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Australian Infection Control Association (AICA), now known as the Australasian College of Infec-
tion Prevention and Control (ACIPC), produced a position statement on infection control require-
ments for preventing and controlling Clostridium difficile infection (CDI) in healthcare settings.
Methods: The statement updated in 2017 to reflect new literature available .The authors re-
viewed the 2011 position statement and critically appraised new literature published between
2011 and 2017 and relevant current infection control guidelines to identify where new evidence
had become available or best practice had changed.
Results: The position statement was updated incorporating the new findings. A draft version of
the updated position statement was circulated for consultation to members of ASID and ACIPC.
The authors responded to all comments received and updated the position statement.
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1 Reclassified in 2016 as Clostridio
Citron DM, Tyrrell KL, Finegold SM. Re
difficile as Clostridioides difficile (Ha
1938. Anaerobe. 2016; 40:95e9).
Conclusions: This updated position statement emphasizes the importance of health service orga-
nizations having evidence-based infection prevention and control programs and comprehensive
antimicrobial stewardship programs, to ensure the risk of C. difficile acquisition, transmission
and infection is minimised.
ª 2018 Australasian College for Infection Prevention and Control. Published by Elsevier B.V. All
rights reserved.

Highlights

� Antimicrobial stewardship.
� The use of standard and contact precautions.
� Environmental and equipment cleaning and disinfection.
� Staff, patient and visitor education.
Introduction

Process of position statement development

In 2011, the Australasian Society for Infectious Diseases
(ASID) and the Australian Infection Control Association
(AICA), now known as the Australasian College of Infection
Prevention and Control (ACIPC), produced a position state-
ment on infection control requirements for preventing and
controlling Clostridium difficile1 infection (CDI) in health-
care settings [1].

In 2017, the authors reviewed the 2011 position state-
ment as well as critically appraising new literature pub-
lished between 2011 and 2017 and relevant current
infection control guidelines to identify where new evidence
had become available or best practice had changed. The
position statement was then updated accordingly. A draft
version of the updated position statement was circulated
for consultation to members of ASID and ACIPC. The authors
responded to all comments received and updated the po-
sition statement as necessary.

C. difficile (Clostridioides difficile) infection

Clostridium difficile is a Gram-positive, anaerobic, spore-
forming, potentially toxigenic bacterium. In the United
States, C. difficile now rivals methicillin-resistant Staphy-
lococcus aureus (MRSA) as the most common cause of
healthcare-associated infection (HAI), accounting for $3.2
billion in excess costs annually [2e4].

CDI may present with varying severity, from mild diar-
rhoea to pseudomembranous colitis, toxic megacolon and
can result in death. Since 2000, there has been an increase in
the rates of CDI in some healthcare facilities in the United
States, Canada and Europe that has been associated with an
epidemic strain of C. difficile. This strain (BI/NAP1/027,
toxinotype III or PCR ribotype 027) is characterised by binary
ides difficile (see Lawson PA,
classification of Clostridium
ll and O’Toole 1935) Prévot
toxin production and increased sporulation [2,5]. Other
virulent strains associated with severe disease in Europe
have also emerged, including PCR ribotypes 015, 018 and 056
[6]. Australian surveys concerning isolates obtained from
2012 to 2014 indicated that the most common ribotypes
were 014/020, 002, 056 and 070 [7,8]. Small numbers of
virulent ribotypes 078 and 244 were found. Few isolates of
ribotype 027 were identified in these surveys despite docu-
mented detections in Victoria, WA and NSW [9e11].

Epidemiology of C. difficile infection

While the national prevalence of CDI is unknown, some
Australian states have reported rates between 2.49 and 16.3
per 10,000 bed days [12e14]. The rate of CDI in the United
Kingdom has declined from 14.9 cases per 10,000 patient
days in 2007/8 to 3.67 cases per 10,000 patient days in 2016/
17 [15]. The most recent reported rate of CDI in the United
States was 14.9 cases per 10,000 people in the population in
2015 [16]. Most cases have been in hospitalised individuals;
however, increasing numbers of community-associated cases
are being reported in Australia [7,12,17], as well as in the
United States and Europe [16,18e22]. The prevalence of
community-associated CDI (CA-CDI) in Australia is considered
to be less than 30% of all CDI cases [7,12].

CA-CDI is an emerging concern of public health signifi-
cance. Risk factors for CA-CDI include antimicrobial expo-
sure, with the strongest associations found with prior use of
clindamycin, fluoroquinolones and cephalosporins [23].
Whilst there are associations with similar comorbidities to
hospital associated CDI, CA-CDI cases are frequently
younger and lack traditional risk factors. The epidemiology
of and specific risk factors for CA-CDI requires further
study. The available evidence suggests close contacts
(including children < 2 years old), the environment, ani-
mals (particularly production animals) and food as potential
sources of this infection in the community [29].

Surveillance

In 2013 the Australian Commission for Safety and Quality in
Healthcare (ACSQHC) established a national definition and
surveillance method for hospital-identified CDI (HI-CDI)
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[30]. This national approach is consistent with surveillance
definitions and recommendations that have been previously
endorsed and used in Europe and the United States [31,32].
The national definition for HI-CDI specifies that a CDI case is
defined as a case of diarrhoea (that is, an unformed stool
that takes the shape of the container) where the stool
sample yields a positive result in a laboratory assay for C.
difficile toxin A and/or B, or toxin-producing C. difficile is
detected in the stool sample by culture or other means.
Data collection only includes new HI-CDI cases. Cases to be
excluded are those who test positive within the last eight
weeks of their previous positive test and patients who are
<2 years of age. Paediatric carriage of C. difficile is highest
in infants and declines markedly after the first year [33].
However, disease is uncommon at this age and therefore
national surveillance usually do not include children <2
years of age. A surveillance implementation guide to sup-
port health service organisations (HSO) to implement
hospital-based surveillance of CDI is also available [34].
This guide provides guidance on applying standard exposure
classification criteria in line with international expert
consensus on the categorisation of CDI associated with
healthcare and community exposure [31].

Since January 2013, each HSO is required to undertake
surveillance of CDI as part of the National Safety and
Quality Health Service (NSQHS) Standards, Standard 3 e
Preventing and Controlling HealthcareeAssociated Infec-
tion. This requirement will continue with the release of the
2nd edition of the NSQHS Standards and the Preventing and
Controlling HealthcareeAssociated Infection Standard in
November 2017 for implementation in January 2019. In
addition, CDI surveillance is a specific requirement of the
national Performance and Accountability Framework (PAF)
[35], which is the reporting instrument for the National
Health Reform Agreement. In the majority of Australian
states and territories, surveillance is undertaken at the
individual hospital level and is reported centrally at the
jurisdictional level either as incidence data or as aggregate
data by individual hospitals. Given that private pathology
providers usually do not link in with current jurisdictional
reporting systems, it is likely that the burden of CDI in the
community is underestimated using hospital-based surveil-
lance methods.

The ACSQHC has recently undertaken work to examine
the usefulness of patient administrative data as a means to
monitor the national CDI burden. Coding data for ICD-10
code A04.7 (Enterocolitis due to C. difficile) was compared
against traditional clinical epidemiological surveillance
data provided by the individual states [36]. Despite a high
level of comparability being observed, there is still a time
lag between the time of diagnosis and when administrative
data become available for analysis at a national level.
Further work also needs to be done to confirm case validity.
Access to administrative data is more timely at the hospital
level and individual hospitals can use their own patient
administrative data systems to complement traditional
clinical epidemiological surveillance methods and other
evaluation strategies to broadly monitor the effectiveness
of local infection control and antimicrobial strategies and
identify the need for practice improvement.
Patient identification and diagnostic testing

Laboratory testing and diagnosis should be carried out
consistent with the Public Health Laboratory Network
Laboratory Case definition for CDI [37]. In particular:

� Tests for toxigenic C. difficile should only be performed
on unformed stool specimens (or gut contents from pa-
tients with diarrhoea), unless ileus is suspected. Positive
test results from formed stools should be disregarded.

� All adults and children �2 years old, who have been
hospitalised for �48 h and develop diarrhoea (�3 un-
formed stools in a 24-hour period) should be tested for
CDI.

� All adults and children �2 years old, in whom diarrhoea
has persisted for >48 h and no other enteropathogen has
been identified should be tested for CDI.

� Repeat testing of faecal specimens during the same
episode of diarrhoea is not recommended:
� a) within 4 weeks of a positive test (response to
treatment is determined by clinicalcriteria) or

� b) following a negative test e unless CDI is strongly
suspected and a more sensitivemethod (e.g. nucleic
acid amplification testing) is used after a negative
immunoassay.

Tests for C. difficile in children <2 years old should only
be performed in consultation with a paediatrician.

Diarrhoea is defined as loose stools that take the shape
of a receptacle or that correspond to Bristol Stool Chart
types 5e7 [38]. Diarrhoea is � 3 loose or unformed stools in
24 h or fewer consecutive hours or occurs more frequently
than what is normal for the individual [38,39].

Infection prevention and control professionals and
clinicians must be informed of CDI cases promptly in order
to implement effective infection control precautions.
Routine identification of asymptomatic carriers is not
recommended [32].

Hospitals should also be alert to the possibility of CDI
presenting in patients from the community, including resi-
dential aged care facilities. It is reasonable to consider
testing outpatients >65 years presenting with diarrhoea, as
defined above, and those patients with one or more risk
factors for CDI (see Table 1).

Routes of transmission

The period between exposure to C. difficile and the
occurrence of symptoms has been estimated to be a median
of 2e3 days [40]. The primary mode of transmission of C.
difficile is person-to-person via the faecal-oral route. C.
difficile can exist in a vegetative or spore form. These
spores can persist on environmental surfaces or portable
equipment for several months and place patients at risk
from contamination of healthcare workers’ (HCWs) hands
and fomites [40e43]. In heavily contaminated environ-
ments spores may be aerosolised by movement of HCWs and
patients, allowing widespread dissemination [44,45].
Spores are resistant to the bactericidal effects of alcohol



Table 1 Risk factors for Clostridium difficile infection.

Antimicrobial exposure [23,24]
Advanced age [5,25]
Prolonged hospitalisation [5]
Residence in aged care facilities/nursing homes [26]
Immunosuppression/chemotherapy [5]
Gastrointestinal surgery or manipulation of the

gastrointestinal tract [5], nasogastric tube insertion [27]
Gastric acid suppressive therapy [28]
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and most hospital disinfectants [46,47]. A prior room
occupant with CDI is a significant risk factor for CDI acqui-
sition [48,49], independent of established CDI risk factors
as shown by a single centre intensive care study [50]. Of
patients who acquired CDI after admission to the ICU, 4.6%
had a prior occupant without CDI, whereas 11.0% had a
prior occupant with CDI (P Z 0.002).

The use of molecular technology such as multilocus
variable number of tandem repeats analysis and whole
genome sequencing has increased our understanding of the
transmission dynamics of C difficile. It is now clear that
symptomatic patients do not account for all episodes of C.
difficile transmission and infection [51,52]. One systematic
review that included 8725 patients reported the colonisa-
tion rate was more than 8% and colonisation on hospital
admission was significant risk for subsequent C. difficile
disease compared with non-colonised patients (RR 5.86,
95% CI 4.21e8.16) [53].

Infection prevention and control precautions.

It is likely that there are many more individuals colonised
with C. difficile than those who have been identified with
the disease (CDI) [43,54,55], making a targeted focus on
this pathogen (i.e. vertical control strategies) relatively
less important than broad based horizontal strategies that
focus on all infections due to all pathogens, such as anti-
microbial stewardship, hand hygiene and adequate envi-
ronmental cleaning [56]. A summary of the recommended
measures for the prevention and control of C. difficile in
Australian hospitals is included in Table 2.

Antimicrobial stewardship

Antibiotic use increases the risk for developing CDI by seven
to ten fold during and up to one month after treatment and
by approximately threefold for two months thereafter
[57,58]. Targeted restriction of a particular antibiotic agent
or class of agents can reduce CDI rates in the community
and in healthcare settings [59]. Virtually all antibiotics have
been associated with CDI [60], with certain agents having
higher risks, including clindamycin [61e63], amoxicillin-
clavulanic acid [63], cephalosporins [63,64], and fluo-
roquinolones [63,65,66].

Interventional trials examining the impact of antimi-
crobial restriction on CDI have been summarised [59,67].
These have involved restriction of clindamycin, fluo-
roquinolones and third and fourth generation
cephalosporins. Two of the trials also included changes to
IC practice, with almost all demonstrating significant re-
ductions in CDI rates [49,56]. Seven studies restricted
multiple agents, including quinolones [59,67,68], making it
impossible to determine the impact of isolated quinolone
restriction. A country-wide study was recently reported
from Scotland, showing that community-wide antibiotic
restriction focused around the ‘4C’ antibiotics (clindamy-
cin, ciprofloxacin, amoxicillin-clavulanic acid and cepha-
losporins of any class) was associated with changes to both
healthcare and community CDI incidence with reductions of
68% and 45%, respectively. The time course of the changes
was not associated with implementation of key infection
control measures [69,70].

Prevention and control of CDI should include an antimi-
crobial stewardship program [71] that is aimed at mini-
mising the frequency and duration of antibiotic use and
promoting a narrow-spectrum antibiotic policy [72]. The
program must address usage across hospital and community
sectors. Many antimicrobial stewardship programs now
include stewardship of gastric acid suppressive therapy
given its independent association with CDI risk and profli-
gate use [73]. It is important that wherever possible, indi-
vidual patients with CDI should cease all antecedent
antibiotic or gastric acid suppressive therapy once a diag-
nosis of CDI is made.

Probiotics

The role of probiotics for CDI prevention is an evolving area
of study. Some meta-analyses suggest that use of probiotics
may be beneficial for prevention of CDI [74,75]. The recent
SHEA/IDSA CDI guideline assessed that there was still
inadequate evidence to support a recommendation for use
of probiotics for primary prevention of CDI [76].

Standard precautions (including hand hygiene)

Whilst this statement focuses on the importance of stan-
dard precautions [84] including hand hygiene, other pre-
cautions include close attention to the avoidance/
management of potential fomites e e.g. personal clothing,
lanyards, mobile phones and reused patient equipment
including adhesive tape rolls.

Point-of-care hand hygiene when bundled with other
infection prevention strategies has been associated with
reductions in HAIs [77e79]. Hands should be washed with
soap and water or an antiseptic wash when hands are visibly
dirty/soiled and should be disinfected with alcohol based
hand rub (ABHR) when hands are visibly clean [32,80].
While the evidence suggests that ABHR is not as effective at
destruction of spores [85], it is very effective in reducing
the bioburden of vegetative forms of C. difficile from hands
while hand hygiene with soap and water is more effective
at removing both the organism and spores. Importantly,
studies have not shown an increase in CDI during outbreaks
with the use of ABHR [3,81].

Because there are very few studies showing the effec-
tiveness of hand washing over the use of ABHR and glove
use for the control of CDI outside outbreaks [81,82], this
Position Statement recommends the primary use of ABHR



Table 2 Summary of the recommended measures for the prevention and control of Clostridium difficile in Australian
healthcare facilities.

Measure Key points

Antimicrobial stewardship � Focus on minimising antibiotic use, with particular attention to high
risk antimicrobials

� Promote the use of narrow-spectrum antibiotics, where possible
� Include stewardship of gastric acid suppressive therapy.

Apply standard precautions at all times � Use alcohol based hand rub (ABHR) when hands are visibly clean
� Use soap and water or an antiseptic wash when hands are visibly dirty/
soiled.

Apply contact precautions in addition
to standard precautions

� Use personal protective equipment (PPE) (gowns/apronsa and gloves)
on entry to patient rooms

� Isolate suspected or known case in a single room with dedicated
toilet/ensuite.

� If single room isolation is not possible:
� contact precautions within the bed space
� dedicate toilet/ensuite or commode

� Dedicate re-useable patient care equipment, such as thermometers,
blood pressure cuffs, wheelchairs and stethoscopes, to each patient

� Minimise patient transfers
� Maintain contact precautions for 48 h after the last episode of
diarrhoea.

Ensure environmental and
equipment cleaning and disinfection

� Use a detergent and sporicidal agent for all cleaning
� Clean and disinfect all horizontal surfaces and all touchable surfaces
in the patient area, including the toilet/bathroom/ensuite, daily and
on discharge or transfer

� Shared patient care equipment must be cleaned and disinfected after
each patient use

� Audit and provide feedback on cleaning and disinfection compliance.
Staff education � Provide all staff with information on CDI and the measures to prevent

and control transmission
� Provide all clinical staff with training on antibiotic prescribing, stan-
dard precautions and contact precautions.

Patients and visitor education � Educate patients and visitors on the importance of hand hygiene
� Advise visitors who are assisting with care of the patient to wear
gowns/aprons and gloves to protect their clothing.

The bundling of supplemental control measures
is recommended in the event of an outbreak

� Supplementary control measures include:
� re-doubled efforts to reduce/modify antimicrobial use
� strict enforcement of standard and contact precautions
� enhanced cleaning and disinfection procedures, with regular

auditing and feedback to cleaning staff.
a Choice depends on the specific clinical situation and local policies and procedures.
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for hand hygiene when caring for patients with CDI [83].
The rationale for this is given as follows.

Asymptomatic carriage of toxigenic C. difficile is common
in hospitalised patients and skin contamination can be
detected on 50% of patients with CDI up to 7 days after res-
olution of diarrhoea [84]. The vegetative form of C. difficile
is highly sensitive to the action of ABHR [85]. Although the
spore form is resistant to ABHR [85], the recovery of vege-
tative forms was as high as 10-fold greater compared with the
recovery of spore forms in the faeces of 26 patients with CDI
[86]. This suggests that reducing transmission of vegetative
forms may be crucial in CDI control. The importance of
reducing the vegetative forms is also supported by studies
demonstrating that exposure to gastric acid suppressive
therapy is an independent risk factor for CDI [86].
Given the risk of spread of C. difficile will be much
larger than estimates based only on passive case detection
[55], there is unlikely to be a marked additional impact
provided by hand hygiene with ABHR for visibly clean hands
before and after care of recognised CDI cases. It is,
therefore, important not to confuse HCWs with mixed
messages about the use of ABHR as this may be detrimental
to any hand hygiene compliance program.

Contact precautions

The risk of colonisation for inpatients increases with hos-
pitalisation [87] and the median time from exposure to C.
difficile to infection is short (2e3 days) which supports the
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importance of rapid isolation of patients with CDI [87]. Yet,
strong epidemiologic evidence for the efficacy of patient
isolation and cohorting is limited and is only in the context
of an outbreak setting [88].

Isolation as a strategy for the containment of endemic
CDI has been only been explored in limited reports [67,89].
A useful modelling study identified that adherence to a
bundle of isolation and screening strategies reduced the
spread of CDI by 19% and colonisation by 36% [90]. The
reduction when antimicrobial stewardship was added to the
CDI bundle was 62% and 56% for colonisation [90].

Any patients with three or more loose stools within a
24-hour period should preferably be placed in a single
room with dedicated toileting facilities [3,91,92]. If
healthcare facilities are unable to isolate the patient in a
single room with ensuite facilities then implement contact
precautions within the bed space and allocate a dedicated
toilet/bathroom or commode to the patient with a daily
cleaning and disinfecting regimen using a sporicidal agent
[32,93,94].

Clear signage should be used to indicate when contact
precautions are required [3]. Contact precautions includes
the use of personal protective equipment (PPE) including
donning of gowns/aprons and gloves on entry to patient
rooms. These precautions are based on the evidence of high
contamination of surfaces in rooms of CDI patients [95] and
evidence for contamination of HCW hands and clothing with
C. difficile when caring for patients with CDI
[32,40,82,92,93]. However, there are no data per se to
show that gown/apron use reduces CDI transmission
[67,92,96]. Nevertheless, gowns/aprons are recommended
because PPE use is likely to reduce contamination of HCWs
clothes and hands. Gowns/aprons should be removed and
hand hygiene performed on exiting the room.

When patients are in contact precautions transfers
should be kept to a minimum. If patients require transport
to another clinical area, ensure that the receiving area is
aware of the transfer and that wheelchairs, trolleys and
patient areas are appropriately cleaned and disinfected
with a suitable sporicidal agent (see Environmental and
equipment cleaning and disinfection below) after use. The
presence of CDI should not delay the provision of health-
care services.

Glove use

Based on precautionary principles, glove use has been
previously recommended to minimise the level of contam-
ination with vegetative forms and spores on hands of HCWs
when caring for patients with known CDI. However, only
one observational study has examined the importance of
glove use [82]. Several important potential confounders
may not have been controlled for in this study, including
the level of hand hygiene compliance, which was not re-
ported. Although healthcare-associated CDI rates in the
ward where gloves were introduced declined from 7.7 to
1.5 per 1000 patient discharges (Relative Risk Z 0.16,
p Z 0.015), the overall difference in CDI incidence
compared with the control wards was not statistically sig-
nificant due to the small number of cases (p Z 0.14).
Glove use is ‘strongly recommended’ in many interna-
tional guidelines during any care episode of patients with
CDI [76,97]. Gloves should be routinely employed when
caring for patients with CDI as there is good evidence that
demonstrates the protective effect of gloves when expo-
sure to diarrhoea or blood or body fluid is likely [82,103].
Gloves must be changed and hand hygiene performed when
moving from dirty to clean tasks or when changing between
procedures for the same patient. If gloves are contami-
nated, correct and careful removal is required to prevent
hand and/or wrist contamination and hand hygiene should
be performed immediately after removal. All gloves and
gowns/aprons should be removed and hand hygiene per-
formed on exiting the room.

Ceasing contact precautions

For patients with C. difficile, contact precautions and
isolation must remain in place for a further 48 h after the
last episode of diarrhoea [95]. The rationale is based on the
possibility that C. difficile may still be shed from patients
despite symptom resolution [84,98]. Careful assessment
must be made before removing a patient from contact
precautions if bowel motions have failed to return to
normal. Onset of ileus/toxic megacolon may be associated
with an unexpected reduction in bowel motions. In these
circumstances the patient would still require contact pre-
cautions. When patients have been treated for CDI but
continue to have diarrhoea, their need for ongoing contact
precautions should be assessed on a case by case basis in
discussion with infection prevention and control staff.

Environmental and equipment cleaning and
disinfection

The environment is an important source of healthcare-
associated CDI [99]. C. difficile spores can be found on
multiple surfaces in the healthcare setting and can survive
for months [43,100]. Spores are resistant to cleaning and
disinfection with many of the currently used cleaning and
disinfection agents. Thus any C. difficile contaminated
surfaces or fomites should be cleaned and disinfected with
a sporicidal agent.

In C. difficile-contaminated patient care areas, all hor-
izontal surfaces and all touchable (hand contact) surfaces
in the patient area, including the bathroom/ensuite, should
be cleaned and disinfected daily and on discharge or
transfer (i.e. terminal clean). Cleaning should take place
with a method that has been validated to deal effectively
with environmental spore contamination.

Many authorities recommend using a cleaning agent that
contains chlorine, however, in recent years, new products
with sporicidal activity have become available. These
include peracetic acid and accelerated hydrogen peroxide
containing agents [101,102].

When selecting new agents the user should be familiar
with the Therapeutic Goods Administration (TGA) summary
of disinfectant regulations in Australia (http://www.tga.
gov.au/summary-disinfectant-regulation) and follow the

http://www.tga.gov.au/summary-disinfectant-regulation
http://www.tga.gov.au/summary-disinfectant-regulation
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manufacturer’s instructions for use. Manufacturers/
suppliers of new agents should provide information to
substantiate sporicidal claims (i.e. Registered TGA,
Australian Register of Therapeutic Goods (ARTG) entry).

If using a chlorine based agent (i.e. household bleach)
high levels of chlorine (5000 mg/L free chlorine) have
been shown to have consistent efficacy against C difficile
spores however lower dilutions of chlorine (1000 and
3000 mg/L free chlorine) show varying capacity to eradi-
cate spores [103].

Sporicidal agent contact times recommended by the
manufacturer/supplier need to be practical for healthcare
settings. Long contact times (the time the surface needs to
remain wet) of 10e30 min may be an occupational health
and safety hazard and are not practical for a healthcare
setting.

Patient care equipment, such as thermometers, blood
pressure cuffs, wheelchairs and stethoscopes, should be
dedicated to each patient with C. difficile. If they are
removed from the patient zone they must be cleaned and
disinfected with a sporicidal agent. Shared patient care
equipment should be cleaned and disinfected using a
sporicidal agent after each patient use.

New no-touch cleaning technologies, such as hydrogen
peroxide vapour (HPV) and ultraviolet (UVeC) light may be
used as an adjunct to routine discharge/transfer terminal
cleaning and disinfecting procedures [104]. Both of these
no-touch technologies are effective in reducing C. difficile
in the environment and reducing disease in patients in
observational studies and one randomised controlled trial
of ultraviolet (UV) light [105]. HPV has been associated with
greater reduction in spore forming organisms than ultravi-
olet (UV) light [106], although the clinical impact of this has
not been tested. A recently published systematic review on
the impact of no-touch disinfection methods to decrease
healthcare associated infections has shown that use of ul-
traviolet (UV) light systems was associated with a statisti-
cally significant reduction in C. difficile infections,
particularly in studies with high baseline rates of C. difficile
[107]. Use of a HPV system was not associated with a sta-
tistically significant reduction in C. difficile infections in
this review. Both systems have advantages and disadvan-
tages and users should choose only devices with
Table 3 Epidemiological steps of an outbreak investigation [11

Verify diagnosis of all CDI cases by ensuring laboratory confirma
Establish the outbreak. Identify that additional cases constitute

numbers.
Construct a working case definition. For the purpose of control in

is available for all cases, a case definition may be based on c
epidemiological risk factor (e.g. contact of a CDI laboratory c

Communicate the outbreak to ward/unit/residential aged care f
suspected cases.

Search for additional cases, passively through the laboratory an
Implement control and prevention measures.
Develop and test a hypothesis for the outbreak.
Reevaluate hypothesis and if necessary based on data, reconsid
Reevaluate the implementation of control and prevention measu
Communicate final findings
demonstrated bactericidal and sporicidal capabilities and
preferably select a device that has been shown to reduce
hospital associated infections. Routine environmental
screening for C. difficile is not recommended [32].

Education and quality improvement

All HSOs, including residential aged care facilities, should
give CDI prevention and control the highest priority, even
when the incidence of CDI is low. Analysis of individual
cases of CDI can provide useful guidance for antimicrobial
stewardship programs, quality improvement and educa-
tional processes.

Education programs should focus on antibiotic prescrib-
ing as the primary preventative strategy for CDI. HSO staff
(including administration, cleaning staff, food services and
maintenance staff) should be provided with information on
CDI and the measures to prevent and control transmission.
All clinical staff should receive training on standard pre-
cautions including the importance of hand hygiene and
glove use in caring for patients with CDI. They should also
be trained in the appropriate use of personal protective
equipment (PPE) and be able to demonstrate correct don-
ning and removal of PPE. Cleaning staff require training,
audit, feedback and encouragement to ensure that envi-
ronmental cleaning and disinfection is optimal [108].

Monitoring of CDI rates and reporting to relevant com-
mittees is required as a quality process indicator.

Patients and their visitors

Patients and their visitors should be educated about CDI,
contact precautions and hand hygiene. If the visitor is
assisting with care of the patient, gowns/aprons and gloves
should be worn to protect their clothing and hands. Hand
hygiene should be performed on completion of care. Visi-
tors should be advised not to use the patient’s bathroom or
visit other patients’ rooms.

Cluster investigation and outbreak management

An increase in the number of patients with CDI above the
usual number in the healthcare institution should prompt
0].

tion.
an outbreak by comparing the number against previous case

the early stages of the outbreak until laboratory confirmation
linical presentation, such as episodes of diarrhoea, and an
onfirmed patient).
acility staff and encourage early reporting of potential/

d actively with the help of ward/unit staff.

er/refine and re-evaluate the hypothesis.
res
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an epidemiological investigation. The aim of the epidemi-
ological investigation is to assist in the identification of the
source of the outbreak, implementing the most effective
strategies for control and preventing continuation of the
outbreak [109]. The steps in Table 3 performed during an
investigation are provided as a guide only and reflects an
initial investigation [110]. As cases increase and further
analysis and information becomes available the order of
steps may change [111]. Testing for the genetic relatedness
of isolates may assist in providing information in relation to
transmission of CDI from known symptomatic patients [52].

Supplementary control measures

In the case of an outbreak, consider the following supple-
mental control measures [108]:

� re-doubled efforts to reduce/modify antimicrobial and
proton pump inhibitor use

� strict enforcement of standard and transmission-based
precautions with auditing and appropriate feedback to
relevant clinicians

� enhanced cleaning and disinfection procedures using a
sporicidal agent, with attention paid to detail. Regular
monitoring of cleaning, using methods such as fluores-
cent marking audits, with feedback to cleaning staff
should be employed.

Compliance with control strategies should be monitored
and audited with feedback to relevant clinical staff and key
stakeholders along with reporting within the organisation as
required until the number of cases returns to pre-outbreak
levels.

Conclusion

All health service organizations should have in place an
evidence-based infection prevention and control program
and a comprehensive antimicrobial stewardship program to
ensure the risk of C. difficile acquisition, transmission and
CDI is minimised. Further research is required to determine
the most effective combination of control strategies.
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Guide-_V10.pdf.

National definition and calculation of Hospital identified
C. difficile infection (2013): https://www.safetyandquality.
gov.au/our-work/healthcare-associated-infection/national-
hai-surveillance-initiative/national-definition-and-calculation-
of-hospital-identified-clostridium-difficile-infection/

Public Health Laboratory Network: C. difficile infec-
tion laboratory case definition (2016): http://www.
health.gov.au/internet/main/publishing.nsf/Content/
FA6E8CED3C4D067FCA257FC30009EBF8/$File/Clostridium-
difficile-infection-LCD-May2016.pdf.

Australasian Society for Infectious Diseases: Austral-
asian Society of Infectious Diseases updated guidelines for
the management of C. difficile infection in adults and
children in Australia and New Zealand (2016): http://
onlinelibrary.wiley.com/doi/10.1111/imj.13027/full.

National Health and Medical Research Council:
NHMRC (2010) Australian Guidelines for the Prevention
and Control of Infection in Healthcare. Commonwealth of
Australia. https://www.nhmrc.gov.au/guidelines-
publications/cd33.
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