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ÅA first episode of Clostridium difficile 
infection (CDI) is followed by a symptomatic 
recurrence in approximately 19-20% of 
patients affected, following the resolution of 
the initial infection. 

Å In one study of 163 patients who already had 
at least one recurrence, the risk of a 
subsequent recurrence was 45%. 



ÅRecurrent CDI occurs either due to relapse 
(i.e. endogenous persistence of the same 
strain of C. difficile) or reinfection (i.e. 
acquisition of a new strain of C. difficile from 
an exogenous source) 
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ÅContinued use of non-C. difficile antibiotics 
after diagnosis of CDI (OR: 4.23; P < 0.001), 
concomitant receipt of antacid medications 
(OR: 2.15; P = 0.019), and older age (OR: 1.62; 
P = 0.0012) were significantly associated with 
increased risk of recurrent CDI 

Risk factors for CDI recurrence 
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ÅThe most common BI/NAP1/027 group and 
the previous US epidemic REA group 
J/NAP2/001 had a significantly higher 
combined rate of recurrence with the same 
strain (relapse), compared with the other REA 
groups (39 of 42 [93%] vs 36 of 48 [75%], 
respectively; P = .023) 
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Å10 patients with CDI from 027 

                               vs  

Å7 patients with CDI from non-027 strains 

 

Å12 recurrent episodes among the 027 group 
vs 0 recurrent episodes among the non-027 
group (p = 0.04) 



ÅManagement of recurrent CDI is poorly studied, and the recently 
published SHEA/IDSA clinical practice guidelines for CDI give 
recommendations for recurrent CDI that are based on relatively 
poor quality of evidence.  

 

General recommendations include: 

Å (1) treatment of the first recurrence with the same agent used 
initially but stratified by disease severity  

 

Å (2) avoiding prolonged or repeated courses of metronidazole 
because of the risk for neurotoxicity, and 

 

Å (3) treatment of multiple recurrences with vancomycin with use of 
a tapered and pulsed regimen. 
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how can we manage it? 



Tapered and pulsed vancomycin 



2002: first evidences on tapered or pulsed 
course of vancomycin in patients with 

recurrent CDI 



Å163 CDI cases Ą 44.8% recurred.  

ÅA tapering course of vancomycin resulted in 
significantly fewer recurrences (31%, p  0.01), 
as did pulsed dosing of vancomycin (14.3%, p  
0.02).  
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ÅA trend (p  0.09) for a lower recurrence 
frequency was observed for high-dose (2 
g/day) vancomycin and low-dose (1 g/day) 
metronidazole.  

 

ÅVancomycin was significantly more effective 
in clearing C. difficile culture and/or toxin by 
the end of therapy than metronidazole (89% 
vs 59%, respectively; p  0.001). 
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In addition to tapered and pulsed vancomycin 
regimens: 

Å standard therapy followed by rifaximin, 

Åswitching to nitazoxanide,  

Åintravenous immunoglobulin, and  

Åfecal transplantation 

 

UNCONTROLLED STUDIES 

Other management strategies for 

multiple CDI recurrences 



Fidaxomicin 
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ÅA total of 629 patients were enrolled, of 
whom 548 (87.1%) could be evaluated for the 
per-protocol analysis.  

ÅThe rates of clinical cure with fidaxomicin 
were noninferior to those with vancomycin in 
both the modified intention-to-treat analysis 
(88.2% with fidaxomicin and 85.8% with 
vancomycin) and the per-protocol analysis 
(92.1% and 89.8%, respectively).  



ÅSignificantly fewer patients in the fidaxomicin 
group than in the vancomycin group had a 
recurrence of the infection, in both the 
modified intention-to-treat analysis (15.4% 
vs. 25.3%, P=0.005) and the per-protocol 
analysis (13.3% vs. 24.0%, P=0.004).  

ÅThe lower rate of recurrence was seen in 
patients with nonςNorth American Pulsed 
Field type 1 strains.  

ÅThe adverse-event profile was similar for the 
two therapies. 
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The hypothesis of fidaxomicin as 
ά/ƘŀǎŜǊέ ǊŜƎƛƳŜƴ 



Rifaximin and rifampin 
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ÅRifaximin exhibited high-level activity against 359 
C difficile isolates, with MIC(50) <0.01 microg/ml 
and MIC(90) 0.25 microg/ml; rifampin had 
MIC(50) <0.002 microg/ml and MIC(90) 4 
microg/ml. Among isolates analysed, 55 (15%) 
were positive for BT and tcdC-del.  

Å28 (8% of 359) isolates were resistant to rifampin 
(> or = 32 microg/ml), of which 6 (2% of 359) 
were resistant to rifaximin and rifampin with MIC 
values > or = 32 microg/ml.  



ÅMost isolates (68%) had very low MIC-values 
for rifampin (<0.002 lg/mL) and the highest 
MIC value was 3.0 lg/mL.  

ÅIsolates with a DNA profile compatible with 
the BI/NAP1/027 ribotype had, on the 
average, higher MICs of rifampin.  

ÅAfter 12 weeks 17 (53%) patients had no 
relapse. The MIC value of rifampin seemed to 
predict the response to rifaximin treatment. 
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ÅSeven patients with multiple bacteriologic and 
symptomatic relapses of CDI were treated with 
vancomycin and rifampin in combination. Diarrhea and 
abdominal pain promptly resolved in all, and neither C. 
difficile nor its toxin could be recovered from their 
stools shortly after therapy. However, stools of all 
patients subsequently became culture-positive for C. 
difficile and occasionally had demonstrable cytotoxin. 
Except in one instance following oral antibiotic use, all 
patients remained free of symptoms. Resistance to 
either vancomycin or rifampin was not encountered.  



Nitazoxanide 
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Å35 patients who failed treatment with 
metronidazole for CDI  

ÅNitazoxanide, 500 mg twice daily, was given 
for 10 days. 
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ÅTwenty-six (74%) of 35 patients responded to 
nitazoxanide, of whom seven later had recurrent 
disease, yielding a cure rate of 19 of 35 (54%) from 
initial therapy.  

 

ÅThree who initially failed and one who had 
recurrent disease were re-treated with, and 
responded to, nitazoxanide.  

 

ÅThus, the aggregate cure with nitazoxanide in this 
difficult-to-treat population was 23 of 35 (66%). 



Tigecycline 
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Stool transplant 
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ÅSystematic literature review of IMT treatment 
for recurrent CDI and pseudomembranous 
colitis.  
ÅIn 317 patients treated across 27 case series and 

reports, IMT was highly effective, showing 
disease resolution in 92% of cases. 
ÅEffectiveness varied by route of instillation, 

relationship to stool donor, volume of IMT 
given, and treatment before infusion.  
 
ÅDeath and adverse events were uncommon.  
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Å77 patients (average age: 65 years).  

 

ÅThe mean long-term follow-up period was 17 months.  

 

ÅThe average symptom duration before FMT was 11 months 
and patients had failed an average of 5 conventional 
antimicrobial regimens. 

 

ÅDiarrhea resolved in 82 % and improved in 17 % of patients 
within an average of 5 days after FMT. The primary cure rate 
was 91 % . 

ÅThe secondary cure rate was 98 % .  



ÅVancomycin + bowel lavage followed by donor feces 
duodenal infusion 

vs 

ÅStandard vancomycin regimen 

vs 

ÅStandard vancomycin regimen + bowel lavage 

Van Nood MD et al. NEJM 2013 
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Immunoglobulins 
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ÅIgG antibodies against Clostridium difficile 
toxins A and B were followed in controls and 
in patients with an initial CDI.  

ÅOf the 50 CDI patients, 38 were cured and 12 
developed recurrence.  

ÅCompared to controls, patients had 
significantly lower anti-toxin A and B IgGs at 
inclusion, but the subsequent levels rose 
slightly regardless of clinical outcome.  
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Conclusions 

ÅRecurrence is common in CDI infection 
ÅSeveral factors, including IgG antibodies against 

Clostridium difficile toxins play in role in the 
occurrence of resistance. 
ÅSome virulent strains are more prone to 

recurrence. 
ÅManagement of recurrences include the same 

antimicrobials as in the first episode, or different 
approaches. 
ÅFidaxomicin is the most promising antimicrobial 

approach. 
ÅBest results were obtained by fecal transplantand 

immunoglobulin use 
 


