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The excuse slide for Maja 

•  Facts 
–  I never answer in time 
–  It took 10.000 mails to get my abstract with 3 different 

deadlines….. 
–  Even the flight was complicated, needed to leave from 

Heathrow and come back to Paris 
–  Couldn’t see a guy in the airport with 2 meter wide paper 

with my name  
–  And all the things I forgot…. 

•  Consequences 
–  I owe at least a beer… 
–  If I’m invited again I bring chocolates! 





Treatment 

ü  Isolation 

ü  ICD specific precautions 



Antibiotics 

*« In the magic kingdom…. » 

* 



Initial non-severe disease 
ü  No difference between metronidazole 

(M) and vancomycin (V) in �
3 pooled trials1–3 

ü  In pooled analysis of data from two 
phase 3 randomised controlled trials 
(tolevamer), �
M was inferior to V4 (but �
global analysis) 

ü  Poor gut concentration of M 
compared to V5 

ü  Fidaxomicin appears to �
cause less disruption of the anaerobic 
colonisation microbiota than 
vancomycin5 
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•  Retrospective study 
•  62 ICD 
•  Severe ICD if: 

–  WBC > 15 000/mm3 
–  Creat > 1,5 x basis 
–  Hypotension 
–  Shock 
–  Ileus, megacolon 
–  Colitis on TDM or endoscopy 

Vancomycin : dosage ?�
�
 

ICAAC 2012 D-919 Garcia et al. 



Vancomycin : dosage?�
�
 

ICAAC 2012 D-919 Garcia et al. 

125 mg/6h 250-500 mg/6h 



Fidaxomicin 

ü New family: macrocyclic 
ü Low oral absorption 
ü Narrow spectrum 

ü  C. difficile 
ü  C. perfringens 
ü  CG+ anaerobes 
ü  Small activity on CG+ aerobes 

ü Mutation frequency < 2. 108 

ü Activity on spores  

Sullivan KM Ann Pharmacother 2010; 44: 352 



ü  Reappearance of toxin in fecal filtrates  
ü  28% of vancomycin-treated patient samples (29 of 94) 
ü  14% of fidaxomicin-treated patient samples (13 of 91; P = .03). 

ü  Recurrence 
ü  23% of vancomycin-treated patients (10 of 44) 
ü  11% of fidaxomicin-treated patients (5 of 44) 



ü  Fidaxomicin (200 mg/12 h) vs vanco (125 mg/6 h) 
ü  10 days 
ü  age> 16 yo 

ü Exclusion : 
ü WBC> 30 000/mm3 

ü   T > 40° C, septic shock, dehydration +++ 

ü Toxic megacolon 

ü Evaluation criteria: 
ü  Primary endpoint: clinical cure as of the second day after the end of 

the course of therapy 
ü  Secondary endpoint: recurrence of  C. difficile infection and global 

cure (i.e., cure with no recurrence).  
ü   629 patients included, 548 (87.1%) evaluated per-protocol 
 





ü  Of 535 patients enrolled, 270 were assigned fidaxomicin and 265 vancomycin.  
ü  After 26 patients were excluded, 509 were included in the modified intention-to-treat (mITT) 

population 





ü  Two phase 3 randomized, double-blind trials were conducted at 154 sites in the United States, 
Canada, and Europe 





ü   Retrospective case series  
ü  7  severe and severe complicated CDI who were treated with tigecycline 

ü  Clinical cure in 85.7% (n =  6/7) of cases.  
ü  4/5 were treated with tigecycline, vancomycin, and metronidazole and 

resulted in clinical cure in 80% cases.  

ü  Conclusion : Tigecycline appears to be a reasonable addition to the 
therapeutic regimen in the treatment of severe or complicated CDI, including 
cases that are refractory to standard therapy. 



ü  Retrospective unmatched case–control analysis.  

ü  Further study is needed before tigecycline can be recommended for use in 
severe C. difficile infection.  



Prevention Treatment 



ü  Randomized, double-blind, placebo-controlled pilot study.  
ü  Patients were randomized to receive rifaximin 400 mg three times daily or placebo for 20 

days given immediately after finishing standard anti-CDI antibiotics.  
ü  Patients were followed for 3 months and assessed for recurrent diarrhoea that included 

CDI recurrence 

ü  Self-reported diarrhoea occurred in 6 of 35 (17%) of patients given placebo and 2 of 33 
(6%) given rifaximin (p=0.15). 



ü  Fifty patients with CDI were randomized to receive 
vancomycin or nitazoxanide for 10 days 

ü  Results suggest that nitazoxanide may be as effective as 
vancomycin in treating CDI. 



ü  LFF571 is a semisynthetic 
thiopeptide with potency 
against C. difficile in vitro 

ü  Phase 2 exploratory study 
ü  Safety and efficacy of LFF571 

vs vancomycin in adults with  
ü  primary episodes 
ü  first recurrences of 

moderate C. difficile 
infection 





To date, no clinical trial 



ü  Berberine is an alkaloid extracted from 
various plants used in traditional 
chinese medicine 

ü  Berberine administration   promoted 
the restoration of intestinal microbiota 
by inhibiting the expansion of 
Enterobacteriaceae  

ü  The vancomycin combined berberine 
therapy prevented  
ü  weight loss,  
ü  Improved histopathology scores 
ü   decreased mortality rate. 



ü  Lipopeptide antibiotic 
structurally similar to 
daptomycin 

ü  Narrow spectrum of activity 

ü  Surotomycin exhibited potent in vitro activity against all the isolates tested, 
including those with elevated metronidazole and vancomycin MICs 



ü  SMT19969: novel non-absorbable 
antibiotic in Phase 2 clinical development  

ü  Narrow spectrum of activity and high 
selectivity for C. diffficile 

ü  Hamsters infected with C. difficile BI1 
(ribotype 027) or C. difficile 630 (ribotype 
012)  

ü  Treatment with vehicle, SMT, fidaxomicin 
or vancomycin for 5 days. 

ü  Monitored through to day 28 and survival 
recorded. 



Treatment 



ü  Two multinational trials were 
conducted to compare the 
efficacy of tolevamer, a 
nonantibiotic, toxin-binding 
polymer, with vancomycin and 
metronidazole 

ü  Tolevamer was inferior to 
antibiotic treatment of CDI, and 
metronidazole was inferior to 
vancomycin 



Treatment 



Primary challenge Relapse 



ü   The antibodies were administered together as a single infusion, each at a dose of 10 mg 
per kilogram of body weight, in patients with symptomatic C. difficile infection who 
were receiving either metronidazole or vancomycin. 



The combined administration of CDA1 and CDB1 human monoclonal antibodies in 
addition to antibiotics significantly reduced the recurrence of C. difficile infection. 





ü  Host protection against bacterial 
pathogens in the intestinal environment is 
largely mediated by antimicrobial and 
peptides (AMPs)  

ü  Enteric -defensins 5 and 6 (HD5 and 
HD6) are released by Paneth cells in the 
small intestine and patrol the intestinal 
mucosa 

ü  HD5 could be exploited in the therapy of 
CDI and relapsing C. difficile-associated 
disease 



Treatment 

What else? 



ü  DAV132 selectively adsorb drug compounds in the proximal colon, without 
interfering with drug absorption in the proximal small intestine,  

ü  Proof of concept that DAV132 actually functions in humans 



Probiotics 

ü  The results of systematic review on adults’ diarrhea, amoebiasis, Clostridium 
difficile-associated diarrhea, diarrhea in HIV positive patients, radiation-induced 
diarrhea, and chemotherapy-induced diarrhea did not support efficacy of 
probiotics in acute diarrhea. 

ü  NO efficacy 
ü  For treatment 
ü  On reccurences 

      Pillai A Revue Cochrane 2008 



ü  S boulardii seems to be well tolerated and may be effective for 
secondary prevention in some specific patient populations with 
particular concurrent antibiotic treatment.  

ü  Its role in primary prevention is poorly defined and more research is 
required before changes in practice are recommended 



ü  Sanofi Pasteur has developed a novel bivalent candidate vaccine, a formalin-inactivated, highly purified 
preparation of toxoids A and B 



ü  C57BL/6 mice (n 10/group) were 
immunized and rested for 8 weeks 
before being challenged 
intraperitoneally with a lethal 
dose of C. difficile toxin 

ü  Animals immunized with 
pARBD-NQ (B) or pBRBD-
NQ (C) were challenged with 300 
ng of TcdA or 150 ng of both 
TcdA and TcdB 



ü   PTLPs are particles that may 
have a bacteriophage origin 

ü  PTLPs lack a viral genome but 
remain capable of killing target 
bacteria while preventing 
inadvertent toxin release, 
presumably through mechanical 
disruption of the cell wall/
membrane 

ü   PTLPs demonstrated complete 
bactericidal activity in 21 of 25 ribotype 
027 isolates with partial activity in 2 of 
the 25.  

ü  Complete bactericidal activity was not 
demonstrated against any other 
ribotype or non-difficile bacteria, 
suggesting a species and ribotype 
specificity. 

ü   PTLPs may represent an organism-
specific, microbiome-sparing therapy 
for CDI. 

 Surgery 2015;157:96-103 



ü  Phase 2, randomized, double-blind, placebo-controlled, dose-ranging study  
ü  173 CDI patients (first episode or first recurrence) and had successfully 

completed treatment with metronidazole, oral vancomycin, or both  
ü  Oral liquid formulation of NTCD-M3, 104 spores/d for 7 days, 107 spores/d for 

7 days , or 107 spores/d for 14 days , or placebo for 14 days  
ü  NTCD-M3 was well tolerated and appeared to be safe.  
ü  Recurrence occurred in 13 (30%) of 43 placebo patients, the lowest recurrence 

was in 2 (5%) of 43 patients receiving 107 spores/d for 7 days 
ü  Nontoxigenic C difficile strain M3 colonized the gastrointestinal tract and 

significantly reduced CDI recurrence. 
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Old………..............…..New 

Conclusion 

ü  New molecules 
ü  1st line or recurrence? 
ü  Ecology? 
ü  Severity? 
ü  Risk factors? 
ü  Subpopulations? 
ü  Cost…….? 

ü  New approaches  
ü  Monoclonal Ab 
ü  Vaccine 
ü  Bench to bedside hypothesis? 


