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Il burden in termine di DALY (anni 
di vita persi) di 6 infezioni correlate 
all’assistenza (urinarie, sito 
chirurgico, polmonite, batteriemia, 
Clostridium difficile, sepsi 
neonatale) è quasi il doppio 
(501/DALY/100.000) rispetto a 
tutte le 32 malattie infettive 
notificabili (260 DALY/100.000)

DOI:10.1371/journal.pmed.1002150 October 18, 2016 



CDC is working with the Centers for Medicare and Medicaid Services (CMS) and 
other federal partners to reduce C. diff infections by 30% by 2020.



Quali azioni includere nel bundle
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CONTROL 



PREVENTION AND CONTROL 
Isolation Measures for Patients With CDI 
Should private rooms and/or dedicated toilet facilities be used for isolated 
patients with CDI? 

SISTEMAZIONE 
DEL PAZIENTE



PREVENTION AND CONTROL 
Isolation Measures for Patients With CDI 
Should gloves and gowns be worn while caring for isolated CDI patients? 

USO DI 
GUANTI E CAMICE



Vinyl glove use was associated with a 
reduced incidence of C. difficile 
diarrhea and is indirect evidence for 
hand carriage as a means of 
nosocomial C. difficile spread. 

Since spores may be difficult to remove from hands even with hand washing, 
adherence to glove use, and Contact Precautions in general, should be 
emphasized for preventing C. difficile transmission via the hands of healthcare 
personnel (Clostridium difficile Infections Toolkit , CDC 2009)

Am J of Med, 1990; 88:137-140.



Role of 
asymptomatic carriers? 

Rationale for universal 
glove use on units with 

high CDI rates 
Skin contamination 

Environmental contamination 

Hand imprint cultures from 
a subset of patients 
confirmed that C. difficile 
spores could easily be 
acquired on sterile 
gloves

negative stool culture 

negative stool culture Sterile gloves after contact with a 
CDAD-affected patient’s groin

CID 2007, 45:992-98 



How effective is the additional use of personal protective equipment in 
reducing C. difficile infection/transmission, compared to standard precautions 
only? 

Recommendation for the outbreak setting 
Use PPE (gloves and gowns/disposable aprons) to decrease transmission of C. 
difficile or incidence of CDI (strong recommendation, very low quality of evidence). 
Recommendation for the endemic setting 
Use PPE (gloves and gowns/disposable aprons) to decrease transmission of C. 
difficile or incidence of CDI (conditional recommendation, very low quality of 
evidence). 

USO DI 
GUANTI E CAMICE

Clin Microbiol Infect. 2018 Oct;24(10):1051-1054.



PREVENTION AND CONTROL 
Isolation Measures for Patients With CDI 

MISURE DI 
ISOLAMENTO

How long should isolation be 
continued? 

When should isolation be implemented?



Rationale for considering extending 
isolation beyond duration of diarrhea 

Clin Infect Dis 2008;46:447-50. 

The median time from 
resolution of diarrhea to 
detection of negative skin 
cultures was 7 days (95% 
CI, 3 to >9 days) 



Are contact precautions for CDI-patients effective in reducing the CDI 
rate/transmission of C. difficile in hospital settings? 

Recommendation for the outbreak setting 
Use contact precautions to decrease the transmission of C. difficile and reduce 
the incidence of CDI (strong recommendation, very low quality of evidence). 

Recommendation for the endemic setting 
Use contact precautions to decrease the transmission of C. difficile and reduce 
the incidence of CDI (strong recommendation, very low quality of evidence). 

Clin Microbiol Infect. 2018 Oct;24(10):1051-1054.

MISURE DI 
ISOLAMENTO



52 patients with CDI, CD to undetectable levels in stool samples during 
treatment; however, 1-4 weeks after treatment, 56% of patients who had 
samples tested were asymptomatic carriers of C. difficile. 
The frequencies of skin contamination and environmental shedding
remained high at the time of resolution of diarrhea (60% and 37%, respectively), 
were lower at the end of treatment (32% and 14%, respectively), and again 
increased 1-4 weeks after treatment (58% and 50%, respectively). 

Oltre il 50% dei pazienti 
continuano a eliminare CD fino 
a 4 settimane dopo la terapia



0% and 59% of HCWs’ hands were found contaminated with C.difficile
Only 2 C.difficile outbreaks implicating HCWs (contamination of blood-
pressure cuffs and lack of decontamination; physicians’ movements in between 
clean and infected patients source of cross-transmission) and 6 series of cases 
of transmission from patients to HCWs have been reported.
Frequently, HCWs failed to remove their stool-contaminated gloves prior to 
touching clean surfaces.
HCWs’ hands could play an important role in the transmission of C. difficile. 



IGIENE DELLE MANI

What is the recommended hand hygiene method (assuming glove use) when 
caring for patients in isolation for CDI? 

PAZIENTE IN ISOLAMENTO DA CONTATTO: 
lavarsi le mani con acqua e sapone dopo contatto 
con il paziente o ambiente circostante, anche dopo 
aver tolto i guanti 



Which are the most effective techniques/products for removal of C. difficile 
or its spores from hands? 

Recommendation for outbreak and endemic settings 

No specific recommendations regarding the most effective technique/product 
for removal of C. difficile spores can be made. 

Clin Microbiol Infect. 2018 Oct;24(10):1051-1054.

IGIENE DELLE MANI



Rationale for Soap and Water:
Lack of efficacy of alcohol-based handrub against C. difficile 

Handwashing with soap 
and water showed the 
greatest efficacy in 
removing C. difficile and 
should be performed 
preferentially over the 
use of alcohol-based 
handrubs

IGIENE DELLE MANI



Is ethanol-based hand rub associated with increased CDI rates as compared 
to hand washing? 

Recommendation for the outbreak setting 
Switch from alcohol-based hand rub (AHR) to hand washing due to the lack of 
in vitro activity of AHR against spores (conditional recommendation, very low 
quality of evidence). 

Recommendation for the endemic setting 
Do not switch from AHR to hand washing with soap and water to reduce the 
incidence of CDI (conditional recommendation, very low quality of evidence). 

Clin Microbiol Infect. 2018 Oct;24(10):1051-1054.

IGIENE DELLE MANI



During 2000-2003,, despite increasing 
use of alcohol hand rub from (3 to 
>30L/1000 patient-days, and hand 
hygiene episodes increased from 10% 
to 85%), there was no concomitant 
increase in CDI rates

Discouraging alcohol gel use may 
undermine overall hand hygiene 
program with untoward consequences 
for HAIs in general.

Hand Hygiene Soap vs. Alcohol gel

Patients with 1 or more tests positive for CD

IGIENE DELLE MANI



Is hand hygiene compliance associated with CDI transmission? 

Recommendation for outbreak and endemic settings 
Initiate interventions to increase hand hygiene compliance (conditional 
recommendation, very low quality of evidence). 

Clin Microbiol Infect. 2018 Oct;24(10):1051-1054.

IGIENE DELLE MANI



247 hand hygiene opportunities following care of a CDI patient were observed. 
Glove use compliance: 85.4% (211/247)
Hand washing compliance after care of CDI patients: 14.2% (35/247)
Hand rubbing: 33.2% (82/247). 
The distance from the nearest sink: 13.1m (±7.6-23.2). 

An increasing distance between the patient zone and the nearest sink was 
inversely associated with hand washing compliance (adjusted OR, 0.90, 95 
% CI, 0.84-0.97; P=0.008).



Should patient bathing interventions be implemented to prevent CDI? 

IGIENE DEL PAZIENTE



Should noncritical devices or equipment be dedicated to or specially 
cleaned after being used on the isolated patient with CDI? 

APPARECCHIATURE 
E DISPOSITIVI 



Retrospective case-control study: 287 patients positive for Clostridium difficile 
toxin (CDT) A and/or B, matched with control patients with diarrhea and 
negative CDT A and B tests. 
The risk of developing CDAD was slightly increased within the first 60 
days after endoscopy due to a possible contamination via the 
instrument, alterations in gut flora because of bowel cleansing, and 
endoscopy-related antibiotic exposure 
OR of 2 for endoscopy seems small and clinically less significant, and the 
absolute risk of developing CDAD after endoscopy is in any case very 
low.



Il reprocessing è efficace?

ERIC Report 2018: Il fallimento del reprocessing: una delle 10 maggiori 
minacce per la sicurezza del paziente

FDA Safety Communication, April 12, 2019: 
Postmarket surveillance studies, to evaluate the 
percentage of clinically used duodenoscopes which 
remain contaminated:
High concern organisms >5.4% (3% increase 
from previously 2015 Report)



Accurata sanitizzazione terminale 
dedicata all’ambiente dove viene fatta 
l’endoscopia ai pazienti con CDI oltre 
che dell’endoscopio



Cammarota G , et al.
Gut 2017;66:569–580. 
doi:10.1136/gutjnl-2016-313017

Trapianto fecale



What is the role of manual, terminal 
disinfection using a C. difficile sporicidal 
agent for patients in isolation for CDI? 

DISINFEZIONE 
AMBIENTALE

MANUALE

Should cleaning adequacy be evaluated? 

What is the role of daily sporicidal 
disinfection? 



Multicentre, randomised 
trial done in 11 acute 

care public hospitals in 
Australia, to evaluate 

the effectiveness of an 
environmental

cleaning bundle to 
reduce HAI

It’s more probable that the lack of focus on the use of an effective sporicidal agent 
for environmental hygiene related to C difficile explains why the intervention had 
no effect on C difficile infection.

The incidences of CDI 
did not change 
significantly (p=0ꞏ4655)

CDI rate: 2,34 to 2,52 per 10 000 occupied bed-days The percentages of frequent touch points cleaned increased



• Does environmental disinfection of rooms of patients with CDI decrease the 
transmission of C. difficile compared to routine cleaning? 
Introduce daily environmental sporicidal disinfection and terminal disinfection of 
rooms of patients with CDI to decrease the transmission of CDI (strong recommendation, 
very low quality of evidence).

Clin Microbiol Infect. 2018 Oct;24(10):1051-1054.

DISINFEZIONE 
AMBIENTALE

MANUALE

• Does specific education enhance thoroughness of cleaning in the context of CDI-
prevention? 
Education of environmental service personnel proved to be of particular importance.
Environmental service personnel require repeated training and regular quality control 
measurements (e.g. by labelling of surface areas before cleaning with a fluorescence 
marker) to ensure sustained high quality cleaning. 



Patient discharge: 
3-step protocol 

(cleaning, rinsing, 
disinfection) or 2-step 
(detergent+sporicidal)

High-touch surfaces: 
1-step (detergente+ 

disinfettante, 
cloro o H2O2)

5000 ppm cloro-attivo
se inferiore (1600 ppm) 
rispettare il tempo di 

contatto (20 min)

2-3 volte al giorno



Iniziare dalle aree più
pulite per finire in quelle 

più sporche (toilette)

Utilizzare la microfibra, 
di diverso colore. 

Mandarla in lavanderia 
separatamente 

Utilizzare salviette a 
base di cloro per 
disinfettare piccoli 

dispositivi in stanza



No transfer
Transfer

A

A

B

B

C

D
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E

E

F

F

C
Cont

Cont

R

ACTIVE INGREDIENTS

ONE WIPE, ONE SURFACE, ONE  
DIRECTION

EFFECTIVENESS (R) TRANSFER OF BACTERIA

R value after 10 sec

L’efficacia e il trasferimento nelle 
aree attigue dipendono dalla 
formulazione della salvietta e 

dalla modalità d’uso

I PRODOTTI PRONTI ALL’USO
Salviette pre-impregnate monouso: EN ISO 16615

1000 ppm cloro attivo



Studio comparativo tra Protocollo Operativo Standard e utilizzo di salviette 
pronte all’uso a base di cloro

Protocollo Operativo Standard:  Servizio in appalto e personale 
OSS, Soluzione detergente-disinfettante (cloro attivo 2,8%, tensioattivi 
0,5 gr) e disinfettante (cloro attivo 2,8%). 
Procedura ordinaria 1000 ppm, terminale 5000 ppm. 

Protocollo salviette pronte all’uso:  Personale OSS, procedura “one 
wipes, one direction, one surface”. Salviette impregnate con 1000 
ppm cloro attivo, efficacia sporicida in 2 min (EN 13704, EN 16615)

Percentuale siti positivi per C.difficile e per TVC superiore al limite di 125 CFU/24cm2

C. Difficile
TVC (CFU/cm2)

PRIMA                             POST POS                      POST WIPES

1000 ppm



sodium dichloroisocyanurate 1000 ppm 

Jones A.M., JHI 2013The PCR-ribotype and concentration dependent differences in the 
efficacy of the disinfectants 



2.4
cases / 1000 patient days

0.4 
cases / 1000 patient days

Riduzione 
delle infezioni da C.difficile 

passando all’uso delle 
wipes (0,55% cloro attivo, 5500ppm). 

Efficacia del 97-98% (ATP <250 RLUs). 

I PRODOTTI PRONTI ALL’USO
Salviette pre-impregnate monouso



I PRODOTTI PRONTI ALL’USO
Salviette pre-impregnate monouso

Nel Regno Unito, la Medicines and Healthcare 
products Regulatory Agency (MHRA), ha pubblicato 
nel 2010 e successivamente nel 2013, un avviso 
dove si sottolinea che la mancata osservanza delle 
istruzioni del fabbricante per la 
decontaminazione dei dispositivi medici tramite 
l’uso delle salviette, può essere considerata uso 
“off-label“;  devono essere utilizzati solo i prodotti 
raccomandati dal produttore per evitare il 
danneggiamento del dispositivo e alterazioni della 
funzionalità

In Italia, D.Lgs. 46/1997, 
emendato col D.Lgs. 37/2010) 

recepimento della Direttiva 
2007/47/CE

Superficie di acciaio 
trattata con salviette 
impregnate di cloro 
attivo (1000ppm)



Identificare chi 
(operatore formato)

fa che cosa, quando e 
in quanto tempo

Audit: tracciabilità di 
ogni fase del processo

Controllo di qualità: 
Monitoraggio 

dell’efficacia attraverso 
ATP-testing, markers 

fluorescenti

Etichettare i 
dispositivi
disinfettati



No Man’s Land: who performs cleaning and disinfection?

Infusion pumps, monitors, and 
other medical devices

Keyboards and tablets

Reusable devices Shared equipment

Critical issues in cleaning and disinfection practices: 
the outsourcing of hospital cleaning services 



Lower 
hygiene standards 
and more infections

outcourced

in-house

In 126 English acute hospital Trusts during 
2010-2014, we find that outsourcing cleaning 
services was associated with greater 
incidence of MRSA, fewer cleaning staff per 
hospital bed, worse patient perceptions of 
cleanliness and staff perceptions of availability of 
handwashing facilities. 

Critical issues in cleaning and disinfection practices: 
the outsourcing of hospital cleaning services 



Check list



THE OVERALL CLEANING 
COMPLIANCE WAS ONLY 49% 

(range, 35% to 81%), expressed as a 
percentage of evaluated surfaces. 

Volume 29, Issue 1, January 2008, pp. 1-7

P. C. Carling, M. F. Parry, S. M. Von Beheren and Healthcare 
Environmental Hygiene Study Group



J Infec Prevent, 2014,15: 31-35

Weekly environmental audit: ATP 
monitoring provided the staff with 
non-subjective results and 
immediate feedback that facilitated 
discussions about cleaning regimes, 
particularly in highlighting areas 
that require either more frequent 
cleaning or a change in cleaning 
regime. 



What is the role of automated terminal disinfection using a method that is 
sporicidal against C. difficile? 

DISINFEZIONE 
AMBIENTALE 

AUTOMATIZZARA



Are no-touch disinfection systems as effective as hypochlorite to reduce the 
environmental contamination in rooms of patients with CDI? 

Recommendation for outbreak and endemic settings 
The panel concludes that both in the outbreak and the endemic setting, no touch 
disinfection systems may be as effective in reducing transmission/incidence of 
CDI as hypochlorite (very low quality of evidence). 

Clin Microbiol Infect. 2018 Oct;24(10):1051-1054.

DISINFEZIONE 
AMBIENTALE 

AUTOMATIZZARA



Two methods:
1.Use of BIOCIDE PRODUCTS
2.Use of ELECTROMAGNETIC WAVES

ADVANTAGES
High repeatability, not dependent on operator accuracy
Operator not required after treatment activation
Dispersion of the active agent even on difficult to reach sites 
Also effective on microorganisms with environmental persistence

DISADVANTAGES
Applicable only after cleaning 
Need to operate in the absence of operator/patient
Need to confine the environment for systems that use biocides and to respect the times for 
access to the room (safety for patients and operators)
Material compatibility must be checked
Specific training is required for the operators
Acquire or rent dedicated equipment (organizational and economic aspects).
There is still limited evidence on decontamination efficacy and HAIs reduction

Automated disinfection technologies 



Efficacia del vapore di perossido di idrogeno

2 years before HPV, 
2 years during HPV

Breakpoint model indicated 
significant reduction in rate of 
CDI when HPV implemented

(1.0 to 0.4 per 1000 patient days).  

Riduzione del 60% delle infezioni 
da C. difficile dopo l’introduzione 
del trattamento a vapore di H2O2

Hydroxyl radical production 
from 30-35% H2O2,
removed by active catalytic 
conversion (H2O, O2)



QUARTZ LAMPS, CONTAINING 
ELEMENTARY MERCURY and an 
inert gas (argon): UV-C 254 nm, 
continuous emission. 

XENON GAS LAMPS (PX-UV): 
wide spectrum of UV-C 
radiations (100-280 nm) and 
visible spectrum radiations 
(380-700 nm), high intensity 
pulsed emission. Effective in 
less time

PHOTO-
CROSSLINKING

PHOTO-
DIMERIZATION PHOTO-

CROSSLINKING

PHOTO-HYDRATION

PHOTO-DIVISION
Cutting of DNA strands

PHOTO-CROSSLINKING
Cellular wall damage and lysis

PHOTO-DIMERIZATION
thymine dimers

PHOTO-HYDRATION
DNA functioning inhibition

waveleght (nm)

PHOTO-
DIVISION

UV-C electromagnetic radiation automated disinfection



Radiazione UVC continua 
a 254 nm

Dopo Protocollo Standard:
MRSA 27.9%, VRE 29.5% e CD 22.7%

Dopo Disinfezione UVC:
MRSA 3.3%, VRE 4.9% e CD 0%

(P = .0003)

Esposizione: 14 min per ciclo 
a 46,000 uWs/cm2 (4 cicli: 56min) 

o 57 min a 22,000 uWs/cm2
UVC devices are effective adjuncts to manual cleaning 
but vary in their ability to disinfect high 
concentrations of organisms in the presence of 
protein.



39-month period, 
2 interventions were 

implemented: combined use of 
multidisciplinary teams and

pulsed-xenon disinfection can 
have a significant impact on 

C. difficile transmission rates 
in long-term care facilities.

Transmission 
rates dropped 

17%
(P=0,91)

BASELINE MULTI-
DISCIPLINARY 

TEAM

MULTIDISCIPLINARY TEAM 
+ PULSED - UVC

Transmission 
rates dropped 

57% 
(P =0,02)



Cases of hospital-acquired CD infection

The same room were studied 
for the first year of pulsed xenon 
ultraviolet light disinfection 
(UVD) compared with the 1-year 
period pre-UVD. 
Exposition: 6 min near the foot 
end of each bed (12 min).

70% decrease for the adult 
intensive care units (ICUs) 
(P<.001),



Stanza di degenza occupata da oltre 48h da 
paziente con CDI

SALE OPERATORIE
Non conformità: 

16/125 (13%) Protocollo Standard 
0/85 (0%) Protocollo Modificato

Liverpool, 26-28 November 2018



Multicenter cluster randomized 
controlled crossover trial 
at nine hospitals in USA 

31226 patients 

The incidence of target 
organisms (C. difficile e VRE) 
among exposed patients was 
significantly lower after adding 
UV to standard cleaning 
strategies 

HAIs REDUCTION



SCREENING DEI 
PORTATORI

Should asymptomatic carriers of C. difficile be identified and isolated if 
positive? 



We do not recommend screening for C. difficile as a way of altering the risk of developing 
CDI in either colonized subjects or other patients and thus reducing CDI-rates (conditional 
recommendation, low level of evidence in the endemic setting). 

We do not recommend healthcare workers screening for C. difficile gut colonization as a 
routine control measure for CDI (strong recommendation, very low level of evidence in the 
endemic setting). 

Screening of asymptomatic patients and healthcare workers for C. difficile carriage 

Clin Microbiol Infect. 2018 Oct;24(10):1051-1054.

SCREENING DEI 
PORTATORI



Asymptomatic Clostridium difficile carriage has a prevalence reported as high 
as 51–85%; with up to 84% of incident hospital-acquired infections linked to 
carriers. Accurately identifying carriers may limit the spread of Clostridium 
difficile.

Screening was economically dominant (i.e., saved costs and provided 
health benefits) with a ≥10.3% colonization rate and ≥5.88% infection 
probability when contact isolation compliance was ≥25% (hospital 
perspective). 

Under some conditions screening led to cost savings per case averted (range, 
$53–272). Clostridium difficile screening, coupled with isolation precautions, may 
be a cost-effective intervention to hospitals and third party payers, based on 
prevalence. 

Screening dei portatori: costo- beneficio



Last updated: August 30, 2018 

NICU patients have frequent exposures that have been identified as CDI risk 
factors in older children and adults, including exposures to antibiotics and gastric 
acid suppression medication.

Further, compelling evidence demonstrates C. difficile transmission to 
neonates in healthcare settings, often within the first days of life. C. difficile 
spores have been isolated from baby scales, baths, incubators, and 
refrigerators in NICUs, and C. difficile strains known to cause disease in 
adults have been isolated from asymptomatic neonates.

Routine C. difficile testing 
in neonates and young 
children: the evidence 

was not sufficient



ANTIBIOTIC 
STEWARDSHIP

What is the role of antibiotic stewardship in controlling CDI rates? 



Is restriction of antibiotic agents/classes effective in reducing CDI-rate in 
hospitals? 
Restriction of antibiotic agents/classes is effective in reducing CDI rates (strong 
recommendation, low quality of evidence). 

Is reducing length of antibiotic therapy effective in reducing CDI rates in hospitals? 
Reducing the duration of antibiotic therapy is effective in reducing CDI rates (strong 
recommendation, very low quality of evidence) 

Can early treatment of suspected/diagnosed patients with CDI reduce the 
transmission of C. difficile? 
Initiate early treatment in patients diagnosed with CDI (conditional recommendation, 
very low quality of evidence)

Clin Microbiol Infect. 2018 Oct;24(10):1051-1054.

ANTIBIOTIC 
STEWARDSHIP



ALTRI FARMACI

What is the role of proton pump 
inhibitor restriction in controlling CDI 
rates? 

What is the role of probiotics in primary 
prevention of CDI? 



FORMAZIONE

Is specific education required to enhance knowledge regarding prevention of CDI? 

Educate Healthcare Workers on prevention of CDI (strong recommendation, no 
evidence due to lack of studies). 

Educate Environmental Service Personnel for reducing environmental C. difficile 
contamination and C. difficile prevalence in hospitals (repeated training and regular 
quality control measurements by labelling of surface areas with a fluorescence marker) 

Educate CDI Patients and Visitors (strong recommendation, no evidence due to lack of 
studies). 

Clin Microbiol Infect. 2018 Oct;24(10):1051-1054.
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Grazie per l’attenzione!
Beatrice Casini
beatrice.casini@med.unipi.it


