
Mantova, MAMU 
6 Ottobre 2023

Gianni  Gattuso
SC Malattie Infettive - SS Gestione ICA 

ASST  Ospedale “Carlo Poma”
MANTOVA

Strategie di controllo dell’infezione 

da Clostridioides difficile 



The most frequently reported types of HAI were:

respiratory tract infections (21.4% pneumonia and 4.3% other LTRI),

urinary tract infections (18.9%), 

surgical site infections (18.4%), 

bloodstream infections (10.8%) and 

gastro-intestinal infections (8.9%), with C. difficile infections (CDI) 

accounting for 44.6% of the latter or 4.9% of all HAI.

Suetens C et al Euro Surveill 2018 



Peterson LR. Clin Infect Dis. 2009 

Proposed revisions capture additional pathogens
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Enterobacteriaceae

Acknowledges the growing 
virulence of C. difficile

Enterobacteriaceae captures
K. pneumoniae, Enterobacter spp., and 
other resistant species including
Escherichia coli and Proteus spp.

Redefining ESKAPE…as ESCAPE



Nosocomial diarrhea may be due to infectious and 
non-infectious causes

• AB-associated diarrhea occurs in 3% to 30% of pts on AB in hospital
– Clostridium difficile is the most important cause
– Other causes poorly understood

• Staph aureus
• Candida spp
• Enterotoxigenic C. perfringens
• Salmonellosis 

• C. difficile occurs in 
– 20% to 30% of pts with AB-associated diarrhea
– 50% to 75% of those with AB-associated colitis
– >90% of those with AB-associated pseudomembranous colitis

• In USA:
--200-400 millions cases/year
--1.8 millions in hospital
--3100 deaths/year



Risk factors for CDI

• Older age (> 65 years)

• Altered microbiome

• Antibiotic use (increased risk related
to duration and number of atb)

• Hospitalization (increased risk related
to duration of atb)

• ICU stay



Karanika S. et al. J of Am Geriatric Soc 2017
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Prevenzione della CDI

1) Prevenzione “farmacologica”
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Consumi di antibiotici rilevanti per terapia 
infezioni MDR (assistenza ospedaliera, 2020)

22,7% consumo ospedaliero
+24,6% rispetto a 2019





ASP significantly reduce the incidence of infections and colonisation with antibiotic-resistant bacteria and CDI in hospital inpatients  



Sartelli M. et al. WJES 2022



Effectiveness of Oral Vancomycin for Prevention of Healthcare Facility-Onset

CDI in Targeted Patients During Systemic Antibiotic Exposure

Randomized Controlled Trial

(Target patients were ≥60 years old, hospitalized ≤30 days prior to the
index hospitalization, and received systemic antibiotics during prior
hospitalization) Johnson SW et al, 2020

Once-daily oral vancomycin was a clinically efficacious, well-tolerated, cost-
effective option for patients at risk for developing HCFO-CDI while
hospitalized



Probiotics - effect on prevention of CDAD
Gao XW et al. Am J Gastroenterol 2010



Probiotics

for primary prevention of CDIoutside of clinical trials (no
recommendation).

ACG Guidelines 2021
We recommend against probiotics for the prevention of CDI in
patients being treated with antibiotics (primary prevention)
(conditional recommendation, moderate quality of evidence).

We recommend against probiotics for the recurrence of CDI -
secondary prevention

of evidence).
(strong recommendation, very low quality  

ESCMID Guidelines 2021

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

IDSA/SHEA Guidelines 2018

There are insufficient data at this timeto recommend administration of
probiotics



Prevenzione della CDI

2)  Prevenzione della trasmissione





Il rischio di acquisire una infezione (ICA) in Italia è, in 
media, della stessa entità o maggiore di quanto 

riportato in letteratura

--Ogni anno si verificano in Italia 450.000-700.000 ICA

(incidenza 5%-8%) , che sono direttamente responsabili di  

4500-7000 decessi

Se si assume che il 30% sia prevenibile:

--ogni anno sono potenzialmente prevenibili 135.000-

210.000 infezioni e 1350-2100 decessi



C diff is a common cause of HAI
Magill SS et al NEJM 2018



E operativamente?

1. Linee Guida e protocolli

Precauzioni standard (lavaggio delle mani, DPI, disinfezione e 
sterilizzazione dei DM, decontaminazione, pulizia e disinfezione 
ambientale, precauzioni per ridurre il rischio infettivo in corso di 
manovre invasive)

Precauzioni di isolamento (atte ad evitare la trasmissione dei germi per 
contatto, via aerea e droplet)

2. Educazione sanitaria degli operatori sanitari

3. Educazione sanitaria di pazienti e visitatori







Transmission

• Transmitted through feces
– Bathtubs, toilets, and rectal thermometers reservoirs 

for spores

• Enter body via mouth or mucous membranes

• Healthcare workers working with different patients





• Antibiotic stewardship
• Hand Hygiene
—Soap and water may not eliminate all spores
—4% chlorhexidine soaps recommended
• Single-use disposable and dedicated equipment in

patient’s room
• Barrier precautions
• Gloves and gowns
• Contact precautions for 48 hours after resolution

of diarrhea, or duration of stay

Surawicz CM et al. Am J Gastroenterol 2013

Preventing spread of C diff in the hospital





The mechanism of microbe cross-transmission is summarised in
the World Health Organization (WHO) 2009 HH guidelines “five
moments”:
1) presence of microbes on patient skin and/or in patient’s
environment,
2) transfer of these organisms to HCWs’ hands,
3) microbes survival on HCWs' hands,
4) incorrect hand cleansing by HCWs, and
5) cross-transmission to other patients.



Prevenzione della CDI

3) Prevenzione delle recidive



Epidemiology of Recurrent CDI (rCDI)

Louie TJ et al. N Engl J Med 2011
Johnson S et al J Infect 2009
Kelly C et al Clin Microb Infect 2012

• Recurrence of symptomatic disease following initial resolution
of symptoms is a frequent complication, defined as symptoms
of re-infection within 8 weeks of the prior episode; rCDI
occurs in 20-30% of CDI patients.

• In hospitalised patients, rCDI is responsible for increased
mortality and decreased quality of life.

• The risk of subsequent recurrences after a first one doubles
after 2 or more recurrent episodes.

• Finally the patient could be trapped in a ‘recurrent CDI cycle’,
which is problematic to resolve, and further increases the
burden to healthcare facilities.



Risk of CDI Recurrence Increases Proportionally 
With Each Subsequent Episode

Recurrence is common and disproportionately affects the elderly.
After an initial CDI episode, up to 25% of patients have recurrent CDI, and 

approximately 45% to 65% of these patients have further recurrences.

The 3 most current guidelines (IDSA, ACG, and ESCMID) recognize and differentiate 
treatment recommendations for initial, recurrent, and multiple recurrent CDI cases.



Risk factors for recurrent CDI

• Older age (> 65 years)

• Comorbidity and immunosoppression (IBD, malignancy,
kidney diseases/altered microbiome

• Antibiotic and PPI use (modifiable risk factor)

• Prolonged length of hospital stay - LTCFs residence

• Renal dysfunction

• Prior C. diff infection

Khanna S et al. Mayo Clin Proc 2012



CMI 2015





• ACG Guidelines 2021: for pts. with rCDI who are not candidates
for FMT, who relapsed after FMT or require frequent courses
of Abx, suppressive oral Vanco may be used to prevent
recurrences (very low quality of evidence); may be considered
during Abx if history of CDI and high risk of recurrence)

• ESCMID Guidelines 2021: in very selected pts. with a history of
recurrence of CDI incited by systemic Abx use, prophylaxis with
microbiota sparing CDI Abx may be warranted, after carefully
balancing the risk and benefits, and after consultation with an
Infectious Diseases or Clinical Microbiology specialist.

Antibiotic Prophylaxis



Cornely OA et al. Lancet Infect Dis 2012



Fidaxomicin: phase 3 trials 
CDI recurrence

Mullane KM, Gorbach S. Expert Rev Infect Ther 2011
Louie TJ et al. NEJM 2011



Treatment of multiple recurrent CDI



Prabhu VS et al CID 2018



Golan Y et al. 2020



Stool Transplantation



Gough E et al. CID 2011

• Systematic literature review of IMT treatment for
recurrent CDI and pseudomembranous colitis.

• In 317 patients treated across 27 case series and reports,
IMT was highly effective, showing disease resolution in
92% of cases.

• Effectiveness varied by route of instillation,
relationship to stool donor, volume of IMT given, and
treatment before infusion.

• Death and adverse events were uncommon.



• The mean long-term follow-up period was 17 months.

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

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

• The secondary cure rate was 98 % .

Brandt LJ et al. Am J Gastroenterol 2012

• 77 patients (average age: 65 years).



Cheng YW et al. Am J Transplant 2019



Take home messages
• C difficile remains a significant cause of morbidity and mortality

worldwide. Current approaches to reduce CDI using ASP and ICP have
not led to a consistent marked decline in disease rates.

• Historically, two antibiotics (metro & vanco) have been used routinely
for CDI treatment.

• Novel antimicrobial agents are being evaluated in phase III trials; it is
not yet clear what will be the roles of these agents in future CDI
treatment.FIDAXOMICIN is an important therapeutic option for rCDI.

• The study of pathogenesis of CDI remains the key for the best CDI
management

• Prophylaxis is an optimum approach to reduce the impact of CDI
especially in high-risk populations; monoclonal antibodies, antibiotic
blocking approaches and multiple vaccines are currently in advanced
clinical trials, and some are on the market.

• The treatment of rCDI is particularly troublesome, and several
different live biotherapeutics are being developed, in addition to FMT.



GRAZIE







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), stratified by baseline C difficile infection severity, cancer presence, age (≥75 
years vs <75 years), and number of previous C difficile infection occurrences. The primary 
endpoint was sustained clinical cure 30 days after end of treatment (day 55 for extended-
pulsed fidaxomicin and day 40 for vancomycin), assessed in all randomised patients who 
met the inclusion criteria and received at least one dose of study medication (modified full 
analysis set

Extended-pulsed fidaxomicin versus vancomycin for Clostridium difficile infection in patients 60 years and older (EXTEND): a ran

Prof Benoit Guery, MD 

Lancet Inf Dis 2011

Antibiotico macrociclico che inibisce subunità sigma della RNA polimeri, inibendo sintesi
Proteica. Assorbimento sistemico ridotto, attivo su G+, soprattutto Clostridi.



Tapered-pulsed Vanco

VCM-TP was defined as tapering vancomycin administration frequency in the 
sequence of once daily (pulse phase), and then every other day or every third 
day dosing for at least 2 weeks 

Abstract      CID 2017

We retrospectively studied vancomycin taper and pulse treatment on 100 consecutive, evaluable patients with recurrent Clostri


