
Module 15: Emerging Therapies & Precision Microbiome Medicine
Live biotherapeutics, engineered microbes, and what's next.
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KEY TAKEAWAYS
• The microbiome therapeutics field is transitioning from artisanal FMT to regulated, standardized products.
• Next-gen probiotics (Akkermansia) are in Phase II trials — promising but not yet validated.
• Engineered bacteria that deliver drugs, sense biomarkers, or target tumors are in early clinical development.
• Phage therapy can kill specific pathogens without broad microbiome disruption — the precision antimicrobial.

EVIDENCE-GRADED CLAIMS
Akkermansia muciniphila supplementation improves
metabolic parameters

C — Promising, preliminary Phase I/II shows safety and modest improvements in insulin
sensitivity; larger trials needed.

Phage therapy can eliminate drug-resistant infections C — Promising, preliminary Compassionate-use case series are promising; RCTs are
scarce.

Engineered bacteria can deliver drugs in the GI tract D — Plausible, unproven Proof-of-concept in Phase I/II; efficacy and safety not yet
established.

Microbiome profiling enables precision medicine today E — Popular, weak support Conceptually appealing; clinically premature. No validated
implementation exists.

CLINICAL CASE
The future of microbiome medicine
A gastroenterology fellow preparing a journal club asks you to evaluate a new paper claiming a 12-strain defined consortium was non-inferior to FMT for rCDI
prevention, with 'zero serious adverse events.' The study was industry-funded (n=78).
How would you critically appraise this study — considering sample size, industry funding, non-inferiority design, safety reporting standards, and what it means for the transition from
artisanal FMT to standardized products?

SUMMARIES
For Patients For Clinicians

Scientists are developing a new generation of microbiome medicines. These include
standardized bacterial cocktails instead of whole-stool transplants, genetically
engineered bacteria that can deliver drugs right where they're needed, and viruses
(phages) that kill only specific harmful bacteria without harming the rest. These are
mostly still in clinical trials, but some have already been approved.

Live biotherapeutic products (LBPs) are regulated as biologics (FDA BLA pathway). Approved:
Rebyota, Vowst for CDI. Pipeline: Akkermansia muciniphila (metabolic syndrome Phase II),
VE303 (defined 8-strain consortium for CDI prevention), engineered E. coli Nissle (PKU, tumor
microenvironment modulation). Phage therapy — bacteriophage cocktails targeting specific
pathogens — has compassionate-use data in MDR infections and is in Phase I/II for UTIs and
prosthetic joint infections. Key challenge: manufacturing consistency, long-term safety, and the
regulatory complexity of live organisms as drugs.
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