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Standardized faecal microbiota transplantation
with microbiome-guided donor selection in active
UC patients: A randomized, placebo-controlled
intervention study
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Background: Four randomized controlled trials studying faecal micro-
biota transplantation (FMT) in active UC patients showed variable
success rates. The efficacy of FMT appears to be influenced by various
factors including donor- and procedure-specific characteristics. We
hypothesized that the outcome of FMT in patients with active UC
could be improved by donor preselection on microbiota level, by using
a strict anaerobic approach, and by repeated FMT administration.
Methods: The RESTORE-UC trial (NCT03110289) was a national,
multi-centric double-blind, sham-controlled randomized trial. Active
UC patients (Total Mayo score 4-10 with endoscopic sub-score >2)
were randomly allocated (1:1) to receive 4 anaerobic-prepared super-
donor (S) FMT or autologous (A) FMT (Figure 1) by permutated
blocks (2 and 4) and stratified for weight, concomitant steroid use, and
therapy refractoriness.
S-FMTs were selected after a rigorous screening excluding samples
with Bacteroides2 enterotype, high abundances of Fusobacterium,
Escherichia coli and Veillonella and the lowest microbial loads (Q1).
A futility analysis after 66% (n=72) of inclusions was planned per
protocol including a modified intention-to-treat (mITT) analysis using
non-responder imputation (NRI) for patients receiving at least one
FMT. The primary endpoint was steroid-free clinical remission (Total
Mayo < 2, with no sub-score >1) at week 8.

Figure 1: Study design
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Results: Between March 2017-2021, 72 patients signed the ICF and
66 were randomly allocated to S-FMT (n=30) or A-FMT (n=36) and
received at least one FMT. In the S-FMT and the A-FMT resp. 4 and 5
patients terminated the trial early due to worsening of colitis (4 in both
arms) or FMT enema intolerance (1 A-FMT). They were included in the

mITT analysis using NRI (Fig. 2). Both study arms were matched for
baseline characteristics (Table 1), yet a trend (p= 0.066) towards higher
concomitant biological use in the S-FMT arm was observed.

After 66% of intended inclusions, the primary endpoint was reached in
3/30 (10%) S-FMT and 5/31 (13.9%) patients randomized to A-FMT
(p=0.72).

As the predefined minimum difference between both treatment arms
was not attained, the study was stopped due to futility. The full set of
endpoints are summarized in Table 2.0f note, no patients on concomi-
tant biologicals reached the primary endpoint.

There were 2 serious adverse events in the A-FMT arm: dysuria requir-
ing hospitalization and worsening of UC requiring colectomy.

Figure 2: Flowchart demonstrating the evolution of the RESTORE-UC study
screening, inclusion, screen failures, randomization, early termination, modified
intention-to-treat (mITT) analysis with non-responder imputation (NRI) and per

protocol analysis at week 8.
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Table 1: Overview of the baseline characteristics of the randomized patients.

Autologous Superdonor P
Gender (%) Male 17 (47.2%) 18(60.0%) 030
Female 19 (52.8%) 12 (40.0%)
Age at inclusion Mean (SD) 4331(117) 44.40 (14.1) 073
Disease duration Mean (SD) 9.36 (6.72) 11,00 (9.58) 0.42
Overweight (%) BMI > 25 16 (44.4%) 11 (36.7%) 052
Endoscopic Mayo (%) 2 21 (58.3%) 16 (53.3%) 0.68
3 15 (41.7%) 14 (46.7%)
Total Mayo (%) Mean (SD) 7.92 (1.61) 7.80 (2.06) 0.80
Smoking (%) Active 1(2.8%) 2(6.7%) 045
Concomitant therapy (%) ~ Mesalamine 17 (48.6%) 18 (60.0%) 036
Steroids 13 (36.1%) 8(26.7%) 041
Thiopurine 5 (15.2%) 3(10.3%) 0.54
Biologicals 7 (19.4%) 12 (40.0%) 0.07
Anti-TNF 3(8.3%) 6(20.0%) 017
Vedolizumab 5 (16.1%) 9 (31.0%) 0.17

t-test or Chi square test without continuity, SD: Standard Deviation; TNF: Tumour Necrosis Factor.

Table 2: Primary and secondary endpoints at week 8.

Outcome Autologous ~ FMT  Superdonor FMT p
(n=36) (n=30)

Primary outcome

Steroid-free clinical remission* 5 (13.9%) 3(10.0%) 0.72

Secondary outcomes

Steroid-free PRO-2 remissiont 10 (27.8%) 7 (233%) 0.78

Steroid-free PRO-2 responset 12 (33.3%) 9 (30.0%) 0.80

Steroid-free endoscopic remission§ 7 (19.4%) 5 (16.7%) 1.00

Steroid-free endoscopic responsed 7 (19.4%) 5 (16.7%) 1.00

*Total Mayo score <2, with all subscores <1.
‘+Combined Mayo subscores of <1 for rectal bleeding plus stool frequency.

$Decrease of 23 points or 250% reduction from baseline (or both) in combined Mayo subscores for rectal bleeding plus
stool frequency.

§Mayo endoscopy subscore 1.

AMayo endoscopy subscore <1, with 21 point reduction from baseline.
Conclusion: In this double-blind sham-controlled trial compar-
ing repeated administrations of anaerobic-prepared S-FMT with
A-FMT in patients with active UC, no significant difference in ster-
oid-free remission rates at week 8 were observed. The FMT pro-
cedure was generally well tolerated, and no new safety signals were
observed.
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