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 	
  Clostridium	
  difficile	
  infecGon	
  (CDI)	
  is	
  the	
  #1	
  cause	
  of	
  hospital-­‐acquired	
  diarrhea1,	
  
which	
  in	
  severe	
  cases	
  can	
  result	
  in	
  death2	
  

 	
  AnGmicrobial	
  use	
  is	
  the	
  most	
  important	
  risk	
  factor	
  for	
  CDI3,	
  causing	
  an	
  
imbalance	
  in	
  the	
  gut	
  microbiota,	
  	
  and	
  allowing	
  pathogenic	
  C.	
  difficile	
  to	
  overgrow	
  

 	
  The	
  most	
  prevalent	
  PCR	
  ribotype	
  in	
  the	
  US	
  and	
  Canada	
  is	
  027	
  (NAP1),	
  with	
  078	
  
being	
  idenGfied	
  in	
  increasing	
  numbers	
  in	
  hospitals,	
  in	
  the	
  community,	
  and	
  in	
  food4	
  

 	
  Standard	
  anGbioGc	
  therapies	
  are	
  not	
  always	
  effecGve,	
  ocen	
  leading	
  to	
  recurrent	
  
CDI5	
  

 	
  IntesGnal	
  microbiota	
  transplantaGon	
  is	
  an	
  alternaGve	
  therapy	
  that	
  repopulates	
  
the	
  gut	
  with	
  indigenous	
  species	
  from	
  healthy	
  donor	
  stool:	
  it	
  has	
  been	
  shown	
  to	
  be	
  
92%	
  effecGve5	
  

 	
  IntesGnal	
  microbiota	
  transplantaGon	
  can	
  be	
  problemaGc	
  
 	
  for	
  paGent	
  acceptance	
  	
  
 	
  in	
  composiGon:	
  preparaGons	
  are	
  undefined	
  and	
  despite	
  screening	
  
protocols	
  may	
  sGll	
  harbour	
  pathogenic	
  microorganisms	
  

INTRODUCTION	
  

A	
  SUITABLE	
  ALTERNATIVE	
  TO	
  THESE	
  TREATMENTS	
  IS	
  A	
  NECESSITY.	
  

RECURRENT	
  CDI	
  

C.	
  difficile	
  infecGon	
   MTZ	
  or	
  VAN	
  
Treatment	
  

65%	
  infecGon	
  
cleared	
  

≤	
  35%	
  improvement	
  
followed	
  by	
  recurrence	
  of	
  

symptoms	
  

35%	
  infecGon	
  
cleared	
  

≤	
  65%	
  chronic	
  
recurrence	
  pakern	
  =	
  
‘Recurrent	
  CDAD’	
  

MTZ	
  or	
  VAN	
  
Taper	
  =	
  	
  

31%	
  recurrence	
  

MTZ	
  or	
  VAN	
  
Pulse	
  =	
  	
  

14%	
  recurrence*	
  

*Adapted	
  from	
  Gough,	
  E.	
  et	
  al.	
  2011	
  	
  

MTZ:	
  metronidazole	
  
VAN:	
  vancomycin	
  	
  

A	
  DEFINED	
  ECOSYSTEM	
  THERAPEUTIC	
  CAN	
  BE	
  USED	
  TO	
  EFFECTIVELY	
  CURE	
  RECURRENT	
  CDI	
  AND	
  PERSIST	
  IN	
  THE	
  HUMAN	
  GUT	
  

HYPOTHESIS	
  

 	
  Stool	
  sample	
  from	
  a	
  healthy	
  41	
  year-­‐old	
  female	
  with	
  
average	
  BMI	
  was	
  cultured.	
  	
  Donor	
  had	
  very	
  likle	
  anGbioGc	
  
use	
  (1	
  course	
  in	
  10	
  years)	
  

 	
  Sample	
  was	
  cultured	
  on	
  various	
  media	
  types	
  and	
  incubated	
  
in	
  both	
  aerobic	
  and	
  strict	
  anaerobic	
  condiGons.	
  	
  ResulGng	
  
growth	
  was	
  streaked	
  to	
  purify	
  colonies	
  

 	
  Strains	
  were	
  idenGfied	
  by	
  16S	
  gene	
  sequencing	
  and	
  
characterized	
  based	
  on	
  anGbioGc	
  suscepGbility	
  profiles.	
  	
  Only	
  
Imipenem	
  and	
  Vancomycin	
  sensiGve	
  strains	
  were	
  included	
  in	
  
the	
  formulaGon	
  

 	
  The	
  final	
  formulaGon	
  	
  was	
  used	
  to	
  inoculate	
  an	
  in	
  vitro	
  
chemostat	
  model	
  of	
  the	
  distal	
  human	
  gut	
  to	
  test	
  for	
  stability	
  
of	
  the	
  community	
  

ISOLATING	
  
STRAINS	
  

 	
  A	
  closely	
  matched	
  profile	
  from	
  MetaREP	
  was	
  used	
  
(metagenomic	
  database	
  collecGon	
  of	
  stool	
  sample	
  datasets	
  
from	
  healthy	
  donors)	
  

 	
  Profile	
  was	
  used	
  as	
  a	
  guide	
  for	
  relaGve	
  abundance	
  for	
  each	
  
species	
  

 	
  Measured	
  using	
  microbiological	
  loops	
  to	
  esGmate	
  biomass	
  
raGos	
  

SELECTING	
  
STRAINS	
  

MAKING	
  A	
  DEFINED	
  ECOSYSTEM	
  THERAPEUTIC	
  	
  
“REPOOPULATE”	
  

Acidaminococcus	
  intes?nalis	
  

Bacteroides	
  ovatus	
  
Bifidobacterium	
  adolescen?s	
  (x2)	
  
Bifidobacterium	
  longum	
  (x2)	
  

Collinsella	
  aerofaciens	
  
Dorea	
  longicatena	
  (x2)	
  
Escherichia	
  coli	
  

Eubacterium	
  eligens	
  
Eubacterium	
  limosum	
  
Eubacterium	
  rectale	
  (x4)	
  
Eubacterium	
  ventriosum	
  

REPOOPULATE*	
  

“Taken	
  together,	
  the	
  stability,	
  prevalence	
  and	
  potenGal	
  funcGonality	
  
[of	
  the	
  Lachnospiraceae	
  family]	
  support	
  the	
  fact	
  that	
  the	
  idenGfied	
  
core	
  phylogroups	
  are	
  pivotal	
  in	
  maintaining	
  gut	
  homeostasis	
  and	
  
health.”6	
  
*In	
  some	
  cases	
  16S	
  rRNA	
  gene	
  sequencing	
  could	
  not	
  resolve	
  idenGty	
  beyond	
  genus	
  and	
  that	
  
closest	
  match	
  does	
  not	
  infer	
  definiGve	
  speciaGon	
  

Faecalibacterium	
  prausnitzii	
  

Lactobacillus	
  casei	
  
Lactobacillus	
  paracasei	
  
Parabacteroides	
  distasonis	
  

Raoultella	
  sp.	
  
Roseburia	
  faecalis	
  
Roseburia	
  intes?nalis	
  

Ruminococcus	
  torques	
  (x2)	
  
Streptococcus	
  mi?s	
  
Likely	
  novel	
  species	
  (x5)	
  
Likely	
  novel	
  genus	
  &	
  species	
  (x1)	
  

ASSEMBLY	
  

 	
  2	
  paGents	
  suffering	
  from	
  
recurrent	
  CDI	
  (078)	
  were	
  
treated	
  

 	
  AnGbioGc	
  therapy	
  withheld	
  2	
  
days	
  prior	
  to	
  procedure	
  

 	
  Colon-­‐cleansing	
  prep	
  

 	
  RePOOPulate	
  administered	
  by	
  
colonoscopy	
  

 	
  50mL	
  deposited	
  in	
  region	
  of	
  
the	
  cecum/proximal	
  ascending	
  
colon	
  

 	
  50	
  mL	
  drizzled	
  through	
  
transverse	
  colon	
  as	
  colonoscope	
  
was	
  removed	
  

 	
  Stool	
  samples	
  taken	
  to	
  
monitor	
  bacterial	
  community	
  
profiles	
  over	
  Gme	
  

PATIENT	
  TIMELINES	
  &	
  OUTCOMES	
  

AMX:	
  amoxicillin,	
  CFZ:	
  cefazolin,	
  CIP:	
  ciprofloxacin,	
  CLI:	
  clindamycin,	
  CRO:	
  cecriaxone,	
  LEX:	
  cephalexin,	
  
	
  MTZ:	
  metronidazole,	
  NIT:	
  nitrofuratoin,	
  SXT:	
  trimethoprim-­‐sulfamethoxazole,	
  VAN:	
  vancomycin	
  

STOOL	
  COMPOSITION	
  CHANGES	
  OVER	
  TIME	
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RP: RePOOPulate; D: Day; W: Week; M: Month; PT: Pre-Treatment 

THE	
  COMPOSITION	
  OF	
  REPOOPULATE	
  PERSISTED	
  IN	
  BOTH	
  
PATIENTS	
  OVER	
  TIME	
  AND	
  SEEMED	
  TO	
  PROTECT	
  AGAINST	
  

FURTHER	
  CDI	
  RELAPSE.	
  BOTH	
  PATIENTS	
  REMAIN	
  SYMPTOM	
  	
  
FREE	
  AT	
  32-­‐	
  AND	
  26-­‐WEEKS	
  POST-­‐REPOOPULATE.	
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