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C. difficile is an obligate anaerobic Gram 
positive bacterium, transmission occurs 
primarily via spores.

Passage through the stomach eliminates 
most vegetative cells (but spores survive), 
and spores germinate and grow out in the 
duodenum. 
In the caecum and colon, C. difficile starts 
producing spores again, and vegetative 
cells are excreted by the patient during 
infection. 
Toxin is produced in the colon

C. difficile forms spores that are resistant to 
heat, oxygen and common disinfectants, such as 
ethanol-based hand sanitizers



Antibiotic-induced alterations in gut microbial metabolism decrease 
colonization resistance against C. difficile

• Antibiotic treatment alters the gut microbiota structure, specifically decreasing bacteria 
that are able to deconjugate and dehydroxylate primary bile acids into secondary bile 
acids.

• The loss of secondary bile acid metabolism and competition from the gut microbiota 
allow for C. difficile outgrowth, toxin production, and disease.



(A) Both TcdA and TcdB act intracellularly as glycosyltransferases. Each toxin modifies and inactivates Rho, 
Rac, and Cdc42 via transfer of a sugar moiety, with UDP-glucose as a cosubstrate. The effects of these 
modifications include actin condensation, transcriptional activation, and apoptosis. 

(B) Exposure of intestinal epithelial cells to TcdA leads to neutrophil infiltration, substance P production, 
chemokine production, reactive oxygen intermediate production, disruption of tight junctions, and 
apoptosis. 

(C) TcdB activity leads to disruption of tight junctions and apoptosis. A combination of one or more of 
these activities leads to fluid accumulation in the host and inflammatory responses.

Some strains, including the more virulent ribotypes 027 and 078, also produce a third toxin, termed binary 
toxin or CD transferase CDT). 
CDT is suggested to cause microtubule-based protrusions on epithelial cells, thereby increasing the 
adherence of CD to target cells



• Results 1139 cases of CDI were identifed. 97% 
were adults with a median age of 73.2 years 
and a male-to-female ratio of 1:1.4. Female 
patients were older than males and patients 
who died were older than patients who did not. 
The main comorbidities were renal disease, 
diabetes, pneumonia and hypertension. There 
were 65 reporting hospitals and 86% of cases 
were provided by level III and II hospitals. 

• Between 2009 and 2019, the incidence 
increased 40-fold. 81.5% of cases were 
reported in Medicine Units, Infectious Diseases 
Units and long-term care facilities. The mean 
length of stay was 20 days. Mean case fatality 
rate was 8.3% over the 10-year period





 Numero di CDI: 402 / 4.951
campioni analizzati per la ricerca
di tossine CD in sei anni (166 solo
nel 2011)

 aumento notevole di anno in
anno (2,3 episodi di CDI per
10.000 giorni/paziente nel 2011
con un valore massimo di
4.0/10.000 giorni/paziente in un
ospedale)

 La più alta percentuale di
episodi CDI è stata
riscontrata nei reparti di
Chirurgia, seguita dal reparto
di Medicina Interna e Unità
di Terapia Intensiva

Infezione da Clostridium difficile a Roma - 5
ospedali, 2.677 posti letto, media di 15.481
ricoveri/anno. Dati osservati dal 2006 al 2011





Main objectives of our study were: to assess the frequency of diarrhea of overall etiology, including CDI, as a cause of 

hospital admission or occurring during hospital stay;- to determine the rate of underdiagnosis of community-acquired (CA-

), health care associated (HCA)- and hospital onset (HO-) CDI, and explore factors associated with its clinical suspicion by 

physicians.

Methods: A prospective cohort study included all hospitalized patients with diarrhea at two acute-care hospitals. C. difficile 

(CD) tests were performed on every stool samples, irrespective of the treating physician request. 

Results: We enrolled 871 (6%) patients with diarrhea. CD test performed on all diarrheic stool samples was positive in 228 cases 

(26%); 37, 106, 85 cases of CA- (14%), HCA- (42%) and HO- diarrhea (24%), respectively. Treating physicians did not request CD 

test in 207 (24%) diarrhea cases. The rate of CDI underdiagnosis was 11% (24/228); it was higher in CA-CDI (27%, 10/37). 

Logistic regression analysis

identified age >65 years (RR 1.1; 95 CI 1.06e1.2) and hospitalizations in the previous 3 months (RR 1.2; 95% CI 1.1e1.3) as 
independent factors associated with the likelihood of requesting the CD test by the physician.



• This study aimed to assess the prevalence and risk factors of C. difficile in 
calves bred in dairy and beef cattle farms of the Umbria, central Italy. 

• We estimated a 19.8% prevalence of farms positive for C. difficile. 

• The C. difficile isolates from calves were potentially toxigenic and resistant to 
antibiotics, including lincosamides, quinolones, vancomycin and linezolid. 

• Isolates belonging to ribotype RT-126, which is also commonly reported in 
humans, showed the highest number of resistance to the antimicrobials 
tested. Furthermore, we observed an almost sixfold increased risk for C. 
difficile on farms where penicillins had been prescribed. 

• This, together with the detection of toxigenic and antibiotic-resistant isolates, 
strongly suggests the need for a reduction of antibiotic use in cattle.



• The detection of genetically similar and toxigenic C. difficile 
isolates in companion animals, including asymptomatic 
pets, suggests the potential role of household pets as a 
source of community-associated CDI.

• The close association between companion animals and 
humans, in addition to the use of similar antibiotics in 
both species, could provide a selective advantage for 
the emergence of new C. difficile strains and thus 
increase the incidental transmission of CDI to humans. 
Therefore, screening household pets for C. difficile is 
becoming increasingly important from a public health 
standpoint and may become a part of routine testing in the 
future, for the benefit of susceptible or infected individuals 
within a household. 

• The mosaic nature of C. difficile genomes and their 
susceptibility to horizontal gene transfer may facilitate the 
inter-mixing of genetic material, which could increase the 
possibility of the emergence of new community-associated 
CDI strains. 



• We conducted a matched 
case–control study using a 
large database of insurance 
claims capturing longitudinal 
health care encounters and 
medications. Case patients 
with community-associated 
CDI were matched to 5 control 
patients by age, sex, and 
enrollment period. Antibiotics 
prescribed within 30 days 
before the CDI diagnosis along 
with other risk factors, 
including comorbidities, 
health care exposures, and 
gastric acid suppression were 
considered. 



• We performed a cohort study with the aim to assess the incidence of and risk factors for rCDI.
• Adult patients with a first CDI, hospitalized in 15 Italian hospitals, were prospectively included and followed-

up for 30 d after the end of antimicrobial treatment for their first CDI. 
• A case–control study was performed to identify risk factors associated with 30-day onset rCDI. 
• Results: Three hundred nine patients with a first CDI were included in the study; 32% of the CDI episodes 

(99/309) were severe/complicated; complete follow-up was available for 288 patients (19 died during the 
first CDI episode, and 2 were lost during follow-up). At the end of the study, the crude all-cause mortality rate 
was 10.7% (33 deaths/309 patients). Two hundred seventy-one patients completed the follow-up; rCDI
occurred in 21% of patients (56/271) with an incidence rate of 72/10,000 patient-days. 

• Logistic regression analysis identified exposure to cephalosporin as an independent risk factor associated with 
rCDI (RR: 1.7; 95% CI: 1.1–2.7, p = 0.03). 



Following Initial Infection

20% Following First Recurrence

40%-50%

Following Second 
Recurrence

60%-75%

Risk of recurrent Clostridium difficile infection

Kelly et al, N Engl J Med 2008; 359:1932-40







objective 
• To provide clinicians with an updated overview of currently 

available CDI treatment options, and a systematic, 
transparent, evidence-based update on the optimal CDI 
treatment strategy based on patient and disease 
characteristics.

• The treatment options for CDI are subdivided into the initial 
episode of CDI, severe CDI, severe-complicated CDI, 
refractory CDI, recurrent CDI, multiple recurrent CDI and 
CDI prophylaxis. 

Diagnostic strategies and 

prevention and control 

measures are described in 

separate ESCMID guidance 

documents and are outside 

the scope of this document



Definitions
• An episode of CDI is defined as clinical findings compatible with CDI and microbiological 

evidence of C. difficile free toxins by enzyme immunoassay without reasonable evidence of 
another cause of diarrhoea OR a clinical picture compatible with CDI and a positive nucleic 
acid amplification test (NAAT) preferably with a low cycle threshold (Ct) value, or positive 
toxigenic C. difficile culture OR pseudomembranous colitis as diagnosed during 
endoscopy, after colectomy or on autopsy, in combination with a positive test for the 
presence of toxigenic C. difficile.

• Diarrhoea is defined as >3 loose stools, i.e. Bristol stool scale 6-7, in 24 hours. Diagnostic 
methods vary between studies, and many studies used PCR-only detection of toxigenic C. 
difficile. Relying solely on NAAT may result in overdiagnosis of CDI. 

. 



Diagnostic Algorithms: ESCMID Recommendations

Toxin sens 67% spec 92%; NAAT sens, 94% , spec 96 % 





Definitions
• Treatment response is present when the patient has resolution of diarrhoea, and has had a formed 

or normal stool for that patient, with maintenance of resolution for the duration of therapy and at 
least 48 hours after the end of treatment, and no further requirement for CDI therapy, AND 
parameters of disease severity (clinical, laboratory, radiological) have improved and no new signs of 
severe disease have developed. In all other cases, treatment is considered a failure. A significant 
decrease in bowel movement frequency may also be considered a sign of (at least partial) 
response. Treatment response should be observed daily and evaluated after at least 3 days, 
assuming that the patient is not worsening on treatment Treatment with metronidazole, in particular, 
may result in a clinical response only after 3-5 days. After clinical response, it may take weeks for 
stool consistency and frequency to normalise . 

• Refractory CDI is CDI not responding to recommended CDI antibiotic treatment, i.e. no response 
after 3-5 days of therapy. Refractory CDI can be part of either non-complicated or complicated 
CDI, which are described below. 

• Sustained cure is defined as treatment response without recurrence of CDI during follow-up. 



• Recurrence is present when CDI recurs within 8 weeks after a 
previous episode, provided the symptoms from the previous 
episode resolved after completion of initial treatment. 

• However, follow-up duration for assessment of recurrence 
varies between studies, and many studies use 4 or 12 weeks. It 
is not feasible to distinguish recurrence due to relapse
(renewed symptoms from already present CDI) from 
recurrence due to reinfection in daily practice because 
genotyping is not readily available. 

Definitions



• Severe CDI is characterized by one of the following factors at 
presentation: fever, i.e. core body temperature >38.5°C, marked 
leucocytosis, i.e. leucocyte count >15 x 109/L, and rise in serum 
creatinine, i.e. >50% above the baseline. Additional supporting 
factors are distension of the large intestine, pericolonic fat 
stranding or colonic wall thickening (including low attenuation 
mural thickening) at imaging. 

• Severe-complicated CDI (or fulminant CD) is defined by the 
presence of one of the following factors that needs to be attributed 
to CDI: hypotension, septic shock, elevated serum lactate, 
ileus, toxic megacolon, bowel perforation or any fulminant
course of disease (i.e. rapid deterioration of the patient).

Definitions



Questions

• What is the best treatment for initial CDI?

• What is the best treatment for severe and severe-complicated 
CDI?

• What is the best treatment for CDI when no oral treatment is 
possible?

• What is the best treatment for refractory CDI?

• What is the best treatment for recurrent CDI?

• What is the best treatment for multiple recurrences of CDI?

• Can prognostic factors identify patients at risk for severe CDI?

• Can prognostic factors identify patients at risk for recurrent 
CDI?

• Is there a place for prophylaxis for prevention of CDI?



The committee found it relevant to also consider the following issues:

• How best to define severe CDI.

• The timing of start of empiric treatment.

• The role of probiotics.

• The Anti-CDI therapy during pregnancy.

• The treatment of patients at risk for severe CDI.

• The treatment of patients at risk for recurrent CDI. 





What is the best treatment for an initial 
episode of CDI?

• In case of non-severe CDI, we recommend to discontinue 
antibiotic therapy if possible with the inciting antibiotic and closely 
monitor the patient for 48 hours. Good practice statement

• For the initial episode of CDI we recommend fidaxomicin 200 mg twice 
daily for 10 days. Strong (recommendation), Moderate (level of 
evidence) 

• When access to fidaxomicin is limited, it is reasonable to make a 
risk stratification for selected use. In this case, fidaxomicin is 
recommended whenever the clinicians deems the risk of recurrence 
high. This can be supported by an older age of the patient (>65 years) 
plus the presence of one or more additional risk factor(s), i.e. 
healthcare-associated CDI, prior hospitalization in the last 3 
months, use of concomitant antibiotics, PPIs started during/after 
CDI diagnosis and a prior CDI episode. The risk of recurrence is 
assumed to be higher with more risk factors present. Good practice 
statement 
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Phase 3 clinical trial -629 patients enrolled, United States, Canada

Fidaxomicin (200 mg twice daily) or vancomycin (125 mg four times daily) orally for 10 days. 

Primary end point was clinical cure (resolution of symptoms and no need for further therapy for 

C. difficile infection as of the second day after the end of the course of therapy). 

The secondary end points were recurrence of C. difficile infection within 4 weeks after 
treatment) and global cure

ClinicalTrials.gov number, 

NCT00314951



• Multicentre, double-blind, randomised, non-inferiority 

trial, we enrolled patients from 45 sites in Europe and 

41 sites in the USA and Canada between April 19, 

2007, and Dec 11, 2009

• Fidaxomicin (200 mg twice daily) or vancomycin (125 

mg four times daily) orally for 10 days. 

Patients receiving concomitant antibiotics for other

infections had a higher cure rate with fidaxomicin (46 

[90·2%] of 51) than with vancomycin (33 [73·3%] of 45; 

p=0·031).

ClinicalTrials.gov, number

NCT00468728



• Subjects from 2 prospective double-blinded, randomized, 

parallel-group, noninferiority studies were pooled for these analyses 

(www.clinicaltrials.gov: 

• study NCT00314951, May 2006 through August 2008, United 

States, Canada; 

• study NCT00468728, April 2007 through December 2009, United 

States, Belgium, Canada, France, Germany, Italy, Spain, Sweden, 

United Kingdom).

When subjects received 

concomitant antibiotics (CAs).

concurrent with CDI treatment, the 

cure rate was 90.0% for 

fidaxomicin and 79.4% for 

vancomycin (P =0.04). 

In subjects receiving CAs during 

treatment and/or follow-up, treatment 

with fidaxomicin compared with 

vancomycin was associated with 

12.3% fewer recurrences (16.9% vs 

29.2%; P =0.048).

Conclusions

Fidaxomicin was significantly 

more effective than vancomycin in 

achieving clinical cure in the 

presence of CA therapy and in 

preventing recurrence regardless 
of CA use.



For patients with cancer, fidaxomicin 

treatment was superior to vancomycin, 

resulting in:

• higher cure 

• higher sustained response rates, 

• shorter Time to resolution of diarrhea, 
• fewer recurrences.



Modalità d'azione di fidaxomicina e metabolismo
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Meccanismo d'azione di fidaxomicina1

• Inibizione della RNA polimerasi batterica
• Agisce nella fase di iniziazione della sintesi dell'RNA
• L'attività è altamente specifica per C. difficile

1. Zhanel GG, et al. Can J Infect Dis Med Microbiol 2015;26:305-312; 2. Drug Bank. Structure of OP-1118. Available at: https://www.drugbank.ca/metabolites/DBMET00972. (Accessed February 2022); 
3. Goldstein EJC, et al. Clin Infect Dis 2012;55(Suppl. 2):S143-148.

OP-1118Fidaxomicina
Idrolisi da parte di 

esterasi nel colon1,2
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3 0,125 μg/mL 4 μg/mL

MIC90
3 0,25 μg/mL 8 μg/mL

OP-1118 è un metabolita 
attivo; presenta un’attività 

antibatterica vs C. difficile di per sé1
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Ellie J. C. Goldstein, Farah Babakhani, and Diane M. Citron Antimicrobial Activities of Fidaxomicin • CID 2012:55 (Suppl 2) • S143







• Methods. In this prospective, unblinded, randomized controlled trial of hospitalized adults with C. difficile infection, 
patients were randomized 1:1:1 to receive fidaxomicin, oral vancomycin, or metronidazole. The primary outcome was 
change in environmental contamination rate during treatment. Secondary outcomes included stool shedding, total burden 
of contamination, and molecular relatedness of stool versus environmental C. difficile isolates. 

• Results. Of 33 patients enrolled, 31 (94%) completed the study. Fidaxomicin (−0.36 log10 colony-forming units [CFUs]/d 
[95% confidence interval (CI), −.52 to −.19]; P < .01) and vancomycin (−0.17 log10 CFUs/d [−.34 to −.01]; P = .05) were 
associated with more rapid decline in C. difficile shedding than metronidazole (−0.01 log10 CFUs/d [95% CI, −.10 to .08). 
Both vancomycin (6.3% [95% CI, 4.7–8.3) and fidaxomicin (13.1% [10.7–15.9]) were associated with lower rates of 
environmental contamination than metronidazole (21.4% [18.0– 25.2]). With specific modeling of within-subject change 
over time, fidaxomicin (adjusted odds ratio, 0.83 [95% CI, .70–.99]; P = .04) was associated with more rapid decline in 
environmental contamination than vancomycin or metronidazole. Overall, 207 of 233 environmental C. difficile isolates 
(88.8%) matched patient stool isolates by ribotyping, without significant difference by treatment. 

• Conclusions. Fidaxomicin, and to a lesser extent vancomycin, reduces C. difficile shedding and contamination of the 
hospital environment relative to metronidazole. Treatment choice may play a role in reducing healthcare-associated 
C. difficile transmission. Clinical Trials Registration. NCT02057198.



Fidaxomicina: farmacocinetica
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1. European Medicines Agency. Fidaxomicin Summary of Product Characteristics https://www.ema.europa.eu/en/documents/product-information/dificlir-epar-product-information_en.pdf (Accessed February 2022); 
2. Louie TJ, et al. Antimicrob Agents Chemother 2009;53:223-8; 3. FDA Meeting Briefing Document for Anti-Infective Drugs Advisory Committee. 5 April 2011; 4. Shue YK, et al. Antimicrob Agents Chemother 
2008;52:1391-5; 5. Mullane KM & Gorbach S. Expert Rev Anti Infect 2011;9:767–77; 6. Babakhani F, et al. J Med Microbiol 2011;60:1213–7. 

C. difficile, Clostridioides difficile; MIC, concentrazione inibitoria minima; VRE, Enterococchi vancomicina-resistenti.

Fidaxomicina è associata a un basso 
assorbimento sistemico e a limitate 

interazioni con altri farmaci1

Alte concentrazioni nel colon2

Le concentrazioni fecali superano la MIC90 di C. difficile

Viene metabolizzata nel suo metabolita attivo, OP-11181,5,6

Assorbimento sistemico minimo1,3,4

Escrezione fecale quasi completa (fidaxomicina e OP-1118)

Assorbimento minimo nei pazienti e nei volontari sani

L'esposizione al farmaco non è influenzata dal cibo1

L’esposizione è mantenuta in misura superiore dopo un pasto 

ricco di grassi rispetto al digiuno

• Farmaco topico con basso assorbimento 
sistemico

• La concentrazione plasmatica media di picco dopo 
una singola dose (Cmax) è di circa 9,88 ng/ml 
negli adulti sani

• Cmax per fidaxomicina e OP-1118 nel plasma è del 
22% e 33%, più bassa dopo un pasto ricco di 
grassi rispetto al digiuno

• Non influisce sul metabolismo dei farmaci 
metabolizzati dagli enzimi CYP450

• Può interagire con potenti inibitori della P-
glicoproteina







patient (>65 years) plus the 

presence of one or more 

additional risk factor(s), i.e. 

healthcare-associated CDI, 

prior hospitalization in the 

last 3 months, use of 

concomitant antibiotics, 

PPIs started during/after CDI 

diagnosis and a prior CDI 

episode



What is the best treatment for severe and severe-
complicated CDI?

• vancomycin 125 mg four times daily for 10 days or fidaxomicin 200 mg twice daily for 10 days. There is no data 
supporting the superiority of one over the other. Good practice statement _ For severe CDI, routine addition of iv 
metronidazole to oral SoC therapy is not recommended. Weak, Very Low _ When a patient is deteriorating or progressing to 
severecomplicated CDI while on anti-CDI antibiotic therapy, addition of iv tigecycline 50 mg twice daily (100 mg 

loading dose) may be considered on a case-by-case basis. Weak, Very Low _ Consult a surgeon for any 
severe-complicated case. Good practice statement _ Total abdominal colectomy might be prevented by partial 
colectomy or loop ileostomy. Weak, Very Low Antibiotic treatment 

• The use of vancomycin in these groups is based on historical grounds. In the subgroup of patients with severe CDI in 
two pivotal RCTs (n = 235 and n = 124), oral vancomycin and fidaxomicin had similar outcomes in terms of cure rate and 
recurrence rate. Patients with severe complicated disease were excluded from these trials. 

The optimal antibiotic therapy for critically ill patients, i.e. severe 

complicated CDI is unknown, as these patients are typically excluded from 
prospective (randomized) clinical trials that investigate CDI agents. 



What is the best treatment for severe and severe-complicated 
CDI?

• Intravenous metronidazole There is no new evidence that supports the routine addition of iv metronidazole 
in severe CDI. 

• Intravenous tigecycline Tigecycline shows in vitro activity against C. difficile and intravenous tigecycline has 
been studied in observational cohorts. No (randomized) clinical trial has investigated tigecycline for treatment 
of CDI. Nevertheless, the committee concludes that tigecycline merits consideration when a patient is 
deteriorating or progressing to severe-complicated disease. 

• Surgery for severe-complicated CDI Analysis of a nationwide US database (2007e2015) confirms that 30-
day mortality in patients that underwent total or partial colectomy for CDI is high, 37% and 35% respectively. It 
is difficult to provide an evidence-based recommendation on the optimal timing of surgery for severe 
complicated CDI. A review from 2010 suggests that colectomy is associated with a lower mortality than 
continued medical treatment when the patient is no longer improving . Total abdominal colectomy 
(TAC) is the standard when surgery is needed, but might be prevented by partial colectomy or loop ileostomy. 
Loop ileostomy (LI) for CDI includes intraoperative colonic lavage with warmed polyethylene glycol 
3350/electrolyte solution via the ileostomy, with postoperative antegrade instillation of vancomycin flushes via 
the ileostomy. 





• Computed tomography of the abdomen revealed pancolitis with distention of the sigmoid and descending 
colon (Panel A; arrowheads indicate the areas of distention, and two-dimensional measurements of colon 
width are shown). Despite 2 days of treatment with oral and rectal vancomycin and intravenous 
metronidazole, shock developed in the patient on hospital day 3. An urgently obtained radiograph of the 
abdomen showed worsening distention of the transverse colon near the hepatic flexure to 120 mm 
(abnormal width, >60 mm). Owing to concern for toxic megacolon due to fulminant C. difficile colitis, an 
emergency total colectomy with end ileostomy was performed. Gross pathological examination showed 
colonic dilatation with pseudomembranes (Panel B). Histopathological assessment showed 
pseudomembranous colitis, a finding consistent with C. difficile infection. The patient did well after surgery 
and was discharged 6 days after the procedure.

A 40-year-old man presented to the emergency 
department with vomiting and diarrhea. He had 
no known medical history and had not received 
antimicrobial therapy recently. His heart rate was 
132 beats per minute, and other vital signs were 
normal. Examination was notable for confusion 
and for diffuse tenderness to palpation of the 
abdomen with tympany. Laboratory testing 
showed a white-cell count of 29,000 per cubic 
millimeter and a positive nucleic acid 
amplification test for Clostridioides difficile. 



What is the best treatment for CDI when no oral 
treatment is possible?

• When oral therapy is not possible, attempt intraluminal (gastroduodenal or 
coloscopic) delivery of vancomycin or fidaxomicin. Good practice statement _ and 
consider adjunctive treatment with iv metronidazole 500 mg three times daily 
or iv tigecycline 50 mg two times daily (100 mg loading dose). Weak, Very Low 

• The evidence for intraluminal vancomycin is limited to case series and dosages 
range from 250 mg once daily to 1 g four times a day. 

• There are no data on intraluminal fidaxomicin delivery. It seems reasonable use 
standard oral dosages for intraluminal delivery. Addition of an intravenous antibiotic 
might be beneficial on a theoretical basis when low intraluminal concentrations of oral 
CDI agents are expected. 



• We report a case of a 79-year old patient who 
developed septic shock with an increasing need for 
norepinephrine and acute renal failure due to a severe 
Clostridium difficile infection. Antimicrobial therapy 
with vancomycin via a nasogastric tube and 
metronidazole i.v. did not lead to improvement, 
infection parameters further increased, and the clinical 
condition became increasingly impaired. After 10 days, 
antimicrobial therapy was changed to fidaxomicin, 
crushed and administered via nasogastric tube. Within 
24 hours, infection parameters decreased. Further 
diarrhoea ceased and stool samples were negative for 
Clostridium difficile antigen



What is the best treatment for refractory CDI?

• Consult a surgeon as soon as a patient's condition is deteriorating and the 
patient is not responding to CDI treatment. Good practice statement _ 

• FMT may be a rescue therapy for patients with severe complicated CDI that have 
deteriorated despite CDI antibiotic treatment and for whom surgery is not feasible. 
The risk-benefit analysis of FMT and/or surgical management should be taken on a 
case-by-case basis and discussed by the multidisciplinary team. Weak, Very Low 
Non-complicated refractory CDI 

• Vancomycin and fidaxomicin resistance is very rare in Europe. The susceptibility 
percentages for vancomycin and fidaxomicin were 96.8% and 100%, respectively, 
in a pan-European study that included 918 C. difficile isolates. 

Carefully re-evaluate the diagnosis of CDI and consider 

an alternative diagnosis. Good practice statement 



What is the best treatment for recurrent CDI?

• Consider a vancomycin tapering and pulse scheme for recurrent CDI when 
fidaxomicin or bezlotoxumab are not available or feasible. Weak, Very low 



Case series reported success rates 
for EDV in rCDI from 61% to 100%, 
while randomized trials found 
lower success rates from 26% to 
58%. Taper and pulse regimens 
reported superior outcomes 
compared to pulse-only regimens, 
58–100% versus 26–81%, 
respectively. 

In conclusion, this analysis suggests that a treatment 

strategy

with EPFX as first-line therapy for CDI in older patients 

improves outcomes and saves costs compared with 

vancomycin. 

Patients were randomly assigned (1:1) using an

interactive web response system to receive extended-

pulsed fidaxomicin (200 mg oral tablets, twice daily on 

days 1–5,

then once daily on alternate days on days 7–25) or 

vancomycin (125 mg oral capsules, four times daily on 

days 1–10),
Extended-pulsed fidaxomicin was superior to standard-dose 
vancomycin for sustained cure of C difficile
infection, and, to our knowledge, extended-pulsed fidaxomicin 
recurrence rates in this study are the lowest observed
in a randomised clinical trial of antibiotic treatment for C 
difficile infection.



• Patients were randomly assigned (1:1) using 

an interactive web response system to receive 

• extended-pulsed fidaxomicin (200 mg oral 

tablets, twice daily on days 1–5, then once 

daily on alternate days on days 7–25) or 

• vancomycin (125 mg oral capsules, four 
times daily on days 1–10), Extended-pulsed 

• fidaxomicin was superior to standard-dose 
vancomycin for sustained cure of C difficile 
infection, and, to our knowledge, extended-pulsed 
fidaxomicin recurrence rates in this study are the 
lowest observed in a randomised clinical trial of 
antibiotic treatment for C difficile infection.



 Fully human IgG1 monoclonal antibody
against C. difficile toxin B

 Single infusion (10 mg/kg) over 60 min
while receiving standard of care
antibiotics

 T1/2 = 19 days

Transport from basolateral (systemic) to 
luminal compartment of colonocytes 

occurs via paracellular path after toxin 
disruption of epithelial cells and 

intercellular junctions
.



Two double-blind, randomized, placebo-

controlled, phase 3 trials, MODIFY I and 

MODIFY II, involving 2655 adults receiving 

oral standard-of-care antibiotics for primary 

or recurrent C. difficile infection. 

Participants received an infusion of 

bezlotoxumab (10 mg per kilogram of body 

weight), actoxumab plus bezlotoxumab

(10 mg per kilogram each), or placebo;

The primary end point was recurrent infection 

(new episode after initial clinical cure) within 

12 weeks after infusion in the modified 

intention-to-treat population.



post hoc analysis of pooled monocolonal

antibodies for C. difficile therapy (MODIFY) I/II 

data

The proportion of placebo participants who 

experienced rCDI exceeded 30% for each risk 

factor compared with 20.9% among those without 

a risk factor, and the rCDI rate increased with the 

number of risk factors (1 risk factor: 31.3%; ≥3 

risk factors: 46.1%).
While participants with ≥3 risk factors 

had the greatest reduction of rCDI with 

bezlotoxumab, those with 1 or 2 risk 
factors may also benefit.





• Methods: A multicenter cohort study was conducted 
including 442 patients with Clostridioides difficile 
infection from 2018 to 2022, collected from 18 Italian 
centers. The main outcome was the 30-day occurrence of 
rCDI. The secondary outcomes were (i) all-cause mortality 
at 30 days (ii) and the composite outcome (30-day 
recurrence and/or all-cause death). 

• Results: rCDI at day 30 occurred in 54 (12%): 11 in the BEZ 
+ SoC group and 43 treated with SoC alone (8% vs 14%, 
odds ratio [OR] = 0.58, 95% confidence interval [CI]: 0.31-
1.09, P = 0.09). The difference between BEZ + SoC versus 
SoC was statistically significant after controlling for 
confounding factors (ad- justed OR = 0.40, 95% CI: 018-
0.88, P = 0.02) and even more using the composite 
outcome (adjusted OR = 0.35, 95% CI: 0.17-0.73, P = 
0.005).

• Conclusion: Our study confirms the efficacy of BEZ + SoC 
for the prevention of rCDI and death in a real-world 
setting. BEZ should be routinely considered among 
participants at high risk of rCDI regardless of age, type of 
Clostridioides difficile infection therapy (vancomycin vs 
fidaxomicin), and number of risk factors





ZAR–score 
• One point is given for each of the following: 

• age >60 years

• temperature >38.3°C
• albumin level <2.5 mg/dL

• WBC count >15,000 cells/mm3. 

• Two points are given for 

• endoscopic evidence of 
pseudomembranous colitis

• treatment in the ICU.



What is the best treatment for multiple recurrent 
CDI?

• Treatment options for a second or further CDI recurrence include FMT after SoC antibiotic pre-
treatment or bezlotoxumab in addition to SoC antibiotic treatment. The choice between either 
depends on patients' characteristics, previous treatment, local regulations, availability and 
feasibility. 

• For FMT an adequate multidisciplinary risk assessment is mandatory and FMT 
products should be available with standardized preparation and 
screening. Weak, Moderate (FMT) / Low (bezlotoxumab) 



• In 2018, the Italian National FMT Program was launched, with the 
aim to provide high quality standards in FMT application to adults 
with rCDI not responding to antibiotic therapy.

• Currently, the FMT center within Fondazione Policlinico 
Universitario Agostino Gemelli IRCCS in Rome is the only one to 
carry out microbiota transplants, as the service has been able to 
adapt its operational workflow during COVID-19 pandemic, in order 
to continue offering FMT treatment to patients with rCDI.

• With regard to the surveillance of FMT safety and efficacy, the CNT 
has developed a client-server application (MySQL database) to 
register the procedures carried out within the Italian National FMT 
Program and the users can easily enter data relating to donor, 
patient, stool sample processing, route of delivery, and transplant 
outcomes including any serious adverse events and/or reactions 
occurring during the followup period (8 weeks). This system ensures 
transplants traceability and represents the nationwide collection of 
faecal microbiota transplants. 







Can prognostic factors identify patients at 
risk for severe CDI?

• The use of PPIs, H2 receptor antagonists and antibiotics did not appear 
to influence the risk of severe CDI, nor did the presence of C. difficile 
strains capable to produce binary toxin 

• We observed a high level of inconsistency in the results of studies 
assessing infection with the C difficle 027 strain as a risk factor. 

Due to the heterogeneity of studies reporting on comorbidities as a risk factor, 

we cannot define an exact number of comorbidities required to predict a severe 

course of CDI. 



Can prognostic factors identify patients at risk 
for recurrent CDI?

• Older age (>65 years old) is the most important risk factor for recurrent CDI. Strong, Moderate _ 
Patients with prior CDI episode(s) are at an increased risk for recurrent CDI. Strong, Moderate _ 

• Patients with healthcare-associated CDI and prior hospitalization in the last three months are 
considered at increased risk for recurrent CDI. Weak, Low _ 

• Patients with concomitant non-CDI antibiotic use after the diagnosis of CDI are considered at 
increased risk for recurrence of CDI. Weak, Very low _ 

• Patients using PPIs started during/after CDI diagnosis are considered at increased risk for recurrent 
CDI. Weak, Very low As mentioned in the previous paragraph, an important characteristic (albeit 
limitation or strength) of our analysis is the selection of articles complying to predefined criteria and a 
strict GRADE approach. 

• Overall quality of evidence for the prognosis of recurrent CDI was low 

to moderate. 

• Most of the studies were retrospective, with a high to moderate risk of 
bias



Is there a place for prophylaxis for prevention of 
CDI?

• Routine administration of probiotics to prevent CDI 
when on antibiotic treatment is not recommended. 
Strong, low

• Routine prophylaxis with anti-CDI antibiotics when on 
systemic antibiotic treatment is not recommended. 
Good practice statement



An open label RCT (n = 100) with a follow-up 

of 3 months found a benefit of oral 

vancomycin prophylaxis vs. no 

prophylaxis (CDI occurrence 0% vs. 16%) in 

patients aged 60 years or older who received 

systemic antibiotics and who had prior 

hospitalization with systemic antibiotic 

therapy in the previous month. 

A placebo-controlled RCT in patients undergoing 

stem cell transplantation with planned 

fluoroquinolone prophylaxis found no difference 

between fidaxomicin prophylaxis and placebo 

in the composite end-point of prophylaxis 

failure (confirmed CDI, receiving CDI active 

medication, missing CDI assessment). However, 

follow-up was limited to 30 days and a sensitivity 

analysis found a 6.4% reduction (95% CI 

2.2e10.6) in CDI occurrence with fidaxomicin 

prophylaxis. 

Prophylaxis with CDI antibiotics 



Prophylaxis with CDI antibiotics 

• potential side-effects, microbiome 
distortion, 

• acquisition of antimicrobial resistance and 
an associated increased risk for recurrent 

• VRE colonization

Prophylactic vancomycin is an effective strategy to 

prevent CDI recurrence, but it increases the risk of VRE 

colonization. Thus, a careful selection of patients with high 

benefit-to-risk ratio is needed for the implementation of 

this preventive policy.



• Oral vancomycin is highly disruptive to the gut microbiome, more so than 
cephalosporins alone, which theoretically makes the risk of C. difficile 
infection once vancomycin is stopped higher than if it had never been 
administered.

• Even tapering vancomycin may not provide benefit to prevent C. difficile 
infection after secondary prophylaxis with oral vancomycin.

• Given these factors, while we wait for results from randomized, well-
controlled trials (e.g., ClinicalTrials.gov number, NCT03462459), we would 
recommend against the use of oral vancomycin as secondary 
prophylaxis for this patient.



Optimal CDI therapy during pregnancy

• Pregnant or breast-feeding woman are typically excluded from 
pivotal trials. 

• Fidaxomicin, oral vancomycin and metronidazole were originally classified 
as pregnancy category B by the FDA (no evidence in risk studies), 
whereas iv vancomycin hydrochloride was designated category C (risk 
cannot be ruled out) Importantly, some pre-constituted iv formulation of 
vancomycin contain the excipients PEG 400 and NADA and therefore 
cannot be used for oral administration in pregnant woman, as these have 
caused foetal malformations in animal reproductive studies



The timing of the start of empirical treatment

• The 2017 IDSA guideline advised to start empiric treatment only when a 
significant delay in laboratory confirmation is expected or when 
dealing with fulminant CDI (weak recommendation). 

• We concur with the suggested approach and strongly discourage the 
start of empirical therapy without diagnostic testing in other cases. 

• In the absence of evidence and based on clinical experience, we also 
discourage treatment beyond the recommended standard duration of 10-
14 days with SoC antibiotics because of lack of response or co-
administered antibiotic treatment



Research gaps/ future research 

• Assessing the optimal treatment in severe-complicated and refractory CDI. 

• Comparing the effectiveness of bezlotoxumab and FMT for the treatment of 
multiple recurrent CDI.

• Assessing the benefit of adding bezlotoxumab to fidaxomicin treatment. 

• Discontinue therapy with the inciting antimicrobial agent in non-severe CDI as a 
single intervention. 

• Investigation into optimal CDI treatment and treatment algorithms in large scale 
trials independent from pharmaceutical industry (i.e. not as sponsor or 
subsidising party). 

• Optimal identification of patients at risk for recurrent CDI. These patients might be 
offered adjuvant bezlotoxumab or FMT earlier in the course of disease. 

• Insight into the exact mechanism of FMT for CDI treatment. This might enable a 
more regulated and standardized preparation process of FMT products.





• Omadacycline is an aminomethylcycline within the tetracycline class of antimicrobials that has demonstrated in vitro activity 
towards Gram-positive and Gram-negative bacteria.

• Similar to other tetracyclines, omadacycline binds to the 30S ribosomal subunit and inhibits protein synthesis.

• Notably, omadacycline has been modified to overcome efflux mechanisms of resistance (tetA/tetB) as well as the ribosomal 
resistance mechanisms (tetM) resulting in broader antibacterial coverage.

• In 2018, omadacycline was approved for use by the US FDA for the treatment of community-associated bacterial pneumonia 
(CABP) and acute bacterial skin and skin structure infections (ABSSSI). 

• Omadacycline has also been shown to be a potent inhibitor of CD because recent data reveal a low MIC towards CD compared 
with the standard-of-care antimicrobials for CD treatment. These data have led to the postulation that omadacycline provides 
protection against the development of a CDI in part due to the potent inhibitory effects towards CD..

• Although omadacycline activity towards CD might predict a lower risk of CDI compared with comparator antimicrobials, other 
factors, such as effects on the gut microbiome, may also impact on this risk. Because this was an in vitro study, we are unable to 
determine the impact on the gut microbiome that omadacycline would have compared with these comparator antimicrobials. 
However, previously published data show that although omadacycline impacts the gut microbiome in a well-established human 
gut model, neither CD germination nor toxin production was detected.32Further research is required to determine the clinical 
implication of these data.





• We screened a library of 75 oxadiazoles against C. difficile ATCC 43255. The 
findings from this collection served as the basis for the syntheses of an 
additional 58 analogs, which were tested against the same strain. 

• We report a potent (MIC50 = 0.5 μg/mL and MIC90 = 1 μg/mL values for 
101 C. difficile strains) and narrow-spectrum oxadiazole (3-(4-
(cyclopentyloxy)phenyl)-5-(4-nitro-1H-imidazol-2-yl)-1,2,4-oxadiazole; 
compound 57), which is not active against common gut bacteria or other 
tested organisms. Compound 57 is selectively bactericidal against C. 
difficile and targets cell-wall synthesis.






