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STRUCTURED ABSTRACT

Question: Is RBX2660 (Rebyota; Ferring Pharmaceutical, Parsippany,
NJ), an enema consisting of full-spectrum donor stool microbes for fecal

microbiota transplant (FMT), superior to placebo to reduce recurrent Clos-
tridioides difficile infection (rCDI)?

Design: Phase III, multi-center, double-blind, placebo-controlled random-
1zed controlled trial (RCT; PUNCH CD3), with a Bayesian primary analy-
sis 1ntegrating data from a prior phase IIb RCT with similar design
(PUNCH CD2).'

Setting: Forty-four sites in the US and Canada.

Patients: Included patients were > 18 years old and had rCDI (>1 recur-
rences after a primary CDI) or had > 2 hospitalizations with severe CDI
within the past 12 months and had completed one or more courses of
standard-of-care antibiotic therapy. Eligible patients were required to
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demonstrate a positive stool test for C. difficile toxin gene by polymerase
chain reaction (PCR), enzyme immunoassay (EIA) for C. difficile toxin,
or other assay within 30 days of enrollment in the trial. Multiple exclu-
sion criteria included, but were not limited to, known history of inflam-
matory bowel disease (IBD), irritable bowel syndrome (IBS), celiac dis-
ease, and prior FMT.

Interventions/Exposure: Eligible patients were randomizinfed 2:1 to
RBX2660 or normal saline placebo, which was administered rectally as a
single dose. The 150 ml enema was administered at the study site after
the patient had completed standard-of-care antibiotic therapy plus a 24—
72-hour washout period. The washout period did not include any bowel
preparation prior to enema administration.

Outcome: The primary endpoint was absence of CDI diarrhea within 8
weeks of enema administration, which was defined as treatment success.
The secondary endpoint was absence of CDI diarrhea within 8 weeks
plus no new CDI episodes through 6 months after administration of ene-
ma, which was defined as sustained clinical response. For patients with
treatment failure, open-label treatment with RBX2660 was offered.

Data Analysis: Modified intention-to-treat (mITT) analysis, defined as
all randomized patients who completed treatment and 8 weeks of follow-
up, was performed for the primary and secondary endpoints. In addition,
a Bayesian hierarchical model that utilized data from the dose-finding,
placebo-controlled, phase IIb RCT (PUNCH CD2) was conducted. In
PUNCH CD2, patients were randomized 1:1:1 to receive 2 treatment
doses separated by 1 week: RBX2660 followed by another dose of
RBX266O RBX2660 followed by placebo, or placebo followed by
placebo.’ Only the 1-dose RBX2660 group and the placebo group were
utilized in the Bayesian analysis.

Funding: Rebiotix, a Ferring Company, and manufacturer of RBX2660.

Results: From July 2017 through February 2020, 262 patients (n = 177
for RBX2660 and n = 85 for placebo) comprised the mITT analysis:
median age 63.0 (range 19-93), 68.5% female; 92.1% White; 88.0%
received vancomycin alone as standard-of-care antibiotic therapy; 73.0%
used PCR and 24.7% used EIA for CDI confirmation; and 36.3% had > 3
CDI episodes prior to enrollment.



3 Kelly and Schoenfeld GENERAL GI

In the mITT analysis for the PUNCH CD3 population, treatment success,
defined as absence of CDI-associated diarrhea at 8 weeks, occurred more
commonly in the RBX2660 group vs placebo: 71.2% vs 62.4%. In the
PUNCH CD?2 trial, 1-dose of RBX2660 (n = 44) was superior to placebo
(n = 44) for treatment success (66.7% vs 45.4%, P= 0.048). Using the
FDA-recommended approach to borrowing data from PUNCH CD2 and
applying the Bayesian hierarchical model, the mITT analysis again
showed treatment success occurred more commonly in the RBX2660
group vs placebo: 70.6% vs 57.5% with a posterior probability of success
of 0.991 (i.e., 99.1% probability that RBX2660 is superior to placebo for
treatment success).

Among study patients who achieved treatment success, rCDI was
infrequent at 6 months in both RBX2660 (7.9%) and placebo (8.4%)
(Figure). Sixty-five patients had treatment failure and received open-
label RBX2660. In this extension study, 62.5% of patients who had origi-
nally received placebo and 53.7% of patients who had originally received
RBX 2660 achieved treatment success after getting the open-label course
of treatment. No severe adverse events related to study treatment or rectal
administration occurred. GI adverse events, including abdominal
discomfort and diarrhea, were the only adverse events reported in more
than 5% of participants in all treatment groups.

NOTE

*QOriginally, 2 Phase III RCTs were planned. However, during PUNCH CD3, the
study investigators noted challenges with patient recruitment (e.g., patients may be
less likely to enroll in a placebo-controlled RCT when FMT for rCDI was already
available as an experimental procedure under FDA’s enforcement discretion poli-
cy). After consultation with the FDA, the data analysis plan utilizing a Bayesian
hierarchical model and PUNCH CD2 data in lieu of a second Phase IIT RCT was
agreed upon. A complete discussion of Bayesian analysis is beyond the scope of
this summary. The key components of Bayesian analysis are that it allows the in-
corporation of prior data (e.g., PUNCH CD2 data) and provides a posterior proba-
bility statement (e.g., what is the probability that RBX2660 is superior to placebo
for achieving treatment success?).
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Figure 1: Kaplan-Meier analysis of time to recurrent Clostridioides difficile infection (CDI), modified intent-
to-treat population. Primary endpoint is treatment success, which is defined as absence of CDI-associated di-

arrhea within 8 weeks of treatment.

COMMENTARY

Why Is This Important?

FMT has demonstrated effectiveness for
the prevention of rCDI, and is currently
recommended in guidelines from the
American College of Gastroenterology
and the Infectious Diseases Society of
America.>® However, prior to the very
recent approval of RBX2660, there
were no FDA-approved FMT products
and the procedure could only be per-
formed under the  agency’s policy of
enforcement discretion."*” Since 2013,
stool banks, such as OpenBiome, which
centralize donor screening and testing to
reduce risk of infection transmission,
have provided most donor fecal material
for FMT. However, given the FDA’s
designation of donor stool as a biologic
drug, there is no mechanism to regulate

stool banks. The cost of donor material
is not covered by insurance and patient
access 1s limited as the supply of stool
bank material is primarily reserved for
centers of excellence. As of November
30, 2022, RBX2660 becomes the first
FDA-approved source of donor stool
for FMT to prevent rCDI.

RBX2660 contains the full spectrum of
fecal microbes gathered from healthy
donors. The stool is screened for multi-
ple pathogens then processed to a stable
cryopreserved liquid suspension. Per
prescribing information, the cryo-
preserved liquid suspension is thawed
and then administered as an enema’.
The 150 ml enema relies on gravity for
infusion of contents over 10-15 minutes
with the patient in the left lateral decu-
bitus position or a prone knee-chest
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position, and patients remain in position
for an additional 15 minutes after the
enema has been completely adminis-
tered.

As discussed previously in Evidence-
Based GI*> the FDA is currently
reviewing other live biotherapeutic
products for treatment of rCDI. Specifi-
cally, SER-109 is currently under FDA
review with comment due in the second
quarter of 2023. SER-109 consists of
capsules of donor-derived, live purified
Firmicutes bacterial spores, adminis-
tered orally for 3 consecutive days. In
its Phase III, double-blind, placebo-
controlled RCT, ECOSPOR 111, it was
superior to placebo for preventing rCDI:
88% vs 60%.

Key Study Findings

Treatment success, defined as absence
of CDI diarrhea at 8 weeks, occurred
more commonly in the RBX2660 group
vs placebo: 71.2% vs 62.4%. Sustained
clinical response was also high: rCDI at
6 months occurred in only 7.9% of
RBX2660 and 8.4% of placebo-treated
patients who achieved cure at 8 weeks
(Figure 1).

Caution

Although comparative RCTs are not
available, FMT administered by colon-
oscopy and oral capsules, including
SER-109, have reported treatment suc-
cess in the 90% range. It’s unclear
whether differences in study design or
use of an enema to administer
RBX2660 may have impacted treatment
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success rates with RBX2660. Further-
more, due to strict enrollment criteria
and exclusion of patients with IBD,
IBS, and other conditions, the patients
enrolled in PUNCH CD3 may not rep-
resent the real-world population of pa-
tients with rCDI.

There are several study design issues
that might have impacted results. Most
cases of rCDI used PCR to confirm
presence of C. difficile (73.0%) as op-
posed to requiring all study patients to
have a positive EIA for C. difficile tox-
in. Since colonization is common and
can persist for months after a CDI,
some patients testing positive by PCR
at the study onset may have been at low
risk for rCDI and diarrhea within 8
weeks. Alternatively, during 8-week
follow-up, some patients may have had
functional diarrhea and false positive
PCR for C. difficile and been miscate-
gorized as treatment failure. Further-
more, no washout of antibiotics from
the colon with an osmotic laxative or
bowel preparation was performed prior
to the enema administration of
RBX2660, so it’s possible that residual
antibiotics could have reduced coloni-
zation by the donor microbiota released
by enema-administration of RBX2660
and decreased its efficacy.

My Practice

RBX2660 will be commercially availa-
ble in the US shortly and will be the
most accessible treatment option for
patients with rCDI after they have com-
pleted standard-of-care antibiotic thera-

py and will reserve it for patients with
their third episode of C. difficile (i.e.,
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initial episode plus 2 recurrences). I’ll
follow the prescribing information for
administering the enema formulation of
RBX2660. It is not yet clear that office-
based administration of fecal enemas
will be required. T’ll treat most patients
after a 72-hour washout period and
administer magnesium citrate one day
before RBX2660 administration to
minimize residual antibiotics in the
colon which might reduce the efficacy
of RBX2660. I anticipate the biggest
challenge will be insurance coverage
and cost to patients, particularly when
up to 30% of patients may require
repeat dosing. Stool banks operating un-
der investigational new drug status will
continue to have a role, providing donor
stool for FMT in patients who cannot
access commercial formulations or who
fail to achieve cure after RBX2660. If
SER-109 or other FDA-approved live
biotherapeutic products become availa-
ble, I’'ll reassess my practice.

For Future Research

Given the high effectiveness of FMT
and the greater availability of safe donor
products, future studies should look at
utilizing FMT earlier in the disease cy-
cle, perhaps after a first or second epi-
sode, especially in patients who had a
severe CDI or who are at high risk of
further recurrence. Use of FMT in the
acute setting to treat severe/fulminant
CDI is another indication which needs
further study. Real-world effectiveness
in subpopulations who were excluded
from industry trials, such as children
and patients with IBD, will be important
to understand. Finally, as new pathogens
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emerge, it will be important to improve
and rapidly update donor screening pro-
tocols to optimize patient safety. Sur-
veillance studies for potential safety
concerns, including both infectious
agents and unforeseen consequences of
manipulating the gut microbiome, will
continue to be important.
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