotic - resistant bacteria NCT06156956

Romania IMT Liver cirrhosis NCT06478602

Spain IM capsules Recurrent diverticulitis NCT06687382

Switzerland IMT capsules CDI first episode and first recurrence NCT05266807

United Kingdom

IMT capsules Cirrhosis NCT06461208

IMT Primary sclerosing cholangitis NCT06286709

IMT Intestinal microbiota transplant prior to allogeneic stem cell 
transplant NCT06355583

IM: intestinal microbiota; IMT: Intestinal microbiota transplant; CDI: clostridioides difficile infection; FVT: fecal virome transplantat; ESBL-E. coli: extended-spectrum beta-lactamase 
escherichia coli
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Bank.65 Intestinal Microbiota banking has proven to be cost-
effective for two main reasons. First, one donor can serve 
for multiple IM donations, eliminating the restriction of hav-
ing on-demand single-donation IMT procedures, resulting 
in better profitability of donor screening processes.66 Sec-
ondly, laboratory costs can be significantly reduced due to 
the large amounts of samples collected from donor blood 
and feces. 
	 Universal intestinal microbiota banking has emerged in 
Europe as a reliable source for IMT, and the best strategy to 
suppress the need for the product, both in clinical practice 
and in research. These banks are funded through a combi-
nation of national and European funds, grants, private in-
vestments, and donations. However, some of the western 
countries that face a high burden of microbiome-related dis-
eases (e.g., intestinal bowel disease, obesity, and antibiotic-
resistant infections), such as Portugal, are underrepresent-
ed in translational microbiome research. The Europe-wide 
survey conducted by Baunwall et al revealed that IMBs are 
concentrated in central axis countries,25 showing a clear im-
balance in the access to IMT, compromising both its use as 
therapy and in clinical research.

Establishing Portugal’s first intestinal microbiota bank
	 Recognizing the absence of a national IMB and its cru-
cial role in addressing public health issues, a multidisci-
plinary team initiated the establishment of the first Portugal 
IMB in 2020. Based at NOVA Medical School (NMS|FCM, 
UNL) and in partnership with YourBiome®, a spin-off of 
NOVA University, the project aims to support physicians 
and advance scientific knowledge by providing high-quality 
donor IMP. The working group, comprised of translational 
microbiome experts, research scientists, and specialists in 
infectious diseases and gastroenterology, is committed to 
improving education and awareness among physicians and 
patients. The goal is to foster greater confidence and will-
ingness to perform the procedure while consistently priori-
tizing ethical standards and patient safety. 
	 Following the European model, the Portuguese IMB 
draws on the experiences of existing IMBs and expert 
consensus reports, while adhering to the latest guidelines 
to establish a standardized biobanking process. The Por-
tuguese IMB ensures the availability of high-quality, stan-
dardized IMP and enhances patient safety through rigorous 
screening protocols. These protocols are designed to mini-
mize the risk of transmitting microbiome-related conditions 
and improve microbiota quality, leading to more predictable 
and effective treatment outcomes. This was possible by 
harnessing the extensive expertise and knowledge of the 
multidisciplinary team of collaborators, many of whom are 
leading experts with published, high-impact contributions 
in the field of microbiota research.67-69 The Portuguese IMB 

is currently recruiting donors and is also providing IMP for 
distribution across several national hospitals. This initiative 
aims to improve access to IMT for patients with recurrent 
or refractory CDI and ensure equitable distribution among 
those clinically indicated for treatment.

Regulation
	 Products of human origin, as complex as feces, have 
a high potential risk of infecting the recipient. A careful and 
substance-specific regulatory approach especially targeted 
for the critical steps in the process is necessary. The Euro-
pean Union’s Competent Authorities for Tissues and Cells 
have recognized that intestinal microbiota falls outside the 
scope of the Human Tissue Directive 2004/23/EC,70 prompt-
ing discussions on revising the legislation to address new 
substances of human origin. In 2022, the European Com-
mission (EC) adopted the proposal for a regulation on qual-
ity and safety standards for substances of human origin 
(SoHO)71 intended for human application, and in April 2024 
the regulation was approved by the European Parliament. 
This new regulation, to be effective from 2027, in which the 
IM is included, intends to implement the conditions for har-
monization across Member States. The new regulation for 
SoHO, which reflects the experience of regulatory networks 
for blood products and/or tissues and cells, provides spe-
cific regulatory standards to ensure adequate quality and 
safety for intestinal microbiota transplantation, particularly 
in the context of regulation and inspection of IMBs, for do-
nor protection and management, and for the implementa-
tion of a robust bio-surveillance system. Furthermore, the 
European Centre for Disease Prevention and Control has 
been tasked with developing technical guidelines for donor 
testing and deferral strategies, standardizing safety mea-
sures across member states and facilitating cross-border 
procedures to narrow gaps in availability.
	 It is expected that at some point, microbiota-derived 
drugs may supplant the complete donor intestinal ecosys-
tem, but for now, conventional IMT remains the most suit-
able treatment, particularly for those with rCDI. Intestinal 
microbiota banks will remain a vital source of microbiota-
based preparations for IMT, while analyzing long-term data 
on gut microbiome manipulation will shed light on the ef-
fects of IMT developments and policy changes.72

Final considerations and perspectives
	 Recognition of the beneficial therapeutic effect of IMT, 
particularly for the treatment of rCDI, has prompted sci-
entific societies to issue recommendations and guidelines 
endorsing this life-saving therapy. Despite these advance-
ments, its broader potential remains unclear. The medical 
and scientific community should support the establish-
ment of IMBs, ideally staffed by multidisciplinary teams 
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responsible for clinical protocols, ongoing oversight, and 
dissemination of best practices, thereby enhancing both 
knowledge and confidence among practitioners. Intestinal 
microbiota banks must stay up to date with emerging sci-
entific evidence, addressing technical, safety, and ethical 
considerations. Special emphasis should be placed on IM 
interactions within organ axes and other ecological niches 
in the human body to proactively prevent undesirable mi-
crobiota-mediated responses. Additionally, to support the 
establishment of IMBs and strengthen their structure, it is 
crucial to develop a regulatory and strategic framework 
at the national level, that promotes broad and equitable 
therapeutic access in line with established standards. Even 
though the adoption of the SoHO Regulation will harmonize 
guidelines for donor screening , each country still needs to 
develop specific guidelines and establish its own screening 
panel based on its unique social, cultural and epidemiologi-
cal context, in addition to the general recommendations. 
	 A significant challenge in establishing an IMB relies in 
raising public awareness about the critical role of the human 
microbiota in health and disease. The transfer of knowledge 
between the scientific and medical communities and the 
general public is therefore essential to enhance donor re-
cruitment efforts. Also, the healthcare and scientific commu-
nities must come together to properly define relevant terms, 
rather than perpetuating the use of concepts and words that 
can lead to misinterpretation. For example, terms like “fe-
ces” or “stool” should not be routinely associated with the 
therapeutic use of the IM, as they may convey a misleading 
or trivialized understanding to the general public.
	 There has been a paradigm shift in global public health 
strategy for the treatment of Clostridioides difficile, transi-
tioning from the traditional reliance on antibiotics to the use 
of IMTs. To ensure optimal care, it is crucial to stay aligned 
with this evolving approach and the development of new 
microbiota-based therapies, avoiding delays in adopting 
modern treatment advancements. As awareness of IMT as 
a therapeutic option grows, denying patients access due 
to unfamiliarity to the procedure or logistical constraints 
may increase unsupervised, ‘home-made’ procedures us-
ing unscreened feces from friends or relatives, raising the 
risk of inadvertently transplanting harmful pathobionts. It 
is crucial to raise awareness, improve education, and in-
crease familiarity with IMT among healthcare practitioners, 
especially regarding its technical aspects, encouraging cli-
nicians to critically review the literature, ensuring evidence-
based clinical decisions. Simultaneously, managing patient 

perceptions and expectations is essential for the broader 
acceptance of IMT.
	 Understanding microbiome-mediated health and dis-
ease mechanisms is essential for developing new clinical 
microbiome-based interventions. While alternative ap-
proaches like defined consortia and IMT-like products are 
under development, donor-derived IMT currently remains 
unmatched. Dedicated structures for Intestinal Microbiota 
Banking are essential for addressing urgent public health 
challenges related to gastrointestinal disorders and beyond, 
while also contributing to the development of robust scien-
tific evidence. Looking ahead, gut microbiota-based therapy 
is expected to evolve toward more accessible and stan-
dardized treatments, including oral formulations with well-
defined ingredients, clear mechanisms of action, and prov-
en safety profiles. Future advancements may emphasize 
personalized microbiome restoration, tailoring treatments to 
individual patient needs based on clinical assessments. 

AUTHOR CONTRIBUTIONS
	 LD, DP, CM: Writing and critical review of the manu-
script.
	 HP, PP, CC: Critical review of the manuscript. 
	 All authors approved the final version to be published.

PROTECTION OF HUMANS AND ANIMALS
	 The authors declare that the procedures were followed 
according to the regulations established by the Clinical Re-
search and Ethics Committee and to the Helsinki Declara-
tion of the World Medical Association updated in October 
2024.
 
DATA CONFIDENTIALITY
	 The authors declare having followed the protocols in 
use at their working center regarding patients’ data publica-
tion.

COMPETING INTERESTS
	 CM, DP, and CC are co-founders of YourBiome®, a spin-
off of Universidade NOVA de Lisboa.
	 All other authors have declared that no competing inter-
ests exist.
 
FUNDING SOURCES
	 This research received no specific grant from any fund-
ing agency in the public, commercial, or not-for-profit sec-
tors.

REFERENCES 
1.	 Khoruts A, Sadowsky MJ. Understanding the mechanisms of faecal 

microbiota transplantation. Nat Rev Gastroenterol Hepatol. 2016;13:508-
16.

2.	 Marcella C, Cui B, Kelly CR, Ianiro G, Cammarota G, Zhang F. Systematic 

review: the global incidence of faecal microbiota transplantation-related 
adverse events from 2000 to 2020. Aliment Pharmacol Ther. 2021;53:33-
42.

3.	 Perler BK, Chen B, Phelps E, Allegretti JR, Fischer M, Ganapini V, et 

Dinis L, et al. IMT: aligning national and European strategies, Acta Med Port 2025 Oct;38(10):639-647



646Revista Científica da Ordem dos Médicos www.actamedicaportuguesa.com Revista Científica da Ordem dos Médicos

PER
SPEC

TIVA
IM

A
G

EN
S M

ÉD
IC

A
S

A
R

TIG
O

 D
E R

EVISÃ
O

A
R

TIG
O

 C
U

R
TO

PR
O

TO
C

O
LO

S
C

A
SO

 C
LÍN

IC
O

C
A

R
TA

S
N

O
R

M
A

S O
R

IEN
TA

Ç
Ã

O
A

R
TIG

O
 O

R
IG

IN
A

L
ED

ITO
R

IA
L

al. Long-term efficacy and safety of fecal microbiota transplantation 
for treatment of recurrent clostridioides difficile infection. J Clin 
Gastroenterol. 2020;54:701-6.

4.	 Malone DC, Armstrong EP, Gratie D, Pham SV, Amin A. A systematic 
review of real-world healthcare resource use and costs of clostridioides 
difficile infections. Antimicrob Steward Healthc Epidemiol. 2023;3:e17.

5.	 Panchal P, Budree S, Scheeler A, Medina G, Seng M, Wong WF, et al. 
Scaling safe access to fecal microbiota transplantation: past, present, 
and future. Curr Gastroenterol Rep. 2018;20:14.

6.	 Finn E, Andersson FL, Madin-Warburton M. Burden of clostridioides 
difficile infection (CDI) - a systematic review of the epidemiology of 
primary and recurrent CDI. BMC Infect Dis. 2021;21:456.

7.	 Bakken JS, Borody T, Brandt LJ, Brill JV, Demarco DC, Franzos 
MA, et al. Treating clostridium difficile infection with fecal microbiota 
transplantation. Clin Gastroenterol Hepatol. 2011;9:1044-9. 

8.	 Webb BJ, Subramanian A, Lopansri B, Goodman B, Jones PB, Ferraro 
J, et al. Antibiotic exposure and risk for hospital-associated clostridioides 
difficile infection. Antimicrob Agents Chemother. 2020;64:e02169-19.

9.	 Davies K, Lawrence J, Berry C, Davis G, Yu H, Cai B, et al. Risk factors 
for primary clostridium difficile infection; results from the observational 
study of risk factors for clostridium difficile infection in hospitalized 
patients with infective diarrhea (ORCHID). Front Public Health. 
2020;8:293.

10.	 European Centre for Disease Prevention and Control. European 
surveillance of clostridioides (clostridium) difficile infections. Surveillance 
protocol version 2.4. Stockholm: ECDC; 2019.

11.	 Reigadas Ramírez E, Bouza ES. Economic burden of clostridium difficile 
infection in European countries. Adv Exp Med Biol. 2018;1050:1-12.

12.	 Jones AM, Kuijper EJ, Wilcox MH. Clostridium difficile: a European 
perspective. J Infect. 2013;66:115-28.

13.	 Wingen-Heimann SM, Davies K, Viprey VF, Davis G, Wilcox MH, 
Vehreschild MJ, et al. Clostridioides difficile infection (CDI): a pan-
European multi-center cost and resource utilization study, results from 
the Combatting Bacterial Resistance in Europe CDI (COMBACTE-CDI). 
Clin Microbiol Infect. 2023;29:651.e1-651.e8.

14.	 van Prehn J, Reigadas E, Vogelzang EH, Bouza E, Hristea A, Guery B, 
et al. European Society of Clinical Microbiology and Infectious Diseases: 
2021 update on the treatment guidance document for Clostridioides 
difficile infection in adults. Clin Microbiol Infect. 2021;27:S1-21.

15.	 Kelly CR, Yen EF, Grinspan AM, Kahn SA, Atreja A, Lewis JD, et al. Fecal 
microbiota transplantation is highly effective in real-world practice: initial 
results from the FMT national registry. Gastroenterol. 2021;160:183-92.
e3.

16.	 Lee CH, Steiner T, Petrof EO, Smieja M, Roscoe D, Nematallah A, et al. 
Frozen vs fresh fecal microbiota transplantation and clinical resolution 
of diarrhea in patients with recurrent clostridium difficile infection a 
randomized clinical trial. JAMA. 2016;315:142-9.

17.	 Ooijevaar RE, van Nood E, Goorhuis A, Terveer EM, van Prehn 
J, Verspaget HW, et al. Ten-year follow-up of patients treated with 
fecal microbiota transplantation for recurrent clostridioides difficile 
infection from a randomized controlled trial and review of the literature. 
Microorganisms. 2021;9:1-13.

18.	 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;46:479-93.

19.	 Baunwall SM, Lee MM, Eriksen MK, Mullish BH, Marchesi JR, Dahlerup 
JF, et al. Faecal microbiota transplantation for recurrent clostridioides 
difficile infection: an updated systematic review and meta-analysis. 
EClinicalMedicine. 2020;29-30:100642.

20.	 Mamo Y, Woodworth MH, Wang T, Dhere T, Kraft CS. Durability and 
long-term clinical outcomes of fecal microbiota transplant treatment 
in patients with recurrent clostridium difficile infection. Clin Infect Dis. 
2018;66:1705-11.

21.	 Rokkas T, Gisbert JP, Gasbarrini A, Hold GL, Tilg H, Malfertheiner P, et 
al. A network meta-analysis of randomized controlled trials exploring the 
role of fecal microbiota transplantation in recurrent clostridium difficile 
infection. United European Gastroenterol J. 2019;7:1051-63.

22.	 Weiss GA, Hennet T. Mechanisms and consequences of intestinal 
dysbiosis. Cell Mol Life Sci. 2017;74:2959-77.

23.	 Dehlholm-Lambertsen E, Hall BK, Jørgensen SM, Jørgensen CW, 
Jensen ME, Larsen S, et al. Cost savings following faecal microbiota 
transplantation for recurrent Clostridium difficile infection. Therap Adv 
Gastroenterol. 2019;12: 1756284819843002.

24.	 Birch CR, Paaske SE, Jensen MB, Baunwall SM, Ehlers LH, Hvas 
CL. Cost-effectiveness of faecal microbiota transplantation compared 
with vancomycin monotherapy for early clostridioides difficile infection: 
economic evaluation alongside a randomised controlled trial. J Hosp 
Infect. 2025;155:145-9.

25.	 Baunwall SM, Terveer EM, Dahlerup JF, Erikstrup C, Arkkila P, 
Vehreschild MJ, et al. The use of faecal microbiota transplantation 
(FMT) in Europe: a Europe-wide survey. Lancet Reg Health Eur. 
2021;9:100181.

26.	 Nazareth C, Leitão I, Reis E, Inácio H, Martins F, Ramalheira E, 
et al. Epidemiology of clostridioides difficile infection in Portugal: a 
retrospective, observational study of hospitalized patients. Acta Med 
Port. 2022;35:270-8.

27.	 Balsells E, Shi T, Leese C, Lyell I, Burrows J, Wiuff C, et al. Global 
burden of clostridium difficile infections: a systematic review and meta-
analysis. J Glob Health. 2019;9:010407.

28.	 Gouveia C, Palos C, Pereira P, Roque Ramos L, Cravo M. Fecal 
microbiota transplant in a patient infected with multidrug-resistant 
bacteria: a case report. GE Port J Gastroenterol. 2020;28:56-61.

29.	 Ponte A, Pinho R, Mota M, Silva J, Vieira N, Oliveira R, et al. Fecal 
microbiota transplantation in refractory or recurrent clostridium difficile 
infection: a real-life experience in a non-academic center. Rev Esp 
Enferm Dig. 2018;110:311-5.

30.	 Silva JC, Ponte A, Mota M, Pinho R, Viera N, Oliveira R, et al. 
Fecal microbiota transplantation in the intestinal decolonization of 
carbapenamase-producing enterobacteriaceae. Rev Esp Enferm Dig. 
2020;112:925-8. 

31.	 Liu Y, Alnababtah K, Cook S, Yu Y. Healthcare providers’ perception of 
faecal microbiota transplantation with clostridium difficile infection and 
inflammatory bowel disease: a quantitative systematic review. Therap 
Adv Gastroenterol. 2021;14:17562848211042679.

32.	 Green JE, Davis JA, Berk M, Hair C, Loughman A, Castle D, et al. 
Efficacy and safety of fecal microbiota transplantation for the treatment 
of diseases other than Clostridium difficile infection: a systematic review 
and meta-analysis. Gut Microbes. 2020;12:1-25.

33.	 Tkach S, Dorofeyev A, Kuzenko I, Boyko N, Falalyeyeva T, Boccuto L, 
et al. Current status and future therapeutic options for fecal microbiota 
transplantation. Medicina. 2022;58:84.

34.	 Wilkins LJ, Monga M, Miller AW. Defining dysbiosis for a cluster of 
chronic diseases. Sci Rep. 2019;9:1-10.

35.	 Dixit K, Chaudhari D, Dhotre D, Shouche Y, Saroj S. Restoration 
of dysbiotic human gut microbiome for homeostasis. Life Sci. 
2021;278:119622.

36.	 Mirsepasi-Lauridsen HC, Vrankx K, Engberg J, Friis-Møller A, Brynskov 
J, Nordgaard-Lassen I, et al. Disease-specific enteric microbiome 
dysbiosis in inflammatory bowel disease. Front Med. 2018;5:304.

37.	 Wang L, Guo G, Xu Y, Li L, Yang B, Zhao D, et al. The effect of fecal 
microbiota transplantation on antibiotic-associated diarrhea and its 
impact on gut microbiota. BMC Microbiol. 2024;24:1-9.

38.	 Aron-Wisnewsky J, Clément K, Nieuwdorp M. Fecal microbiota 
transplantation: a future therapeutic option for obesity/diabetes? Curr 
Diab Rep. 2019;19:51.

39.	 Yang R, Chen Z, Cai J. Fecal microbiota transplantation: emerging 
applications in autoimmune diseases. J Autoimmun. 2023;141:103038.

40.	 Sharma P, Agrawal A. Does modern research validate the ancient 
wisdom of gut flora and brain connection? A literature review of gut 
dysbiosis in neurological and neurosurgical disorders over the last 
decade. Neurosurg Rev. 2022;45:27-48.

41.	 Ortigao R, Pimentel-Nunes P, Dinis-Ribeiro M, Libanio D. Gastrointestinal 
microbiome - what we need to know in clinical practice. GE Port J 
Gastroenterol. 2020;27:336-51.

42.	 Gupta S, Allen-Vercoe E, Petrof EO. Fecal microbiota transplantation: in 
perspective. Therap Adv Gastroenterol. 2016;9:229-39.

43.	 Kho ZY, Lal SK. The human gut microbiome - a potential controller of 
wellness and disease. Front Microbiol. 2018;9:1835.

44.	 Cani PD. Human gut microbiome: hopes, threats and promises. Gut. 

Dinis L, et al. IMT: aligning national and European strategies, Acta Med Port 2025 Oct;38(10):639-647



PE
R

SP
EC

TI
VA

www.actamedicaportuguesa.com

IM
A

G
EN

S 
M

ÉD
IC

A
S

A
R

TI
G

O
 D

E 
R

EV
IS

Ã
O

A
R

TI
G

O
 C

U
R

TO
PR

O
TO

C
O

LO
S

C
A

SO
 C

LÍ
N

IC
O

C
A

R
TA

S
N

O
R

M
A

S 
O

R
IE

N
TA

Ç
Ã

O
A

R
TI

G
O

 O
R

IG
IN

A
L

ED
IT

O
R

IA
L

647Revista Científica da Ordem dos Médicos www.actamedicaportuguesa.com

2018;67:1716-25.
45.	 Kootte RS, Levin E, Salojärvi J, Smits LP, Hartstra AV, Udayappan SD, et 

al. Improvement of insulin sensitivity after lean donor feces in metabolic 
syndrome is driven by baseline intestinal microbiota composition. Cell 
Metab. 2017;26:611-9.e6.

46.	 Moss EL, Falconer SB, Tkachenko E, Wang M, Systrom H, 
Mahabamunuge J, et al. Long-term taxonomic and functional divergence 
from donor bacterial strains following fecal microbiota transplantation in 
immunocompromised patients. PLoS One. 2017;12:1-16.

47.	 Serrano-Villar S, Talavera-Rodríguez A, Gosalbes MJ, Madrid N, Pérez-
Molina JA, Elliott RJ, et al. Fecal microbiota transplantation in HIV: A 
pilot placebo-controlled study. Nat Commun. 2021;12:1139.

48.	 Sommer F, Anderson JM, Bharti R, Raes J, Rosenstiel P. The resilience 
of the intestinal microbiota influences health and disease. Nat Rev 
Microbiol. 2017;15:630-8.

49.	 Rothschild D, Weissbrod O, Barkan E, Kurilshikov A, Korem T, Zeevi D, 
et al. Environment dominates over host genetics in shaping human gut 
microbiota. Nature. 2018;555:210-5.

50.	 de Groot P, Scheithauer T, Bakker GJ, Prodan A, Levin E, Khan MT, 
et al. Donor metabolic characteristics drive effects of faecal microbiota 
transplantation on recipient insulin sensitivity, energy expenditure and 
intestinal transit time. Gut. 2019;69:502-12.

51.	 Li SS, Zhu A, Benes V, Costea PI, Hercog R, Hildebrand F, et al. 
Durable coexistence of donor and recipient strains after fecal microbiota 
transplantation. Science. 2016;352:586-9.

52.	 Maida M, Mcilroy J, Ianiro G, Cammarota G. Faecal microbiota 
transplantation as emerging treatment in European countries. Adv Exp 
Med Biol. 2018;1050:177-95.

53.	 Jørgensen SM, Hvas CL, Dahlerup JF, Mikkelsen S, Ehlers L, 
Hammeken LH, et al. Banking feces: a new frontier for public blood 
banks? Transfusion. 2019;59:2776-82.

54.	 Nicco C, Paule A, Konturek P, Edeas M. From donor to patient: collection, 
preparation and cryopreservation of fecal samples for fecal microbiota 
transplantation. Diseases. 2020;8:9.

55.	 Cammarota G, Ianiro G, Tilg H, Rajilić-Stojanović M, Kump P, Satokari 
R, et al. European consensus conference on faecal microbiota 
transplantation in clinical practice. Gut. 2017;66:569-80.

56.	 Keller JJ, Ooijevaar RE, Hvas CL, Terveer EM, Lieberknecht SC, 
Högenauer C, et al. A standardised model for stool banking for faecal 
microbiota transplantation: a consensus report from a multidisciplinary 
UEG working group. United European Gastroenterol J. 2021;9:229-47.

57.	 Cammarota G, Ianiro G, Kelly CR, Mullish BH, Allegretti JR, Kassam 
Z, et al. International consensus conference on stool banking for faecal 
microbiota transplantation in clinical practice. Gut. 2019;68:2111-21.

58.	 Chen J, Zaman A, Ramakrishna B, Olesen SW. Stool banking for fecal 
microbiota transplantation: methods and operations at a large stool 
bank. Front Cell Infect Microbiol. 2021;11:622949.

59.	 Kragsnaes MS, Nilsson AC, Kjeldsen J, Holt HM, Rasmussen KF, 

Georgsen J, et al. How do I establish a stool bank for fecal microbiota 
transplantation within the blood- and tissue transplant service? 
Transfusion. 2020;60:1135-41.

60.	 Terveer EM, van Beurden YH, Goorhuis A, Seegers JF, Bauer MP, van 
Nood E, et al. How to: establish and run a stool bank. Clin Microbiol 
Infect. 2017;23:924-30.

61.	 European Directorate for the Quality of Medicines & HealthCare. Guide 
to the quality and safety of tissues and cells for human application. 5th 
ed. Strasbourg: EDQM Council of Europe; 2022.

62.	 Rode AA, Bytzer P, Pedersen OB, Engberg J. Establishing a donor stool 
bank for faecal microbiota transplantation: methods and feasibility. Eur J 
Clin Microbiol. 2019;38:1837-47.

63.	 Nakov R, Lyutakov I, Mitkova A, Gerova V, Petkova V, Giragosyan S, et 
al. Establishment of the first stool bank in an Eastern European country 
and the first series of successful fecal microbiota transplantations in 
Bulgaria. Eur Rev Med Pharmacol Sci. 2021;25:390-6.

64.	 Ianiro G, Porcari S, Bibbò S, Giambò F, Quaranta G, Masucci L, et al. 
Donor program for fecal microbiota transplantation: a 3-year experience 
of a large-volume Italian stool bank. Dig Liver Dis. 2021;53:1428-32.

65.	 Terveer EM, Vendrik KE, Ooijevaar RE, Lingen E van, Boeije-Koppenol 
E, Nood E van, et al. Faecal microbiota transplantation for clostridioides 
difficile infection: four years’ experience of the Netherlands Donor Feces 
Bank. United European Gastroenterol J. 2020;8:1236-47.

66.	 Kim KO, Schwartz MA, Lin OS, Chiorean MV, Gluck M. Reducing cost 
and complexity of fecal microbiota transplantation using universal donors 
for recurrent clostridium difficile Infection. Adv Ther. 2019;36:2052-61.

67.	 Ismael S, Silvestre MP, Vasques M, Araújo JR, Morais J, Duarte MI, et 
al. A pilot study on the metabolic impact of mediterranean diet in type 2 
diabetes: is gut microbiota the key? Nutrients. 2021;13:1228.

68.	 Silva R, Dinis L, Peris A, Novais L, Calhau C, Pestana D, et al. Fecal 
microbiota transplantation - could stool donors’ and receptors’ diet be 
the key to future success? Front Gastroenterol. 2023;2:1-6.

69.	 Moreira-Rosário A, Marques C, Pinheiro H, Araújo JR, Ribeiro P, Rocha 
R, et al. Gut microbiota diversity and c-reactive protein are predictors of 
disease severity in COVID-19 patients. Front Microbiol. 2021;12:705020.

70.	 European Commission. Meeting of the competent authorities for tissues 
and cells summary report. 2015. [cited 2025 Aug 22]. Available from: 
https://health.ec.europa.eu/system/files/2016-11/ev_20141203_sr_
en_0.pdf.

71.	 European Commission. Regulation of the European parliament and of 
the council on standards of quality and safety for substances of human 
origin intended for human application and repealing. 2022. [cited 2025 
Aug 22]. Available from: https://eur-lex.europa.eu/legal-content/EN/
TXT/PDF/?uri=CELEX:52022PC0338.

72.	 Kelly CR, Laine LA, Wu GD. Monitoring fecal microbiota transplantation 
practice in a rapidly evolving health and regulatory environment. 
Gastroenterology. 2020;159:2004-6.

Dinis L, et al. IMT: aligning national and European strategies, Acta Med Port 2025 Oct;38(10):639-647

https://health.ec.europa.eu/system/files/2016-11/ev_20141203_sr_en_0.pdf
https://health.ec.europa.eu/system/files/2016-11/ev_20141203_sr_en_0.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022PC0338
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022PC0338

	ORCID#7: 
	ORCID#12: 
	ORCID#8: 
	ORCID#9: 
	ORCID#10: 
	ORCID#11: 


