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Clinical presentation of infection
with C. difficile
• Asymptomatic colonisation

Normal, healthy colon

• Colitis without pseudomembrane
formation
• Pseudomembranous colitis
• Fulminant colitis
Bauer et al. Clin Microbiol Infect 2009;15:1067–79;
Bartlett & Gerding. Clin Infect Dis 2008;46:S12–8.

Pseudomembranous colitis

Increasing severity

• Diarrhoea without colitis
– Watery
– Mucus but no blood

Risk factors for CDI
• Exposure to antibiotics, especially broadspectrum antibiotics
• Exposure to the organism, usually through
admission to health care facility (prolonged H)
• Others: older age, gastrointestinal surgery, naso
–gastric tube feeding, reduced gastric acid,
concurrent disease including inflammatory bowel
disease
Am J Gastroenterol, feb 2013

Age-specific incidence of CDI
and attributable mortality

Loo et al. N Engl J Med 2005;353:442–9.

Costs associated with treating CDI
• The management of patients with CDI may necessitate:
– Isolation and therapy of infected patients
– Rigorous hand hygiene
– Environmental decontamination
• In cases of outbreaks, cohort isolation and ward closure may
be necessary
• CDI patients, when compared with non-infected matched controls:1–3
– Spend on average an extra 7–21 days in hospital
– Have increased median treatment costs of €7,147

1. Vonberg et al. J Hosp Infect 2008;70:15–20;
2. Dubberke et al. Infect Control Hosp Epidemiol 2009;30:57–66;
3. Wilcox et al. J Hosp Infect 1996;34:23–30.

Recurrence of CDI
• Recurrence of CDI has been identified by ESCMID as
the most important problem in the treatment of CDI1
• CDI recurrence is common, occurring in up to 25% of
cases within 30 days following treatment2–4
• Recurrence appears to be related to a combination of:5
– A failure to re-establish the colonic microflora
– The presence in the intestines of spores of C. difficile
– A sub-optimal host immune response to the infecting
organism and its toxins
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Louie et al. N Engl J Med 2011;364:422–31;
Lowy et al. N Engl J Med 2010;362:197–205;
Bouza et al. Clin Microbiol Infect 2008;14(Suppl 7):S103–
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5. DuPont. N Engl J Med 2011;364:473–4.

Recurrence (%)

CDI RECURRENCE
(within 30 days following treatment)
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Rates of disease recurrence with metronidazole
and vancomycin

Note: the dates relate to the year of
publication not the year of the study

Adapted from Aslam et al. Lancet Infect Dis 2005;5:549–57.

Risk factors for a recurrence of CDI
• Immunocompromised patients1
• Exposure to other antibacterial agents that disrupt the normal
colonic microflora2–5
• Previous episode of CDI2,4,6
• Renal impairment7,8
• Aged 65 years or over2,4,9
• Impaired immune response to C. difficile toxin A2
• Severe underlying disease2
• Prolonged hospitalisation9
• ICU stay5
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Bauer et al. Clin Microbiol Infect 2009;15:1067–79;
Bauer et al. Lancet 2011;377:63–73;
Hu et al. Gastroenterology 2009;136:1206–14;
McFarland et al. Am J Gastroenterol 2002;97:1769–75;
Do et al. Clin Infect Dis 1998;26:954–9;
Bauer et al. Clin Microbiol Infect 2011;17(Suppl 4):A1–A4;
Pépin et al. Clin Infect Dis 2005;40:1591–7.

Pharmacotherapy of CDI:
First episode
• Aim of treatment is to eradicate C. difficile from the intestines and
promote restoration of the normal colonic microflora
• Cessation of antibacterial therapy, if possible, is usually the first step

Diagnosis

ESCMID recommended treatment

Non-severe first episode



Metronidazole 500 mg tid orally for 10 days*

Severe first episode




Vancomycin 125 mg qid orally for 10 days
IV metronidazole 500 mg tid for 10 days plus
intracolonic vancomycin 500 mg in 100 mL saline
every 4–12 hours and/or vancomycin 500 mg qid
by nasogastric tube if oral therapy impossible

*IV if oral therapy is not possible

Bauer et al. Clin Microbiol Infect 2009;15:1067–79.
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Pharmacotherapy of CDI:
First recurrence
• ESCMID has identified recurrence as being the most important problem
in the treatment of CDI
– Up to 25% of patients suffer a recurrence within 30 days following treatment

• ESCMID recommends treating a first recurrence as a first episode
unless the disease has progressed from non-severe to severe
Diagnosis

ESCMID recommended treatment

Non-severe first
recurrence
Severe first recurrence



Metronidazole 500 mg tid orally for 10 days*




Vancomycin 125 mg qid orally for 10 days
IV metronidazole 500 mg tid for 10 days plus
intracolonic vancomycin 500 mg in 100 mL saline
every 4–12 hours and/or vancomycin 500 mg qid
by nasogastric tube if oral therapy impossible

*IV if oral therapy is not possible

Bauer et al. Clin Microbiol Infect 2009;15:1067–79.
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Pharmacotherapy of CDI:
Second and later recurrences
• ESCMID recommends treating second or later recurrences in the same
way as severe first recurrence
– With the option of using tapered or pulsed dosing regimens

Diagnosis

ESCMID recommended treatment

Second and later
recurrences





Vancomycin 125 mg qid orally for at least
10 days
 Consider tapering vancomycin dose by
decreasing daily dose with 125 mg every
3 days
 Consider pulse dosing with vancomycin
125 mg every 3 days for 3 weeks
IV metronidazole 500 mg tid for 10–14 days plus
retention enema of vancomycin 500 mg in
100 mL saline every 4–12 hours and/or
vancomycin 500 mg qid by nasogastric tube if
oral therapy impossible

Bauer et al. Clin Microbiol Infect 2009;15:1067–79.
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• The infusion of donor feces was significantly more
effective than the use of vancomycin
• Improvement in the microbiota diversity due to feces
infusion persisted over time
• Infectious complications were not observed after donor
infusion in our study (and not reported in the literature)
• What about other promising strategies, such as
fidaxomycin or infusion of CD monoclonal antibodies ?

Rationale for a new CDI treatment
•

Metronidazole and vancomycin are the mainstay treatments for CDI1
and both have limitations
– Up to 25% disease recurrence2–4
– Not selective for C. difficile and therefore may disrupt normal colonic
microflora7,8
– Evidence of reduced susceptibility to metronidazole9
• Potentially declining efficacy9,10

– Unsuitability of metronidazole for severe CDI1
– Concern of overgrowth with VRE11
1. Bauer et al. Clin Microbiol Infect 2009;15:1067–79
2. Louie et al. NEJM 2011;364:422–31
3. Lowy et al. NEJM 2010;362:197–205
4. Bouza et al. Clin Microbiol Infect 2008;14(Suppl 7): S103
5. Vancocin (vancomycin) SmPC October 2008
6. Flagyl (metronidazole) SmPC, March 2011

7. Finegold et al. Antimicrob Agents Chemother 2004;48:4898–902
8. Louie et al. Antimicrob Agents Chemother 2009;53:261–3
9. Baines et al. J Antimicob Chemother 2008;62:1046–52
10. McFarland. Curr Opin Gastroenterol 2008;25:24–35
11. Al-Nassir et al. Antimicrob Agents Chemother 2008;52:2403–6

Fidaxomicin: bactericidal activity
against C. difficile
Activity of fidaxomicin and vancomycin
against C. difficile in vitro over time
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• Bactericidal activity is defined as a 3 log10 reduction in CFU
Babakhani et al. J Med Microbiol 2011;60:1213–7

CFU, colony-forming units

Fidaxomicin: effects on colonic
microflora
Colonic levels of B. fragilis before (Day 0) and after treatment (Day 10)

Mean log10 CFU per
gram of faeces
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•

Day 10

Data from the fidaxomicin phase 2a clinical trials in patients treated for C. difficile
infection
Adapted from Louie et al. Antimicrob Agents Chemother 2009;53:261–3

CFU, colony-forming units

Fidaxomicin: summary of key
pharmacokinetic properties
• Convenient twice-daily dosing regimen1
• Minimal systemic absorption1

• High faecal concentrations2
– Faecal concentrations exceed MIC90 of C. difficile throughout
the dosing interval
• Near-complete faecal recovery of fidaxomicin or the active
metabolite3

• No clinically-relevant increases in fidaxomicin plasma
concentrations observed in patients with colitis4
1. Astellas Pharma Europe. DIFICLIR (fidaxomicin) SmPC
3. Shue et al. Antimicrob Agents Chemother 2008;52:1391–5
2. Louie et al. Antimicrob Agents Chemother 2009;53:223–8 4. Data on file (AI/11/0007/EU)

Fidaxomicin: clinical development
programme
Trial

Description

Fidaxomicin

Vancomycin

North American multicentre,
Phase 3
double-blind, randomised,
200 mg twice daily
1
(101.1.C.003) parallel group study of
(N=302)
10 days’ duration

125 mg four times
daily (N=327)

Multinational, multicentre,
Phase 3
double-blind, randomised,
(101.1.C.004)2 parallel group study of
10 days’ duration

125 mg four times
daily (N=260)

1. Louie et al. NEJM 2011; 364:422–31
2. Cornely OA et at. Lancet ID 2012; 12:281-9

200 mg twice daily
(N=264)

Phase 3 trials: inclusion and
exclusion criteria
Inclusion criteria







Adult male or female (≥16 years)
Confirmed diagnosis of CDI
– Diarrhoea defined as change
in bowel habits with ≥3 UBM
in a 24-hour period
– Presence of C. difficile toxin A
or B in stool within 48 hours
of randomisation
Primary episode or first
recurrence of CDI
Treatment with metronidazole or
vancomycin for <24 hours

UBM, unformed bowel movements

Exclusion criteria









Life-threatening or fulminant CDI
Toxic megacolon
Previous exposure to fidaxomicin
>1 recurrence or relapse within
3 months
Antibacterial therapy with likely
effectiveness in treating CDI such
as bacitracin or fusidic acid
Crohn's disease or ulcerative colitis
Use of antidiarrhoeal drugs such as
loperamide

Rates of clinical cure
p=NS

p=NS

p=NS

Clinical cure (%)

p=NS

mITT

PP

Louie et al. N Engl J Med 2011;364:422–31;
Cornely et al. Lancet Infect Dis 2012; epub ahead of print (doi:10.1016/S1473-3099(11)70374-7)

Rates of sustained clinical cure
p=0.001

p=0.0006

p<0.001

Sustained clinical cure (%)

p=0.0006

mITT

PP
Sustained clinical cure: Clinical cure with no
recurrence during the 30-day follow-up period

Louie et al. N Engl J Med 2011;364:422–31;
Cornely et al. Lancet Infect Dis 2012;doi:10.1016/S1473-3099(11)70374-7)

Crook DW et al., CID 2012

Crook DW et al., CID 2012
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Terapia della CDI
Considerazioni conclusive (personali)
• Le attuali terapie sono adeguate nel ~ 75% dei casi
• Le recidive appaiono associate all’impossibilità di
ristabilire il normale microbiota intestinale (protrarsi di
antibioticoT), alla persistenza di spore intestinali
(insufficiente infection control) e/o al deficit della
risposta immune
• Fidaxomicina possiede le caratteristiche per essere
raccomandata nel trattamento della CDI dopo la prima
recidiva, in particolare nel paziente con i fattori di
rischio sopracitati.

