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Background: Faecal microbiota transplantation (FMT) is an emerging treatment modality, but its current clini-
cal use and organisation are unknown. We aimed to describe the clinical use, conduct, and potential for FMT
in Europe.

Methods: We invited all hospital-based FMT centres within the European Council member states to answer a
web-based questionnaire covering their clinical activities, organisation, and regulation of FMT in 2019. Res-
Keywords: ponders were ideptiﬁed from trials registgred at clinicaltrials.gov and from the United European Gastroenter-
Faecal microbiota transplantation ology (UEG) working group for stool banking and FMT.

FMT Findings: In 2019, 31 FMT centres from 17 countries reported a total of 1,874 (median 25, quartile 10—64)
FMT procedures; 1,077 (57%) with Clostridioides difficile infection (CDI) as indication, 791 (42%) with experi-
mental indications, and 6 (0#3%) unaccounted for. Adjusted to population size, 0257 per 100,000 population
received FMT for CDI and 0189 per 100,000 population for experimental indications. With estimated 12,400
(6,100—-28,500) annual cases of multiple, recurrent CDI and indication for FMT in Europe, the current Euro-
pean FMT activity covers approximately 10% of the patients with indication. The participating centres dem-
onstrated high safety standards and adherence to international consensus guidelines. Formal or informal
regulation from health authorities was present at 21 (68%) centres.

Interpretation: FMT is a widespread routine treatment for multiple, recurrent CDI and an experimental treat-
ment. Embedded within hospital settings, FMT centres operate with high standards across Europe to provide
safe FMT. A significant gap in FMT coverage suggests the need to raise clinical awareness and increase the

Stool banking
Clostridioides difficile

FMT activity in Europe by at least 10-fold to meet the true, indicated need.
Funding: NordForsk under the Nordic Council and Innovation Fund Denmark (j.no. 8056—00006B).
© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction

Faecal microbiota transplantation (FMT) is an emerging treatment
to target and modulate the human intestinal microbiota [1]. The use
of FMT is highly effective in patients with recurrent Clostridioides dif-
ficile infection (CDI) [2] and is embedded in international guidelines
and consensus reports [3—5]. Promising results indicate that FMT
may also be effective in other diseases such as ulcerative colitis, mul-
tidrug resistant organism carriage, irritable bowel syndrome, hepatic
encephalopathy, and other conditions where the intestinal micro-
biota may contribute to disease pathogenesis [1,6—8].

The use of FMT has surged since the first randomised clinical trial
in 2013 demonstrated that FMT was superior to antibiotics for recur-
rent CDI [9]. FMT has since undergone drastic technological improve-
ments, and infrastructures are now being implemented
internationally to serve a growing demand for safe FMT, especially
for the large group of patients suffering from multiple CDI recur-
rences after failing antibiotics and where FMT is the only effective
treatment [10—-16]. International consensus reports guide FMT prac-
tices [3—5], but the actual dissemination of FMT in clinical practice,
the potential to provide it, and how it is operated and regulated are
heterogenous and largely unknown.

The aim of the present study was to describe the clinical use, con-
duct and potential for FMT in Europe.

2. Methods

In this Europe-wide, cross-sectional survey conducted in March
2020, we invited hospital-based FMT centres across Europe to answer

questions specific to their clinical FMT activities in 2019. The survey
was organised by the United Gastroenterology European (UEG) work-
ing group for stool banking and FMT [4]. All working group members
agreed and approved of the study conduct.

2.1. The questionnaire

The online survey (Supplementary file 1) comprised items
designed to cover six overall domains related to (i) demographics (ii)
activity, treatment modalities, and indications used in 2019, (iii)
organisation of donor recruitment and screening, (iv) organisation of
laboratory preparation facilities, (v) organisation of clinical applica-
tion and follow-up, and (vi) regulation and auditing.

Prior to launch, a pilot survey was conducted in May 2019 in Ice-
land, Norway, Sweden, Finland, and Denmark. Based on the feedback
from the pilot, a revised survey was validated by six members of the
UEG working group to form the final survey. Following approval by
the working group, the survey was constructed as a web-based ques-
tionnaire using the Research Data Capture software (REDCap) (www.
redcap.au.dk), hosted by Aarhus University, Denmark.

2.2. Eligibility criteria and definitions
We defined an FMT site as any site with ongoing or previous clini-
cal FMT activity, and we classified each FMT site according to its oper-

ation and activity as either an FMT clinic/service or an FMT centre:

e An FMT clinic/service was defined as an FMT site that solely offers
a clinical service for providing FMT with preparations distributed
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Research in context

Evidence before this study

FMT infrastructures have emerged internationally to meet a
growing demand for safe FMT, but the current clinical use,
organisation, and dissemination of FMT are unknown. We
searched PubMed for all available literature on clinical FMT
activity until the 24th of March 2020 using a combination of
the terms “Fe(a)cal microbiota transplantation” with and with-
out “survey”. We found several consensus guidelines, FMT cen-
tre descriptions, and three studies on national/regional FMT
coverage. None provided generalisable evidence for the clinical
activity at an international or continental level, and we con-
cluded that a joint European collaboration was needed to assess
the current clinical use, conduct, and potential of FMT in
Europe.

Added value of this study

We document that FMT is a widespread treatment and estimate
that 1874 hospital-based FMT procedures were performed in
Europe in 2019. Insights from the study provide the first esti-
mates of the current supply and demand for FMT in Europe and
documents how numerous FMT centres operate across Europe
with high safety standards to make the treatment accessible to
patients and providers. These data may guide future clinical
practice and decision-making on how to perceive, use, and reg-
ulate FMT in Europe.

Implications of all the available evidence

The results confirm that FMT has become a routine treatment
that clinicians should familiarize themselves with to secure
their patients the most effective treatment. Despite being rec-
ommended by clinical societies, the current clinical use covers
approximately 10% of the patients with multiple, recurrent CDI
and indication for FMT, indicating a significant underuse that
emphasises the need to raise clinical awareness and increase
the European FMT activity by 10-fold.

to them from external providers and has no donor activity nor
stool preparation.

An FMT centre was defined as an FMT site that actively recruits
and screens donors, prepares stool for clinical use (routine and/or
experimental) and performs local procedures with or without dis-
tribution.

Only FMT centres were included to avoid potential double count
of procedures. As a harmonised definition, FMT was defined as the
procedure of transferring intestinal microbiota from processed stool
donated by a single donor.

2.3. Participating FMT centres

Active FMT centres in the European Council member states were
identified within the UEG working group[4] and from completed or
on-going clinical trials, registered at www.clinicaltrials.gov by Febru-
ary 2nd, 2020. FMT sites registered at clinicaltrials.gov were identi-
fied using the search string “f(a)ecal microbiota transplantation”, and
contact information for investigators and sponsors was extracted and
reviewed. Hospital-based, European FMT sites that had provided con-
tact information were contacted for potential participation in the sur-
vey.

Following initial consent to participate, dedicated members from
each FMT centre answered the survey. A unique participation link

was e-mailed to every participant. All participants had a four-week
window to respond to the survey with biweekly automated
reminders. Non-responders were contacted by email and telephone.

2.4. Statistical analysis

All data were entered in REDCap. All working group members
were offered access to all data. Institution-specific data are presented
anonymously.

For statistical analyses, we used R version 3.6.1 with the “dplyr”
extension package. The statistics were descriptive, and were pre-
sented as counts for proportional data with rounded percentages of
totals, and as medians with 25-75% interquartile ranges (IQR) for
continuous, numerical data. Proportional data was derived from the
total number of participating FMT centres if not stated otherwise,
and missing data were counted as no where appropriate. Answers
not listed among the original options was added as categorical
options. When applicable, data were grouped based on country and
standardised towards a population size of 100,000 according to each
country’s population size. Population data were obtained from the
World Bank Open Data hub (data.worldbank.org) and based on the
population sizes of 2019.

2.5. Role of the funding source

The funder of the study had no role in study design, data acquisi-
tion, analysis, and interpretation, nor decision to submit the manu-
script.

3. Results

From the clinicaltrials.gov registrations, we identified 65 Euro-
pean FMT sites. Fig. 1 presents the inclusion process for screening the
FMT centres included in the study. Of the 42 FMT sites eligible for
contact and screening as an FMT centre, 33 were already part of, or
identified by, the UEG working group collaboration, and 9 FMT sites
were unrelated. Eight FMT sites did not respond to the initial contact.

In total, 34 FMT sites (Fig. 1) from 17 countries across Europe
agreed to participate in the survey and confirmed FMT activity con-
sistent with being FMT centres in 2019. In total, 31/34 (91%) EMT
centres completed the survey (Table 1) that was sent on 10 March
2020. Among these, 12 (39%) were part of the UEG working group, 18
(58%) were identified by UEG working group members, and 1 (3%)
from clinicaltrials.gov.

3.1. Clinical activity of FMT in Europe

Across all FMT centres, a total of 1874 hospital-based FMT proce-
dures (median 25, IQR: 10—64 per FMT centres) were reported for
2019 (Fig. 2, Table 1): 1077 (58%) with CDI as the indication and 791
(42%) with non-CDI indications. Six (0.3%) procedures had unknown
indications. Adjusted to population size, 0.257 per 100,000 popula-
tion received FMT for CDI and 0.189 per 100,000 population for non-
CDI indications (Table 1). Ten FMT centres reported that they distrib-
uted FMT preparations to other FMT clinics, and this accounted for
244 preparations in total with a median of 9 (IQR: 5—35) distributed
per centre for the year 2019.

FMT was used for routine purposes in 24 (77%) of the 31 partici-
pating FMT centres, and/or for research purposes in 23 (74%). This
research activity was performed within clinical trials in 18 (78%) of
the 23 centres using FMT for research purposes and/or according to
research protocols (non-clinical trials) in 11/23 (48%). Table 2
describes the specified routine and investigational (within trials)
indications for using FMT.

Among delivery methods, colonoscopy was preferred by most
FMT centres (11/31, 36%), followed by rectal enema (8/31, 26%) and


http://www.clinicaltrials.gov

4 S.M.D. Baunwall et al. / The Lancet Regional Health - Europe 9 (2021) 100181

Identified from clinicaltrials.gov
n =65
FMT sites

\

Screened for potential inclusion
n=>59
FMT sites

Eligible FMT centres
n=34
FMT centres

\ 4

Completed the survey
n=31
FMT centres

Excluded (n = 6)
« Not FMT (n = 4)
« Duplicate entries (n = 2)

Excluded (n = 25)
« Duplicate FMT centres (n = 17)
« Did not respond (n = 8)

Excluded (n = 3)
« Did not complete the survey (n = 3)

Fig. 1. Study flow chart of the screened FMT centres included in the study and reason for exclusion.
Legend: Definitions: FMT site: any site with ongoing or previous clinical activity; FMT centre: a FMT site that had donor recruitment, stool preparation, and clinical activity. With

or without distribution.
Abbreviations: FMT: Faecal Microbiota Transplantation.

upper gastrointestinal tract tube insertion (8/31, 26%). Administra-
tion by capsules was the most common delivery method at 3 (10%) of
the 31 centres while capsules were available at 6/31 (19%) centres as
glycerol-based and at 3/31 (10%) centres as lyophilised formulations.
1/31 (3%) centre preferred gastroscopy. Repeat FMT administration
as part of the same treatment was practiced at 23/31 (74%) centres,
either by predefined criteria at 12/23 (52%) or without predefined cri-
teria at 11/23 (48%) centres. Indication for repeat administration
included (i) severe/fulminant CDI, (ii) refractory CDI unresponsive to
antibiotics, (iii) recurrent CDI following previous FMT failure, and/or
(iv) within trials for experimental indications.

3.2. Donor recruitment and screening practices

Donations for FMT relied solely on anonymous donors at 18 (58%),
both related (known to the patient) and anonymous donors at 12
(39%), and related donors only at 1 (3%) of the 31 centres. For donor
recruitment, most FMT centres used restricted advertising e.g.,
among students or local societies (17/31, 55%) or personal recruit-
ment e.g., among blood donors (13/31, 42%). Health care professio-
nals were allowed as donors in 14 (45%) of the 31 centres, was a
deferral criterion in 16 (52%) centres and unknown in 1 (3%). Reim-
bursement was not offered in 18/31 (58%), whereas 6/31 (19%)

Table 1

The clinical use of faecal microbiota transplantation (FMT) in Europe in 2019 according to country, indication, and popu-

lation size.
Country Centresno.  Total FMT Indication ~ FMT for CDI Indication FMT for non-CDI

procedures  CDIno. per 100-000°  Non-CDIno.  per 100-000*

United Kingdom 3 690 279 0417 411 0-615
Denmark 5 305 294 5.053 11 0-189
Italy 1 150 120 0-199 30 0-050
Sweden 2 96 66 0-642 30 0-292
Finland 1 90 60 1.087 30 0-543
France 4 88 68 0-101 14 0-021
Germany 3 86 39 0.047 47 0-057
Czech Republic 1 83 3 0-028 80 0-750
Netherlands 1 82 42 0-242 40 0-231
Norway 2 61 31 0-580 30 0-561
Austria 1 60 8 0-090 52 0-586
Belgium 2 27 15 0-131 12 0-104
Switzerland 1 20 16 0-187 4 0-047
Lithuania 1 18 18 0-646 0 0-000
Iceland 1 8 8 2214 0 0-000
Bulgaria 1 5 5 0-072 0 0-000
Spain 1 5 5 0.011 0 0-000
Total 31 1874 1077 0-257 791 0-189

* Per 100-000 population

Abbreviations: CDI: Clostridioides difficile infection, no: Number.
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A] All indications (Routine or experimental)
Total FMT procedures no.

B] Clostridioides difficile infection
FMT procedures per 100.000 population.
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Fig. 2. Total clinical activity of faecal microbiota transplantation (FMT) across Europe and for Clostridioides difficile infections adjusted to per 100,000 population.

provided routine reimbursement per donation, and 4/31 (13%) pro-
vided a reimbursement per donation when used in clinical trials.

The selection of donors for FMT was based solely on the absence
of risk factors or screening/testing parameters (clinical, biochemical,
and faecal) in 25/31 (81%) centres, while 6/31 (19%) had additional

Table 2
Reported routine and investigational indications in faecal microbiota transplanta-
tion (FMT) in Europe, 2019.

Indication n* %

Routine clinical indications. (n = 30 centres)
Clostridioides difficile infection (CDI):

Recurrent CDI 30 100%
Antibiotic refractory CDI 27 90%
Critical CDI 14 47%

Experimental (outside trials) indications. (n = 30 centres)

Ulcerative colitis 4 13%
Multidrug resistant organisms carriage 3 10%
Graft versus host disease 2 7%
Irritable bowel syndrome 1 3%
Pouchitis 1 3%
Antibiotic-associated diarrhoea, not CDI. 1 3%
Investigational (within trials) indications. (n = 24 centres)
Ulcerative colitis 11 46%
Irritable bowel syndrome 7 30%
Multidrug resistant organisms carriage 5 21%
Recurrent CDI 3 13%
Index CDI 3 13%
Refractory CDI 2 8%
Crohn'’s disease 2 8%
Pouchitis 2 8%
Graft versus host disease 2 8%
Obesity 2 8%
Spondyloarthropathy 2 8%
Liver cirrhosis, hepatic encephalopathy 2 8%
Critical CDI 1 4%
Antibiotic-associated diarrhoea, not CDI 1 4%
Parkinson's disease 1 4%
Chemotherapy-related diarrhoea 1 4%
Non-alcoholic fatty liver disease (NAFLD) 1 4%
Chronic fatigue syndrome 1 4%
Microscopic colitis 1 4%

* 1 unanswered response in total.
Abbreviations: CDI: Clostridioides difficile infection, NAFLD: Non-alcoholic fatty
liver disease.

positive selection criteria based on intestinal microbiota patterns. A
questionnaire-based, pre-screening of all donor candidates was per-
formed at 28 (90%) of the 31 centres, and 23 (74%) performed com-
plete re-screening of all donors following each donation period. The
median number of donations per donation period was 5 within a
median duration of 35 days (Table 3). Twelve (38%) FMT centres had
no specified limit for a maximum length of donation period (the
period between two consecutive screening rounds [4]).

3.3. Processing and preparation of stool for FMT

Most FMT centres (19/31, 61%) reported using frozen FMT prepa-
rations or a combination of both fresh and frozen preparations (8/31,
26%). Fresh preparations only were used at 3 (10%) centres. One (3%)
FMT centre did not respond to this question. The processing and
preparation of donor faeces for FMT preparations were handled
within the facilities of clinical microbiology or immunology depart-
ments (14/31, 45%), research laboratories (12/31, 39%), certified FMT
laboratories (2/31, 6%), clinical departments on site (2/31, 6%), or
pharmacies (1/31, 3%). The specific summary of preparation details is
presented in Table 3.

3.4. Organisation of the FMT centres

Maintaining the FMT centres engaged a variety of multi-disciplin-
ary personnel that included physicians, nurses, laboratory techni-
cians, pharmacists, production managers, and research assistants.
Follow-up of all patients was documented in 27 (87%) of the 31 FMT
centres and was practiced largely through clinical face-to-face
appointments (20/27, 74%), telephone calls (20/27, 74%), medical
record follow-up (16/27, 59%) and/or by written questionnaires (2/
27, 7%). The longest median follow-up time for patients who received
an FMT for CDI was 26 months (range 12—52 months).

Eight (26%) of the 31 centres had a formal auditing system, and
26/31 (84%) maintained a centralised database for their FMT activities
and procedures. Standardised recording of adverse events was done
at 19/31 (61%) centres, and 12/31 (39%) reported them to an external
party, i.e., national authorities or central national registries. Fourteen
of 29 (48%, 2 unanswered) centres had defined contraindications for
FMT.
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Table 3

Summary of the reported preparation practices across the participating FMT centres for preparing stool for faecal

microbiota transplantation (FMT).

Preparation conduct Responders n %
Fresh or frozen FMT used
Only frozen 31 19 61%
Both fresh and frozen 31 8 26%
Only fresh 31 3 10%
Unanswered 31 1 13%
Quarantined FMT preparations
until fulfilment of release
criteria
Yes 31 26 84%
No 31 5 16%
Routine quality controls instated
No 31 16 52%
Yes 31 14 45%
Unanswered 31 1 3%
Preparation details Responders  Median  [IQR]
Maximum time from defecation to initiation of processing (hours) 29 4 [2-6]
Average donation weight (gr) 31 120 [65-150]
Average amount of faeces pr FMT preparation (gr.) 31 50 [50-60]
Average no. of donations per donation cycle (no.) 27 5 [5- 8e5]
Maximum duration of donation period, average (days) 19 35 [22e5 - 60]
- Had no defined limits for the length of donation period. 12 oo o
Maximum average storage at 20°C (months) 4 6 [5-6]
Maximum average storage at 80°C (months) 26 12 [1005 - 226e5]

Abbreviations: FMT: Faecal microbiota transplantation, Gr: Grams, IQR: Interquartile range; No: number.

3.5. Safety

Most centres (26/31, 84%) had quarantine measures to prevent
release of FMT preparations until fulfilment of defined release criteria
(27 FMT centres used frozen preparations allowing for these practi-
ces), and 14/31 (45%) performed routine quality controls. Accredita-
tion of FMT preparation and/or clinical trial conduct was done in 20
(65%) of the 31 FMT centres. Thirteen (42%) of 31 centres had a Good
Manufacturing Practice (GMP) accreditation of the FMT preparation,
and 18 of 26 centres (69%, 5 centres had no on-going trials) conducted
their clinical trials according to the principles for Good Clinical Prac-
tice (GCP). Seven of 30 (23%, 1 unanswered) had specific protocols for
FMT preparations for use in immunocompromised patients.

3.6. Regulation

Regulation varied across countries and centres. Formal regulation
was in place at 12/31 (39%) centres; of whom 7/31 (23%) were regu-
lated by the national medicines’ authorities, 4/31 (13%) were regu-
lated by the national tissue authorities, and 1/31 (3%) were regulated
locally by the hospital administration. Informal regulation where the
centres were in dialogue with the national health authorities were
present at 9/31 (29%) centres, and 3/31 (10%) centres reported
having ethics approval only. Seven (23%) centres reported having no
regulation.

4. Discussion

In this Europe-wide survey of clinical FMT activity and conduct,
we estimate that approximately 2000 hospital-based FMT procedures
were performed across the European countries in 2019. The main
indication for FMT was Clostridioides difficile infection. In addition,
FMT was widely used as an experimental treatment for several condi-
tions, both within and outside of clinical trials. The survey results
provide novel insights into how hospital-based FMT centres operate
with high safety standards across Europe, and it represent the first
complete estimate of the current supply and demand for FMT in
Europe. These data are pivotal to guide future clinical practices and

decision-making regarding how to perceive, use, and regulate FMT in
Europe.

The survey points to a significant unmet potential for the use of
FMT. Currently, FMT is recommended for patients with multiple
recurrences of CD], i.e. three or more infections [17, 18]. The Euro-
pean Centre for Disease Prevention and Control (ECDC) has since
2016 collected surveillance data on the CDI incidence within acute
care hospitals in the European countries and estimates that 124,000
(95% CI: 61,000—285,000) patients are diagnosed with CDI annually
in Europe [19]. With an anticipated 10% occurrence of multiple,
recurrent CDI [20, 21], the approximately 12,400 (95% CI:
6,100—-28,500) patients with multiple, recurrent CDI and indication
for FMT are far from matched by the current annual 1077 FMT proce-
dures performed for CDI This amounts to a significant gap in FMT
coverage. Despite being a conservative measure not accounting for
CDI-attributable mortality nor community-acquired CDI, it suggests
that FMT is currently reserved for the most severe instances and that
there is a need to increase clinical awareness and scale the European
FMT activity by a 10-fold factor to meet the true demand, even in
countries with frequent use of FMT.

To enable a large-scale use that meets the estimated need, distri-
bution of FMT preparations to clinicians at treatment sites without
the extensive infrastructure required for preparing FMT is required. In
the survey, most of the FMT centres reported operating locally, and
the 250 FMT preparations distributed to FMT clinics in 2019 indicate
that the capacity for most FMT centres to distribute to other regional/
national clinics is developing. Improving this capacity is essential to
secure equal access for all patients. Rather than promoting the forma-
tion of new local FMT centres, scaling the established FMT centres to
reach the critical capacity enabling them to become centralised stool
banks capable of widespread distribution may prove the best model
for making FMT widely accessible in the immediate future [22]. Simi-
lar to blood centres, the ideal for stool banks is to provide clinicians
access to safe, ready-to-use FMT preparations while the stool banks
handle the extensive logistics and documentation [10, 23].

The degree to which widespread access to FMT is achieved
depends on how easily an FMT is performed locally. Technological
refinements have now simplified the FMT procedure, especially the
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use of encapsulated FMT containing frozen/freeze-dried stool sourced
from anonymous donors have made the operations highly scalable
[24, 25]. Most FMT centres in this survey reported colonoscopy as
their preferred method of application, and although colonoscopy is
suggested to be most effective in recurrent CDI [2], colonoscopy is
logistically demanding. Transitioning to other treatment modalities
with an increased ease of use such as encapsulated FMT, enema or
similar, holds the potential to improve capacity.

International consensus guidelines exist to guide FMT centres [3—5],
and the responses to the current survey indicate the degree to which
these guidelines are adhered to. Most participating centres had defined
practices for donor recruitment and screening as well as the laboratory
preparations similar to those described in the consensus guidelines,
indicating high adherence. Nonetheless, fresh donations were still used
at some FMT centres, which per se cannot fulfil international require-
ments for donor screening. This practice may be needed for new, novel
indications or represent a novel FMT centre in development.

As a next step in the continuous harmonisation of FMT in Europe,
the present survey points to the need for shared, consensus-based
definitions of operational metrics for measuring and comparing FMT
centres and later stool banks. These could be similar to those used in
endoscopy centres [26] and should (i) help indicate the FMT centre’s
current level of development, (ii) endorse quality measures for audit-
ing, (iii) facilitate improvement, and (iv) assist in identifying current
barriers to dissemination. For FMT, these metrics could include mea-
surable performance indicators such as donor deferral rates, number
of released, ready-to-use FMT preparations, number of procedures
for certain indications, waste of preparations, as well as quality indi-
cators such as adherence to the international standards for donor
screening and laboratory handling or the level of implementation of
e.g., stool bank capacity.

The safety of FMT remains a pivotal aspect of its use in clinical
practice. While the vigorous screening of donors drastically reduces
the short-term infectious risks following FMT, the long-term conse-
quences of FMT are still unknown [27]. A united European approach
is necessary to respond to future adverse events and inform clinical
practices [28]. Most participating FMT centres maintained a central-
ised database and recorded adverse events in a predefined manner,
which allows for long-term donor/recipient traceability. Compiled,
annual summaries of the long-term follow-up from these registries
may prove valuable in addressing the long-term safety of FMT and
indicate whether the risk profile changes with indication.

Regulation of FMT is handled differently across Europe and greatly
influences the national conduct and access to FMT. About 40% had
formal regulation from either the national medical or tissue authori-
ties, and most others reported they were in dialogue with their
respective national competent authorities, although without formal
regulation. Regulation is pivotal to the safety and creditability of
FMT, but it remains controversial which jurisdictions should be
applied. Currently, common consensus emphasise FMT should be
considered a transfer of tissue if the transferred stool has not been
subjected to substantial modifications rendering it comparable to a
medicinal product [29]. A common European legislative framework
for FMT is warranted and may include criteria for applying tissue and
cells standards and potentially also medicines legislation [30].

The use of FMT will likely increase as a standard treatment for
recurrent CDI and other indications where FMT is currently investiga-
tional. The results of this survey consolidate that FMT should be con-
sidered a routine treatment. Still, maintaining an FMT centre is not
without challenges. As highlighted by the recent outbreak of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and the sub-
sequent COVID-19 pandemic, unknown adverse circumstances arise,
which forces FMT centres to temporarily cease activity and reorgan-
ise while adapting in order to maintain their clinical activity [31,32].
The future success of the FMT centres in part depends on this ability
to adapt locally and make strong collaborations internationally.

Important limitations apply to the study. Despite a high response
rate, three centres did not respond and other FMT centres may be
present in Europe, which we did not reach in this survey. Only hospi-
tal-based FMT centres were included, and the estimated activity is a
conservative measure, subject to recall bias and accuracy limitations.
By including all known FMT centres as well as those from the most
commonly used public trial registry, we targeted the institutions
with the largest capacity to provide FMT. However, we could not
evaluate geographical variations, e.g., access in rural versus urban
areas, nor the total population covered by FMT centres in each coun-
try. While the estimates and reporting of organisations in this manu-
script reflects the reported activity in 2019, the current practice may
have changed, and the emergence of FMT centres in the Eastern
Europe has changed the regional access in Europe.

In conclusion, FMT has become a routine treatment for multiple,
recurrent CDI and is a common investigational treatment for other
diseases where the intestinal microbiota may be a contributing factor.
Widespread FMT centres with high safety standards operate across
Europe and may emerge to serve an increasing demand for FMT. A sig-
nificant gap exists between the current number of FMT procedures
and the European estimates for multiple, recurrent CDI, suggesting
the need to increase clinical awareness and scale the European FMT
activity at least by a 10-fold increase to meet the true, indicated need.
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