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Why is this Topic Important?
• Ongoing concern about recurrent CDI (rCDI) following
antibiotic treatment
• Multiple different approaches to prevention of recurrence
most of which are added to antibiotic Rx, a paradigm shift
that requires not one but two treatments
• Two recent publications*, a systematic review and a
network meta-analysis have been published on recurrent
CDI prevention
• One adjunctive approach (bezlotoxumab) has FDA
approval and several others may soon be approved
*Madoff et al Anaerobe 2020;61:102098,

*Paschos et al Anaerobe 2021;71:102441
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Two Types of CDI Prevention
• Primary Prevention
– Prevention of CDI in patients at risk who have not had a
previous episode of CDI

• Secondary Prevention
– Prevention of recurrent CDI, either first recurrence or multiple
recurrences

What are the Approaches to rCDI Prevention?
• Single Treatment Agents
– Antibiotics: Primary treatment antibiotics with lower recurrence rates

• Adjunctive or Add-On Treatments
– Follow-on Antibiotics: to reduce recurrence e.g. rifaximin “chaser”
– Fecal Microbiota Transplants (FMT): Fecal products derived from
human stool donors
– Biotherapeutics: Manufactured live organisms
– Monoclonal antibodies: Bezlotoxumab currently FDA approved
– Probiotics and Prebiotics: Available OTC but of questionable benefit
for prevention of rCDI with possible exception of oligofructose, a
prebiotic
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What Issues Need to be Addressed for
Adjunctive or Add-On Treatment?
•
•
•
•
•
•
•

Efficacy in prevention of recurrent CDI
Safety of adjunctive treatment
Prescribing two agents for treatment of CDI (new paradigm)
Timing (first CDI episode vs recurrent CDI episodes)
Cost of prevention treatment
Insurance and third-party coverage
Access in hospitals and pharmacies
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Most Promising Adjunctive Approaches Based on
Systematic Review of Randomized Controlled Trials
•
•
•
•
•

Monoclonal Antibodies: Bezlotoxumab
FMT
Oligofructose
Non-toxigenic C. difficile strain M3 (NTCD-M3)
Saccharomyces boulardii

Madoff et al Anaerobe 2020;61:102098
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Madoff et al Anaerobe 2020;61:102098

CDI Recurrence

Intervention Control
n/N
n/N

Madoff et al Anaerobe 2020;61:102098

RR (95% CI)

Network Meta-analysis
Network plot of compared
interventions for incidence of CDI
recurrence.
• Each node corresponds to an
intervention, and the node size is
proportional to the number of
participants assigned to that drug.
• Each line represents a direct
comparison between
interventions, and the width of
the line is proportional to the
number of patients providing data
for the comparison.
• The number of trials is shown next
to each line.

Paschos et al Anaerobe
2021;71:102441

Efficacy Ranking of Adjunctive
Treatments by Network Meta-Analysis
•
•
•
•
•
•
•
•
•

oligofructose (95.7%)*
NTCD-M3 (82.5%)
bezlotoxumab/actoxumab (63.2%)
rifaximin (59.4%)
RBX2660 (59.1%)
bezlotoxumab (50.7%)
Probiotics (34.6%)
SER-109 (34.2%)
actoxumab (14.5%)

*What does the % mean? In Network Meta-analysis the % refers to the surface under the cumulative
ranking curve or SUCRA. In the case of Efficacy the SUCRA value represents the probability that a
treatment is among the best options for efficacy.
Paschos et al Anaerobe 2021;71:102441
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Oligofructose
• Oligofructose is a fructo-oligosaccharide food
additive used commercially in many products
such as yogurts and margarine.
• Taken orally, oligofructose enters the large bowel
intact where it is metabolized by bifidobacteria.
• Larger (>12 g/d) doses of oligofructose cause bloating,
abdominal pain, were laxative and were not welltolerated in elderly patients.
• In a randomized double-blind trial oligofructose
compared to sucrose reduced diarrhea from 34% to 8%
but there was no difference in C difficile culture
positivity at 30 and 60 days between the 2 groups to
Kaplan-Meier survival estimates (recurrence of diarrhea)
explain this difference. Lewis S et al Clin Gastroenterol
for those receiving oligofructose or placebo supplements.
Hepatol 2005;3:442–448
• Oligofructose was also tested as a primary preventive of antibiotic-associated diarrhea and CDI in hospitalized patients
taking antibiotics in a randomized double-blind trial. Of 435 evaluable patients entered in the trial 116 (27%)
developed diarrhea and 49 (11%) developed CDI. Conclusion: Oligofructose does not protect elderly patients receiving
broad-spectrum antibiotics from antibiotic-associated diarrhoea whether caused by C. difficile or not.
Lewis S et al Aliment Pharmacol Ther 2005; 21: 469–477
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Safety Ranking of Adjunctive Treatments
by Network Meta-Analysis
1. NTCD-M3 (88.6%)*
2. bezlotoxumab/actoxumab (68.7%)
3. bezlotoxumab (59.5%)
4. rifaximin (54.7%)
5. RBX2660 (38.3%)
6. SER-109 (37.1%)
7. actoxumab (35.6%)
8. probiotics (0.8%)
*What does the % mean? In Network Meta-analysis the % refers to the surface under the cumulative
ranking curve or SUCRA. In the case of Safety the SUCRA value represents the probability that a
treatment is among the best options for safety.
Paschos et al Anaerobe 2021;71:102441
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Additional Issues to be Addressed with Adjunctive
Treatment to Prevent Recurrence
• Prescribing two agents for treatment of CDI (new
paradigm)
• Timing (first CDI episode vs recurrent CDI episodes)
• Cost of prevention treatment
• Insurance and third-party coverage
• Access in hospitals and pharmacies
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Prescribing two agents for treatment of
CDI (new paradigm)
• How will prescribers address having to write two Rx for
treatment of CDI?
• How will patients feel about taking two different
medications for CDI?
• Can the antibiotic Rx and the rCDI Rx be put together
in a combined product?
– Requires possible collaboration between different
manufacturers and FDA approval of a combination product
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Timing and Cost of Adjunctive Rx
• There is a huge advantage for patients if rCDI can be
prevented with the treatment of first episode CDI
• There will be interest (on the part of payers) in
reserving adjunctive Rx until the patient has had at
least a first recurrence of CDI
• Cost and efficacy/safety data will have to be compelling
to support extensive adoption of adjunctive Rx for first
episode CDI
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Conclusions
• Multiple modalities of adjunctive Rx to prevent rCDI
are under development and one is available
• Safety and Efficacy of new adjunctive treatments will
be essential for adoption
• Clinicians and patients will have to adjust to a new Rx
paradigm
• Cost factors coupled with safety/efficacy will ultimately
dictate adoption of adjunctive Rx
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