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Described below are observations which seem to account, in large part at
least, for the normal resistance of the mouse’s intestinal tract to infection with
Salmonella enteritidis introduced by mouth, the natural route of infection.
Thus inoculated, about 10® microorganisms are required to infect S0 per cent
of young adult CF-1 mice (1). Their resistance, however, can be sharply re-
duced by the oral administration of a single, large dose of streptomycin, for
during the following 24 hours, <10 microorganisms of the same strain suffice
to initiate infection (2, 3). Of the changes in the mouse’s enteric microflora
resulting from streptomycin treatment, the most consequential was thought

to be the elimination of certain obligate anaerobes belonging to the genus
Bacteroides (4, 5).

Journal of Experimental Medicine (1964) 120:805-16.
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Vancomycin-resistant enterococcus (VRE)

Gram positive bacterium
Increasing prevalence
(<1% to 28.5%)

One of the most common

causes of nosocomial
bloodstream infections

High risk for patients
receiving broad spectrum
antibiotics

o ASM Microbe
4 Library
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Allogeneic Hematopoietic Stem Cell Transplantation
(allo-HSCT)

Pre-transplant conditioning:
Total body irradiation
Cytotoxic chemotherapy
Prophylactic antibiotic administration

Mucositis — loss of epithelial integrity

Neutropenia

Monocytopenia

High risk of infection — frequent broad-spectrum
antibiotic administration

Graft versus host disease



VRE Domination of the Gl tract occurs in some patie  nts

following allogeneic hematopoietic stem cell

transplantation and is associated with VRE bacterem 1a.
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Taxonomy

Other Taxonomy
Porphyromonadaceae
Enterobacteriaceae
Unclassified Firmicutes
Unclassified Clostridiales
Veillonellaceae
Eubacteriaceae
Clostridiales Incertea Sedis XIV
Lachnospiraceae
Peptostreptococcaceae
Ruminococcaceae
Staphylococcaceae
Streptococcaceae
Lactobacillaceae
Enterococcus
Erysipelotrichaceae

Ubeda et al. (2010) Journal of Clinical Investigati on 120:4332.



Antibiotic treatment enables VRE Domination of the
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B Other Taxonomy

B Unclassified Bacteria
Enterococcaceae (not VRE)

B VRE

I Enterobacteriaceae
Unclassified Bacteroidetes
Unclassified Firmicutes
Unclassified Clostridiales

B Clostridiales Incertae Sedis XIV

B Clostridiaceae
Lachnospiraceae

B Peptostreptococcaceae
Ruminococcaceae
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B Streptococcaceae
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B Erysipelotrichaceae

Ubeda et al. (2013) Infection and Immunity



Clostridium difficile (C. dif)

Gram positive bacillus

Increasing prevalence in
hospitalized patients

One of the most common
causes of diarrhea in
hospitalized patients

High risk for patients
receiving broad spectrum
antibiotics or chemotherapy

Vegetative form

sporulation
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Correlating microbiota components & CDI resistance
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Buffie et al. (2015) Nature 517:205



Shared microbial taxa associated with C. difficile inhibition in

murine and human lower Gl tracts,

as determined by inference.
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Protection against
commensal bacterial species:

C. difficile mediated by four

B. intestihominis, Blautia
hansenii, Pseudoflavonifractor capillosus and C. scindens
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Secondary bile salt-mediated inhibition of
Clostridium difficile growth

Normal microflora
(or treatment with FMT)

Antibiotic-perturbed
intestinal microflora
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Taur & Pamer (2014) Nature Medicine



Loss of microbiota

diversity following
allo-HSCT is variable

High Diversity

Patient #42
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Allo-HSCT patients can be divided into low,
iIntermediate and high microbiota diversity groups.

High diversity
(Inverse Simpson >4)

Medium diversity
(Inverse Simpson 2-4)

|
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Transplant-related mortality is markedly reduced in
patients with a diverse microbiota following engraft ment

Log-rank
og-ran Low Diversity

P =0.003 (Inverse Simpson <2)

Medium diversity
(Inverse Simpson 2-4)

f High diversity
H . | ___(Inverse Simpson >4)

I 1 I
0 1 2
Time, post-engraftment (years)

Probability of Transplant Related Death

0D ==

Number at Risk

High diversity 26 21 17 4
Medium diversity 20 12 10 3
Low Diversity 34 17 7 2

Taur et al. (2014) Blood 124:1174-82.



MSKCC
Auto-FMT
Clinical
Trial

Opened: January 2015
Pl. Ying Taur, MD, MPH
Site: Memorial Hospital

Enrollment prior to allo-HSCT
hospitalization

v

Collect and store donor feces.
Analyze by 165 rRNA gene
sequencing

y

At engraftment: test for
presence of Bacteroidetes
bacteria by specific 16S PCR

.

Eligibility: subjects with loss of
Bacteroidetes: present (21%) in
stored feces but not present on

engraftment

Exclusion of subjects without pre-
transplant Bacteroidetes or with

detectable Bacteroidetes upon
engraftment, or failure to engraft

'

Randomization to therapeutic
arms (stratified by stem cell
source)

/\‘

Fecal microbiota
transplantation with pre-
transplant feces

No FMT, routine
management

Assessed for C.difficile infection until 1 year post-transplant.
Weekly fecal specimen collection while in-hospital, with monthly

collection as out-patient.




Microbiota-mediated defense against antibiotic-
resistant bacterial infections.

Microbial populations in the gut stimulate antimicr obial mechanisms that
reduce the ability of pathogens to colonize the gut

Complex microbial networks in the gut provide colon ization resistance; the
indirect and direct mechanisms remain incompletely defined.
Bacterial populations that confer resistance can be defined by metagenomic

analyses and include obligate anaerobic bacteria.

Microbiota-mediated modification of bile acids cont ributes to host resistance
to intestinal pathogens.

Microbiota diversity predicts survival following al logeneic hematopoietic stem
cell transplantation.

Reconstitution of mucosal bacterial populations fol lowing antibiotic therapy
using FMT or specific commensal microbes provides a n alternative approach
to treat and prevent infections in an era of decrea  sing antibiotic susceptibility.
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