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ΧThemere presenceof a microorganismon an
environmentalsurfacedoesnot confirmit as the
cause of patient infection even if the same
microbe is recovered from both. Rather,
necessarystepsinvolvedin the “chain of cross-
transmission” must be completed.

Guidelines for environmental 
infection control 

in health-care facilities 
Recommendations of CDC and the 

Healthcare Infection Control 
Practices Advisory Committee - 2003
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The diversity of bacteria identified in the biofilms was broad: obligate anaerobes accounted for

around 50% of the bacterial species identified. This suggests that these obligate anaerobes

resided in the anaerobic portions of the biofilms.

The identification of biofilms on dry hospital surfaces might explain why vegetative bacteria

remain viable on dry hospital surfaces for such long periods, explain why conventional

cleaning and disinfection consistently fails to eliminate pathogens from surfaces.
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Hypochlorite exposure reduced plate counts by a factor of 7 log10, and reduced biofilm

biomass by a factor of 100; however, staining of residual biofilm showed that live S.

aureus cells remained.

hypochlorite-treated (20,000 ppm) biofilm showing significantly

reduced numbers of live (green) and dead (red) bacteria
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Moleculartypingdemonstratedthe presenceof relatedstrainsin patients and in
the environment (Group A) and on the hands of healthcare workers and
environment(GroupD).

La genotipizzazione 
per dimostrare la 
relazione tra 
contaminazione 
ambientale-paziente-
operatoresanitario
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Le superfici òinanimateó.
Otter et al American Journal of Infection Control 41 (2013) S6-S11

Å Environmentalsurfaceswere once thought to play a negligible
role in the endemictransmissionof nosocomialpathogens.

Å However, recent data indicate that contaminated surfacesplay
an important role in the endemicand epidemic transmissionof
certainpathogensthat causehealth care-associatedinfections.

Å Clostridium difficile, MRSA, VRE, norovirus, and multidrug-
resistant (MDR) gram-negative rods including Acinetobacter
baumannii share the ability to be shed from infected or
colonizedpatients, survive on dry surfacesfor extend periods,
andare difficult to eradicateby cleaninganddisinfection.

Å Whereasthe role of contaminated surfacesin the transmission
of somepathogenssuchasthe spore-forming Cdifficile hasbeen
recognized for some time, the importance of contaminated
surfacesin the transmissionof other pathogenssuchas MDRA
baumanniihascometo light only in recentyears.

Å The continued emergenceof antimicrobial resistancein gram-
negative bacteria in particular meansthat effective prevention
andcontrol strategiesare requiredurgently.Prof Gaetano Privitera, Università di Pisa



Cosa sappiamo oggi
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Transmissionof healthcare-associatedpathogensmost frequently occurs
via the transiently contaminated hands of healthcare workers1,2, but
environmental surfacessuch as medical equipment and housekeeping
surfaces (hand-touch sites) may also contribute to the spread of
pathogens1,3-12.
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It’s just aseasy
to pickup microbes
from the environment
asit is from patient
(Carlingand Bartley; AJIC 2009)   
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Le mani del personale sanitario si contaminano per 
contatto con il paziente o con le superfici ambientali?

La contaminazione delle mani con MRSA è simile dopo il contatto con il 
paziente (40% colture positive) e il contatto con le superfici ambientali 
(45%).      Stiefelet al., ICHE 2011Prof Gaetano Privitera, Università di Pisa
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Å What is already known on this topic? 
ï Hepatitis C virus (HCV) transmission

documented in health care settings has
been primarily a result of unsafe injection
practices including reuse of needles,
fingerstick devices,and syringes,and other
breachesin infection control.

Å What is added by this report? 
ï Two separate occurrencesof health care–

associatedHCVtransmissionlikely resulted
from breaches of infection prevention
practicesduring surgicalprocedures. In one
case, two patients received injectable
propofol from the samemedication cart; in
the other, two patients received kidneys
that had been perfused on the same
machine. Molecular analysesof HCVstrains
helped epidemiologic investigators identify
the sourceof transmission.Prof Gaetano Privitera, Università di Pisa



Å EVDis transmitted by contact with infected blood or bodily
fluids with an infectious dose of <10 viruses and high virus
concentrationsin blood 108 virusparticles/mL

Å Although negative for virus by molecular testing (quantitative
polymerase chain reaction [qPCR] assay), discharged NBU
patients successfullytreated for EVDare at risk of touchingEVD
contaminatedsurfaceswithin the patient room and may serve
as a diseasevector to areasoutside of isolation on discharge
from the unit.

Å Additionally, EVDpatient remains are infectious and require
safeandrespectfulinfection control measures.

Å To managerisks posedby EVD,the NBUusesinfection control
protocols that guide all steps of patient release, removal of
patient remains,waste disposal,and systematicenvironmental
decontaminationthat involveswaste removal,surfacecleaning,
andmultiple stepsof disinfection.
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ÅBedside computing may lead to increased
hospital-acquired infections mediated by
computer input devices handled immediately
after patient contact.

ÅWe compared2 decontaminationmethods in 2
typesof wards.

ÅWe found high baseline contamination rates,
which decreased following decontamination,
but the ratesremainedunacceptablyhigh.

ÅDecontamination was more effective in
intensive care units compared with medical
wards and when using alcohol-based
impregnated wipes compared with quaternary
ammonium-basedimpregnatedwipesProf Gaetano Privitera, Università di Pisa



3 su 20 (15%) IPad 

sono risultati positivi per 

C.difficile o GRAM-, 

nessuno per S.aureus

Efficacia di differenti metodi di disinfezione 

(IPad artificialmente contaminati)Prof Gaetano Privitera, Università di Pisa



Å Twenty-four studies analyzed contamination of stethoscopes, with
MRSAcontamination prevalenceof 0–42%and GNRprevalenceof 0–
31%.

Å Twentyeight studies analyzeddigital communication devices; 21 of
these evaluated mobile phones explicitly. The range of MRSA
contamination for phones was 0–20% and the range of GNR
contamination for phoneswas0–75%.

ÅOnestudyof tablets hadMRSAcontaminationof 50%.

Å Eightstudieson white coatsyielded rates of MRSAcontamination of
0–16%, with GNRcontaminationof white coatsrangedfrom 0 to 42%.

Å Necktieshad a reported MRSAcontamination rate of 3%–32% and
GNRcontaminationof 11%–23%in 5 studies.
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Antibiotic pressures
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Aumento del rischio associato con la condivisione di una stanza 
dove precedentemente è stato ricoverato un paziente:
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Giugno 2019: Un cluster di infezioni da 
Bacillus cereus in TI
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Background: There are few data and 
no accepted standards for air quality 
in the intensive care unit (ICU). Any 
relationship between airborne 
pathogens and hospital-acquired 
infection (HAI) risk in the ICU 
remains unknown.

Aim: First, to correlate 
environmental contamination of air 
and surfaces in the ICU second, to 
examine any association between 
environmental contamination and 
ICU acquired staphylococcal
infection.

Conclusion: Passive air sampling
providesquantitative data 
analogousto that obtained from 
surfaces. Settle plates could serve as 
a proxy for routine environmental 
screening to determine the infection 
risk in ICU.
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Å ah5![L¢!Ω ht9w!¢L±9

Å Utilizzare i DPI prima di entrare nella stanza da disinfettare.

Å [Ŝ ǎǳǇŜǊŦƛŎƛ άƘƛƎƘ touchέ ŘŜƭƭŀ ŎŀƳŜǊŀ Řŀ ƭŜǘǘƻ Ŝ ŘŜƭ ōŀƎƴƻ ŘŜǾƻƴƻ ŜǎǎŜǊŜ ǇǳƭƛǘŜ Ŝ ŘƛǎƛƴŦŜǘǘŀǘŜ ŘǳŜ 
volte al giorno (mattina e a fine giornata) secondo le procedure previste e con prodotti di 
riconosciuta efficacia e classificati come Presidio Medico Chirurgico (PMC) o Dispositivo Medico 
ό5aύ ŀ ǎŜŎƻƴŘŀ ŘŜƭƭŀ ŘŜǎǘƛƴŀȊƛƻƴŜ ŘΩǳǎƻΦ

Å Non è necessario usare soluzioni a base di cloro (ICHE 2017). Per la pulizia e la disinfezione di altre 
ǎǳǇŜǊŦƛŎƛ ƴŜƭƭŀ ǎǘŀƴȊŀ Ŝ ƛƭ ōŀƎƴƻ ǎŜƎǳƛǊŜ ƭŜ ǇǊƻŎŜŘǳǊŜ ǇǊŜǾƛǎǘŜ ŘŀƭƭΩƻǎǇŜŘŀƭŜΦ

Å Assicurarsi che il protocollo di disinfezione utilizzi un approccio sistematico, con un elenco di 
compiti ben definiti in modo che tutte le superfici contaminate siano pulite e disinfettate. Se 
possibile destinare personale specifico alla pulizia e disinfezione di queste aree.

Å Assicurarsi che la pulizia e la disinfezione siano svolte tempestivamente a seguito di 
contaminazione ambientale. Quando termina l'applicazione di precauzioni aggiuntive contro la 
trasmissione microbica o a seguito della dimissione del paziente occorre procedere con la 
disinfezione terminale della stanza secondo la procedura aziendale.

Å Tutto ciò che non può essere pulito e disinfettato deve essere eliminato. Divisori e tende devono 
essere cambiate (ICHE 2017).

Å Eliminare o pulire e disinfettare il materiale utilizzato in modo da evitare la colonizzazione 
dell'ambiente.

Å MATERIALI E DISPOSITIVI MEDICI

Å Utilizzare materiali sanitari monouso o riservati ad uso esclusivo del paziente. Limitare i materiali 
ǎŀƴƛǘŀǊƛ ŀƭƭΩƛƴǘŜǊƴƻ ŘŜƭƭŀ ǎǘŀƴȊŀ ŀƭƭŀ ǉǳŀƴǘƛǘŁ ƴŜŎŜǎǎŀǊƛŀΦ L ŘƛǎǇƻǎƛǘƛǾƛ ƳŜŘƛŎƛ ǊƛǳǘƛƭƛȊȊŀōƛƭƛ ŘŜǾƻƴƻ 
essere puliti e disinfettati prima di essere applicati su un nuovo paziente.

Å Se il paziente è portatore di un dispositivo medico invasivo occorre valutarne periodicamente la 
ƴŜŎŜǎǎƛǘŁ Ŝ ǊƛƳǳƻǾŜǊƭƻ ǉǳŀƴŘƻ ƴƻƴ ŝ ǇƛǴ ƴŜŎŜǎǎŀǊƛƻ ŀƭ ŦƛƴŜ Řƛ ǇǊŜǾŜƴƛǊŜ ƭΩƛƴǎƻǊƎŜƴȊŀ Řƛ ƛƴŦŜȊƛƻƴƛΦ

Å GESTIONE DEGLI ESCRETI

Å 9Ω ƛƳǇƻǊǘŀƴǘŜ ŎƘŜ ƛƭ ǇŀȊƛŜƴǘŜ Ǉƻǎǎŀ ŀǾǾŀƭŜǊǎƛ Řƛ ǳƴ ōŀƎƴƻ ǊƛǎŜǊǾŀǘƻΦ

Å Utilizzare sacchi igienici per coprire la padella o il secchio della comoda riservate al paziente.

Å vǳŜǎǘŜ ŘŜǾƻƴƻ ŜǎǎŜǊŜ Ǉǳƭƛǘƛ Ŝ ŘƛǎƛƴŦŜǘǘŀǘƛ ŘƻǇƻ ƻƎƴƛ ǳǎƻΦ [ΩƛƳǇƛŜƎƻ Řƛ ǳƴ lavapadellea 
termodisinfezioneè raccomandato.

Å Assicurarsi che tutte le strutture fisse (comoda, supporti per i sacchetti igienici) vengano puliti e 
ŘƛǎƛƴŦŜǘǘŀǘƛ ǘǊŀ ǳƴ ǳǘƛƭƛȊȊƻ ŜŘ ǳƴ ŀƭǘǊƻ ǘǊŀƳƛǘŜ ƭΩǳǎƻ Řƛ ǎŀƭǾƛŜǘǘƛƴŜ ŘƛǎƛƴŦŜǘǘŀƴǘƛΦ Lƴ ǇǊŜǎŜƴȊŀ Řƛ ǎǇƻǊŎƻ 
visibile, le attrezzature devono essere pulite e disinfettate completamente tramite l'impiego di un 
lavapadelle. 
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Quale livello di pulizia 
vogliamo garantire?
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Obbiettivi della Sanificazione

ÅPulizia

ÅComfort

ÅManutenzione e integrità delle superfici

ÅEliminare i serbatoi dei microrganismi

ïLimitare la trasmissione dei microrganismi 
a partire dalle superfici ambientali inerti
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Lõappalto dei servizi 
ambientali

ÅThere is extensiveoutsourcingof hospital cleaning
services to private sector contractors, in part
becauseof the potential to reducecosts.

ÅIn this contest,to implement the cleaningprotocols
is very difficult : contracted-out services are
considered too inflexible to deal with changing
circumstances,including unscheduled cleaning or
changesin productsandprotocols.

ÅMoreover the service does not cover all critical
environmentalsurfaces, devicesaresanitizedonly if
they aredisconnectedfrom the electricitynetwork.
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Passare dalla programmazione delle attività 
basata sulla valutazione del rischio per aree 

al rischio situazionale basato sul paziente
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Qualità Attese dalle Operazioni di 
Sanificazione

ÅOperazione non contaminante

ïper l’ambiente

ïper l’operatore

ÅOperazione efficace

ïpulizia macroscopica

ïpulizia “biologica”

ïpulizia microbiologica

ÅFattibile

ïPersonale, mezzi, tempo, costi…. 
Prof Gaetano Privitera, Università di Pisa



ммо ǎǳǇŜǊŦƛŎƛ ŀƳōƛŜƴǘŀƭƛ ǎƻƴƻ ǊƛǎǳƭǘŀǘŜ άǇǳƭƛǘŜέ ƴŜƭΥ 

82-91% ispezione visiva
10-14% determinazione ATP 
30-45% analisi microbica

What is clean?......what an individual thinks it is!

We should not define cleanliness without indicating how we

would assess it Prof Gaetano Privitera, Università di Pisa
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Come misurare

il ñpulitoò?
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Possiamo migliorare il modo di 
sanificare gli ambienti sanitari
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Migliorare la sanificazione nelle 
strutture sanitarie
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Esempi di «High Touch Surfaces »
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Environmental services (EVS) personnel have the shared responsibility to help stop

healthcare-associated infections (HAIs) from spreading by working with colleagues,

prioritizing areas that pose immediate safety risks, and following guidelines for cleaning and

disinfecting. This interactive training illustrates the important role EVS personnel have in

the prevention of HAIs.
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Usare lo strumento dellõaccreditamento
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Nuove Aree di Attenzione

ÅL’impatto ambientale

ÅLa sicurezza del personale

ÅLa natura delle superfici da 
decontaminare

ÅLe metodiche innovative

ÅLa ridotta suscettibilità ai 
disinfettanti
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Una nota di cautela :
Attenzione a non prevaricare
in nome della salvaguardia
ambientale i principi di
efficacia e di cautela che si
impongono nellõambitodella
gestione del rischio biologico
nelle strutture sanitarie .
Metodiche e prodotti
alternativi devono essere
valutati prioritariamente alla
luce della riduzione del rischio
infettivo per i pazienti, gli
operatori sanitari e dei servizi
appaltati e i visitatori .
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ÅWish 1: Care about me.
ÅWish 2: Care for each 
other.
Patients understood that if health care 
professionals care for one another τ
doctors, nurses, social workers, managers, 
housekeepers τthat they would get 
better care, have a better experience and 
have better outcomes. 

ÅWish 3: Put my interests 
first.
άOur health care system has 40% waste by 
the most conservative estimates, and the 
top three categories of waste we own: 
overtreatment, failures of care delivery, 
ŦŀƛƭǳǊŜǎ ƻŦ ŎŀǊŜ ŎƻƻǊŘƛƴŀǘƛƻƴΦέ
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