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CDI key control measures
� An early warning system to identify changes in local 

epidemiology: this needs accurate diagnosis

� Increased emphasis on investigation of cases (RCAs) 

and especially clusters (ribotyping, MLVA)

� Reduce risk of transmission by rapid isolation or 

cohorting of suspected casescohorting of suspected cases

� Introduction of CDI treatment pathways

� Environmental cleaning using chlorine containing 

disinfectants

� Hand (and skin) hygiene with soap & water

� Optimised/reduce overall antibiotic use, including 

restricting high risk agents in high risk patients



Current CDI treatment issues

� Inadequate choice of therapeutics

� Poor sustained response/cure

� Efficacy vs virulent strains

� Poor predictive tools for severity / treatment response� Poor predictive tools for severity / treatment response

� Unproven options in life-threatening CDI

� Increasing dependence on vancomycin

� Reduced susceptibility to metronidazole

� Poor evidence base for use of probiotics

� New treatment options needed



� Reduced recurrence

� Improved sustained cure rate

� Time to resolution of symptoms

Unmet CDI treatment needs

� Time to resolution of symptoms

� Severe CDI

� Prediction tools to optimise treatment options

� Reduced mortality



How is CDI currently managed?

�Until now treatments have included metronidazole 
and vancomycin but these are sub-optimal

� Failure in ~10-20% of cases1

� According to severity of infection

Recurrence occurs in ~20% of cases� Recurrence occurs in ~20% of cases

& ~45% subsequently recur again1

� Death

17% 30-day mortality (~7% attributable)2

24-48% mortality rate from severe CDI3

1. Kelly and LaMont. N Engl J Med 2008;359:1932–40

2. Planche TD et al. 52nd ICAAC, 2012. Abstract D-160.

3.    Health Protection Agency. Mandatory Surveillance of Healthcare Associated Infections



Severe CDI

� The 3 most frequently recognised risk factors for severe 
CDI are age, peak leukocytosis and creatinine

� However, such observations are retrospective

� Age is too non-specific for use as a severity predictorAge is too non-specific for use as a severity predictor

� No single parameter is highly predictive of severe CDI, 
with possible exception of very high WCCs

� Definitions of severe CDI based on number of diarrhoeal 
stools have clear drawbacks

� A prospectively validated severity score is needed

Pépin et al., 2004; Loo et al., 2005; Pépin et al., 2007



Definitions of severe CDI
Zar FA et al. Clin Infect Dis. 

2007;45:302

� PMC, treatment in ICU, or 2 

of the following: 

� Age >60, T>38.3°C, albumin 

<2.5/dL, WBC >15 x109/L

Cohen SH et al. ICHE. 

2010;31:431
� WBC >15 x109/L or 

� Creatinine >1.5x baseline

<2.5/dL, WBC >15 x109/L

Louie T et al ICAAC; 2007; Abst

3826

� ≥10 bowel movements/day 

or

� WBC >20 x109/L or 

� Severe abdominal pain 

DoH/HPA (England), 2009

� WBC >15 x109/L or 

� Acutely rising creatinine (eg, 

>1.5x baseline) or

� T>38.3°C or

� Evidence of severe colitis 

(abdominal signs, radiology)
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Zar et al. A comparison of
vancomycin and metronidazole for the 
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� Nassir WN, Sethi AK, Nerandzic MM, Bobulsky GS, Jump RL, 
donskey CJ. Comparison of clinical and microbiological 
response to treatment of Clostridium difficile-associated 
disease with metronidazole and vancomycin. Clin Infect Dis
2008;47:56-62.

� Kuijper EJ, Wilcox MH. Decreased effectiveness of 
metronidazole for the treatment of Clostridium difficile
� Kuijper EJ, Wilcox MH. Decreased effectiveness of 
metronidazole for the treatment of Clostridium difficile
infection? Clin Infect Dis 2008;47:63-5).



Concentration of Clostridium difficile in stool of 10 patients whose 

therapy was changed from metronidazole to vancomycin

Al-Nassir W N et al. Clin Infect Dis. 2008;47:56-62



Activity of metronidazole against C. difficile ribotype 027 

in gut infection model Baines, Freeman, Wilcox. J Antimicrob Chemother 2007. 
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Wilcox & Minton. Lancet 2001; 357.



Determinants of recurrence risk

� Flora inhibition (antibiotics)

� Spore persistence

� Antibody deficit

� Previous recurrence� Previous recurrence

� Strain type

� Host biomarkers e.g. albumin

� Age

� Co-morbidities
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Effect of CA on outcome after treatment of CDI 

with fidaxomicin or vancomycin

Mullane KM, et al. Clin Infect Dis 2011;53:440-7.  

Wilcox MH. Lancet Infect Dis 2012.



Fidaxomicin vs Vancomycin Phase 3 CDI Studies
Per Protocol

(microbiologica
lly evaluable)

OPT-80  
(200mg bid)    

Vancocin® capsules
(125mg qid)

p-value
95% 

Confidence 
Interval

Clinical Cure 
92.1% (244/265 pts) 89.8% (254/283 pts) 

NA (-2.6, )*

Recurrence
13.3% (28/211) 24.0% (53/221) 0.004

(-17.9, -3.3)

Global Cure
77.7% (206/265) 67.1% (190/283) 0.006

(3.1, 17.9)

Per Protocol
(microbiologica
lly evaluable)

OP  
(200mg bid)    

Vancocin® capsules
(125mg qid)

p-value
95% 

Confidence 
Interval

Clinical Cure 
92.1% (244/265 pts) 

91.7%
89.8% (254/283 pts) 

90.6%
NA (-2.6, )*

Recurrence
13.3% (28/211) 

12.8%
24.0% (53/221) 

25.3%
0.004
0.002

(-17.9, -3.3)

Global Cure
77.7% (206/265) 

79.6%
67.1% (190/283) 

65.5%
0.006
0.001

(3.1, 17.9)

http://www.optimerpharma.com/news.asp?news_story=69&page_num=11.10.2008 SAN DIEGO, CA
http://www.optimerpharma.com/pipeline.asp?pipeline=1

* one-sided 97.5% CI
NA= Not Applicable (trial met non-inferiority endpoint)

Modified Intent-
to-Treat 
(mITT)

OPT-80  
(200mg bid)    

Vancocin® capsules 
(125mg qid)

p-value
95% 

Confidence 
Interval

Clinical Cure
88.2% (253/287 

patients)
85.8% (265/309 

patients)
NA (-3.1, )*

Recurrence 15.4% (39/253) 25.3% (67/265) 0.005 (-16.6, -2.9)

Global Cure 74.6% (214/287) 64.1% (198/309) 0.006 (3.1, 17.7)

79.6% 65.5% 0.001
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Global Cure 74.6% (214/287) 64.1% (198/309) 0.006 (3.1, 17.7)



Fidaxomicin (OPT-80, PAR-101, Difimicin)

� Reduced recurrence by ~50%

� Less effective against CD 027

� Some resistance emergence in VRE (not in CD)� Some resistance emergence in VRE (not in CD)

� No fidaxomicin resistance in CD, but one isolate 

(cure patient) MIC = 16 mg/L

� Concomitant antibiotics
COST



Weak evidence base for probioticsWeak evidence base for probiotics



biotherapybiotherapybiotherapybiotherapy



Randomized controlled trials of non-antibiotic treatment of initial CDI

From:  Bauer MP, et al (ESCMID) Clin Microbiol Infect 2009;15:1067–79



Randomised controlled studies of recurrent CDI treatment 

From:  Bauer MP, et al (ESCMID) Clin Microbiol Infect 2009;15:1067–79



Faecal transplantation

- the ultimate probiotic?

• Eiseman et al 1958, pts with severe AAD

• 160 cases (largest n=18), 15 failures i.e. 90% success

• Aas et al. Clin Infect Dis 2003;36:580-5.

• Randomised, sham-procedure-controlled clinical 

trial in the Netherlands

• Cost ???





Investigational therapeutic approaches for CDI

• {Ramoplanin}

• Anti-toxin monoclonal antibodies (Merck)

• Lipopeptide CB-183,315 (Cubist)

• LFF571 (Novartis)• LFF571 (Novartis)

• Vaccine – primary/secondary prevention (San-Pasteur)

• Cadazolid (Actelion)

• Non-Toxigenic CD strain (Viropharma)

• Novacta (lantibiotic), Summit, Oritavancin

• ‘Tailored bacteritherapy’
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� CDI recurrence significantly less frequent in Mab pts

�mean day of receipt of Mab = day 3, 90% by day 5

7% vs. 25%, 95% CI, 7 to 29, (P<0.001)

� 73% overall reduction in recurrence

Anti-toxin antibodies

� 14% vs 25% in-patients, p=0.21

� 0% vs 26% in out-patients, p<0.001

� Recurrence rates in NAP1/027 cases

8% vs 32% (P=0.06)

� Recurrence in cases with >1 previous episode of CDI 

7% vs 38% (P=0.006)

Louie T, et al. NEJM 2010.



Other therapeutic approaches for CDI

� Immunoglobulin therapy

� Nitazoxanide

� Rifaximin

� Tigecycline



Herpers BL, et al. Clin Infect Dis 2009;48:1732-5.



Health Protection Agency http://www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1232006607827

Cohen S et al. ICHE 2010;31:on line.

Bauer MP, et al (ESCMID) Clin Microbiol Infect 2009;15:1067-79.









Oral fidaxomicin
200 mg bd for 10-14 days





Summary CDI treatment issues 

� Need to identify patients

� with severe infection

� at risk of recurrence

� Detrimental effect of concomitant antibiotics� Detrimental effect of concomitant antibiotics

� Multiple new drugs / interventions under investigation

� Antibiotics vs others

� Need to improve evidence base for when to use 

different CDI treatment options 

� Can new treatment options reduce mortality?


