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CLOSTRIDIUM DIFFICILE

A PUBLIC HEALTH THREAT THAT SHOULD BE
ROUTINELY INCLUDED WITHIN CARE QUALITY
AND PATIENT SAFETY PROGRAMMES

This paper provides an overview of the evidence confirming that

CDI independently increases mortality risk in hospitalised patients,

and argues for system-wide implementation of specific actions,

including care bundles for management (not only infection control)

and mandatory surveillance, to improve the quality of CDI care, and

thereby reduce morbidity and mortality, in alignment with European

policy initiatives.

atient safety, defined as the freedom for

patients from unnecessary or poten-

tial harm associated with healthcare
(Council of the European Union 2009), is
a central component of healthcare quality.
Healthcare-associated infections (HAIs) are a
leading threat to patient safety. On average, 6%
of patients in European acute care hospitals
have at least one HAI (European Centre for
Disease Prevention and Control [ECDC] 2013).
Annually these infections are estimated to cause
37,000 deaths and to incur costs of over €5.5
billion (Committee on the Environment, Public
Health and Food Safety 2013). In 2009 the
European Council recommended that Member
States implement various measures to improve
patient safety and HAI prevention and control
in particular (Council of the European Union
2009).The implementation of these measures
has been supported by the European Union
Network for Patient Safety and Quality of
Care Joint Action (pasq.eu). Progress has been
made (European Commission 2012; European
Commission 2014), and there is a raised level
of awareness about patient safety at the political
level. Nevertheless, the European Parliament
has urged the Commission and Member States
to step up their efforts and to place the issue
near the top of the political agenda (Committee
on the Environment, Public Health and Food
Safety 2013), and the European Council has
invited the Commission to continue supporting
improvements in patient safety and HAIs and
the Member States to intensify their efforts in
these areas (Council of the European Union
2014). Specific considerations include the

setting of national targets, resourcing, educa-
tion and training of healthcare professionals,
the promotion of good practice, information
provision to patients, disease surveillance and
research support.

Although figures vary between countries,
Clostridium difficile (C. difficile) infection (CDI)
accounts for almost 4% of all HAIs in Europe,
and C. difficile accounts for 5.4% of isolated
pathogens, being the eighth most common
(ECDC 2013). CDI is increasingly common
in many countries and the estimated annual
number of 124,000 cases across Europe (ECDC
2013) is likely to be an underestimate owing
to under-diagnosis (ECDC 2013; Davies et
al. 2014). In the United States, a multistate
prevalence survey concluded that C. difficile
was the most commonly reported pathogen,
causing 12% of all HAIs (Magill et al. 2014).
The Centers for Disease Control and Preven-
tion (CDC) estimates that 453,000 CDI cases
occur annually in the U.S. (Lessa et al. 2015)
and categorises CDI in the highest priority
category of antimicrobial resistance threats
(CDC 2013). In a systematic assessment of
antimicrobial resistant threats based on 10
criteria, the public health agency of Canada
also defined C. difficile as the second most impor-
tant national priority (Garner et al. 2015). CDI
typically adds approximately €4000-14,000 to
inpatient costs, mainly as a result of extended
hospitalisation (Weigand et al. 2012; Asensio
etal. 2015; Heimann et al. 2014).

CDI has been the focus of comprehensive and
effective national-level control and surveillance
interventions in some countries (e.g United
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Kingdom), but remains under-recognised as a
public health threat in many others. Indeed a
discrepancy exists whereby, in many countries,
efforts have focussed on multi-drug resistant
Gram-negative pathogens and methicillin-
resistant Staphylococcus aureus, while CDI presents
a greater threat to public health (CDC 2013).

CDI and Mortality

Patients who acquire CDI in healthcare facili-
ties are at high risk of death. Rates of all-cause
30-day mortality are estimated at 3-30%
among all patients (Weigand et al. 2012;
Wenisch et al. 2012; Hensgens et al. 2013;
Schmid et al. 2013; Planche et al. 2013), and
reach 40% among patients who undergo emer-
gency surgery for fulminant CDI (Bhangu et
al. 2012). However, as CDI is most common
among patients who are elderly and suffering
from severe underlying illnesses (Bauer et
al. 2011), specific studies were necessary to
confirm its independent contribution to the
risk of death.

A European-wide epidemiological study
conducted in 2008 found that CDI caused or
contributed to death in 9% of 455 infected
patients within 3 months of diagnosis.
Expressed differently, CDI caused or contrib-
uted to 40% of all deaths occurring within 3
months (Bauer et al. 2011). More recently a
large prospective cohort study in nine hospi-
tals in the Netherlands showed that even in
an endemic situation (i.e. in the absence of
outbreaks), CDI independently increased
the risk of 30-day mortality by 2.5-fold
(95% confidence intervals [CI] 1.4—4.3), as
compared with patients without diarrhoea,
after adjustment for age, sex and underlying
diseases (Fig. 1) (Hensgens et al. 2013). Simi-
larly a single-centre, prospective cohort study
in Austria found a relative risk for pre-discharge
death among patients with CDI of 2.74 (95%
CI 1.82-4.10; p<0.0001), as compared with
patients without CDI (Wenisch et al. 2012).

In the Netherlands, patients with CDI were
more likely to die within 30 days (hazard ratio
1.6; 95% CI 0.9-2.8) than were controls who
had diarrhoea but a negative test for C. diffi-
cile toxins—indicating that CDI, rather than
diarrhoea per se, increased the mortality risk
(Hensgens et al. 2013). Similarly, a prospec-
tive multicentre study of over 6500 CDI
episodes in the UK showed that patients whose
unformed faecal samples tested positive for the
C. difficile toxins had a higher 30-day mortality
(after multivariate analysis to account for
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Figure 1. Mortality Rate of Patients with Clostridium difficile Infection (CDI) and a Matched Cohort.

Reproduced from Hensgens et al. (2013) with permission

confounding factors) than those who were
negative both for C. difficile toxins and cultures
(odds ratio 1.61; 95% CI 1.12-2.31; p=0.01)
(Planche et al. 2013).

Is CDI any worse than other types of infec-
tive diarrhoea? Researchers in Austria found
that patients with CDI were twice as likely to
die while in hospital or within 30 days than
patients with other types of infective diarrhoea

dd care bundles and
mandatory surveillance
are needed both to control
Clostridium difficile
infection and to reduce

mortality pp

(caused by norovirus campylobacter, adeno-
virus, salmonella or rotavirus) after adjustment
for age, comorbidities and other infections
(Schmid et al. 2013). From a public health
perspective, CDI is estimated to cause 70% of
all deaths due to gastroenteritis in the United
States—ten times more than the next leading
gastroenteritis pathogen, norovirus (Hall et al.

2012). According to recent CDC figures, CDI
is associated with 29,300 deaths annually in
the US (Lessa et al. 2015).

Mortality from CDI has been affected by
changes in the epidemiology of the infection.
The worldwide emergence of type 027 as a
more virulent type with increased morbidity
and mortality has been recognised since 2003
(Kuijper et al. 2006). Since then other highly
virulent types have also been observed. These
include types 018, 056 and 078 in Europe
(Bauer et al. 2011; Walker et al. 2013), the
last reportedly associated with higher mortality
rates than type 027, and type 244 in Australia
(Lim et al. 2014).

Reducing CDI-Related Mortality

CDI can affect patients in all medical special-
ties. Efforts to reduce its impact on patients
and health systems must involve all health-
care professionals, hospital/health institution
managers, ancillary staff (including janitors)
and patients themselves, not merely microbi-
ologists and infection specialists. Approaches
to reducing CDI-related mortality include stra-
tegic, health system-wide measures to opti-
mise diagnosis, therapy and infection control
according to recommendations (Crobach et al.
2009; Debast et al. 2014; Vonberg et al. 2008;
Dubberke et al. 2014).
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Figure 2. Annual number of death certificates mentioning Clostridium difficile infection (CDI), and where CDI was
the underlying cause of death, and of toxin-positive CDI cases [based on mandatory surveillance from 2007 in
hospitals in England and Wales, 2001-2012. Data from the Office for National Statistics (2013) and Public Health
England (2015). Also shown are key elements of the national programme to reduce CDI cases [Department of

Health 2010; UK National Audit Office 2009).

Diagnosis

Prompt CDI diagnosis can shorten the time
to treatment and reduce empirical therapy,
and enables infection control measures to be
implemented (Barbut et al. 2014). A delay in
CDI therapy owing to a failure of diagnosis
may increase the risk of mortality, especially
in patients with severe CDI (Berman et al.
2008). C. difficile testing policies and practices
have improved in recent years, and yet almost
a quarter of CDI episodes still go undiagnosed
(Davies et al. 2014). Education directed to all
healthcare staff regarding the appropriate
management of patients with potentially infec-
tious diarrhoea is therefore central to efforts
to prevent and control CDI. For example, all
staff members need to know that if they have
a patient with potentially infectious diarrhoea,
they should send a sample for laboratory
testing, to include C. difficile tests, as soon as
possible and manage the patient with appro-
priate infection control measures, e.g. contact
precautions. Educating patients with regard to
the possible implications of CDI and the need
for them to report diarrhoea while in hospital,
is also important.

Therapy

Various experimental treatments for CDI are in
development, ranging from new antibiotics to
humanised anti-toxin monoclonal antibodies
and faecal transplantations (Oldfield et al.
2014). Clinical trials have not been designed or
powered to assess the benefit of therapy for CDI
on mortality. In any event, regulatory Phase III
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trials of new agents would not be the best tools
to assess ‘real-world” mortality benefits owing
to the exclusion criteria employed. Retro-
spective observational evidence suggests that
patients with CDI are more likely to die within
30 days if treatment fails to improve symptoms
within 10 days (Kim et al. 2013). The use of
oral vancomycin rather than metronidazole
for severe CDI, as recommended (Debast et
al. 2014), provides clinical benefit, although

a numerical benefit on mortality did not reach
statistical significance (Le et al. 2012). Recently,
a large retrospective cohort study in the USA
reported that patients with recurrent CDI had a
33% higher risk of death at 180 days compared
with patients who had a primary CDI episode
but no recurrence (hazard ratio 1.33; 95% CI
1.12-1.58; p=0.001) (Olsen et al. 2015). A
prospective UK study also found that patients
with recurrent CDI were more likely to die
within 1 year from the first episode (9/55;
16.4%) than were patients with non-recurrent
infection (1/184; 0.5%; p<0.001) (Taori et
al. 2013).

Data on real-world treatment patterns in
Europe are scarce. However, evidence from

the United States suggests that treatment and
adherence to guidelines are suboptimal, espe-
cially in severe, complicated or recurrent CDI
(Curtin et al. 2013). Although surgery can
be life-saving in severe or complicated CDI
(Bhangu et al. 2012), this depends critically
on the indication, type and timing and further
research is required.

Infection Control and Prevention
Adherence to recommended measures for
the control and prevention of CDI (Vonberg
et al. 2008; Dubberke et al. 2014) is essen-
tial to reduce the burden of infection. While
these measures are common to other HAIS,
CDI-specific procedures, such as careful hand-
washing using soap and water (rather than
alcohol hand rubs), systematic glove wearing,
sporicidal environmental decontamination
and antibiotic stewardship, require specific
education and resourcing. Importantly, anti-
microbial stewardship programmes that
reduce the use of high-risk antibiotics may
contribute to a reduction in the rate of CDI
cases. According to a recent meta-analysis
of interventional studies, restrictive antibi-
otic stewardship policies halved the risk of
CDI and had particular effect in elderly care
settings (Feazel et al. 2014). Evidence suggests
that gastric acid suppressants also increase
the risk of CDI and should be considered in
prevention strategies (Kwok et al. 2014).
Infection control and prevention bundles
can reduce the incidence of CDI and control
hospital outbreaks (Muto et al. 2007; Abbett
et al. 2009). A bundle is a small set of
evidence-based interventions for a defined
patient segment/population and care setting
that, when implemented together, will result
in significantly better outcomes than when
implemented individually (Resar et al. 2012).
At a national level, a ‘high impact interven-
tion’ bundle was implemented across the
UK to prevent CDI and to control outbreaks
caused by the type 027 strain (Department of
Health 2010). This bundle (available online)
combined elements of prudent antibiotic
prescribing, correct hand hygiene, environ-
mental contamination, personal protective
equipment (e.g. gloves and aprons), and
isolation or cohort nursing. It was introduced
in 2010 as part of a national programme of
actions (beginning in 2006) that include
legislation on infection control in hospitals,
hand hygiene campaigns, improvement teams,
mandatory surveillance and reporting, diag-



©For personal and private use only. Reproduction must be permitted by the copyright holder. Email to copyright@mindbyte.eu.

nosis and testing guidelines and a network of ribotyping labo-
ratories (UK National Audit Office 2009). The annual number of
CDI cases in England has decreased by approximately 80% since
mandatory reporting was introduced in 2007/8, with a corre-
sponding fall in the number of deaths (Fig. 2) (Office for National
Statistics 2012; Public Health England 2015).

Care Quality Bundle for CDI

Management

While bundles exist for CDI prevention and infection control,
there is a limited interventional evidence base for a corresponding
bundle designed to improve CDI management in order to avoid
complications, recurrence and mortality. Nevertheless, an interven-
tion programme was recently reported to have reduced delays in
the initiation of CDI therapy and increased adherence to practice
guidelines (Jury et al. 2013).This programme comprised physician
education on CDI diagnostic testing and treatment recommenda-
tions and a CDI order menu (including diagnostic and therapeutic
recommendations) implemented in the electronic medical record
system. A CDI stewardship team (comprising a nurse practitioner
and an infectious-diseases physician, with intermittent assistance
from an infectious-diseases fellow and an infectious-diseases phar-
macist) was notified by the microbiology laboratory of all positive
C. difficile test results. This team reviewed electronic medical records
and either provided initial treatment recommendations or, if treat-
ment was ordered, provided feedback to physicians if management
was not in accordance with guidelines. Finally, medical records
were reviewed for a sample of patients prescribed empirical CDI
therapy, and feedback was provided to physicians on adherence to
the relevant recommendation on empirical therapy. Other workers
have described a severity-based treatment policy that increased
vancomycin use (according to guidelines) and reduced the rate of
refractory disease in patients with severe CDI (Jardin et al. 2013).
Such a bundle is not a ‘magic bullet’, but is part of a proposed
approach that offers particular benefit when current practice is poor.
Further research is essential to define the elements that should be
included in bundles to improve the quality of care for CDI.

Using CDI as a Care Quality Indicator

The implementation and effectiveness of a CDI care bundle should
ideally be measured within quality improvement frameworks
using both process indicators (e.g. the percentage of patients
who commence treatment on the same day as diagnosis and the
percentage of patients treated according to current guidelines) and
outcome indicators (in-hospital or 30-day mortality and frequency
of complications).

CDI is a healthcare facility-wide problem linked to all factors
responsible for HAIs in general, including antimicrobial use and
overuse, improper or inadequate handwashing, lapses in infection
control procedures, poor decontamination of the healthcare envi-
ronment, a lack of education and training and understaffing. The
incidence of healthcare-associated CDI itself is a potentially useful
routine marker of care quality and patient safety and yet it is little
used in Europe. It has only been used as a national performance
measure, and is mandatorily and publicly reported at hospital level,
in the UK (since 2004) (Public Health England 2015; Department of

Thermo
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Health 2012). In Ireland, CDI has been an indi-
cator in the national service plan since 2013 (F.
Fitzpatrick, personal communication). Public
reporting of CDI is also mandatory in Canada
where in common with the UK it has been
accompanied by a reduction in cases (Daneman
et al. 2012). We would argue that mandatory,
centralised, national collection and public
reporting of hospital-level CDI incidence rates
(with the origin or case, i.e. healthcare-associ-
ated or community-associated) would benefit
CDI control, while acknowledging that such
data should be collected using standardised
methods and subject to risk adjustment and
external audit.

There is a consensus among European infec-
tious disease experts that public reporting of
HAI indicators can benefit hospitals (Martin
et al. 2013). Whether they directly benefit or
influence patients themselves, and how indi-
cators should be chosen and implemented,
are more contentious questions. In 2009 the
European Council recommended the develop-
ment of a set of reliable and comparable patient
safety indicators to help identify safety prob-
lems, evaluate the effectiveness of interventions
aimed at improving safety, and facilitate mutual
learning between Member States (Council of
the European Union 2009). National perfor-
mance indicators for HAIs in hospitals have
since been developed by collaborative Euro-
pean projects (Cookson et al. 2011). However,
according to the European Commission, in
2012 data on a limited and variable set of HAI
indicators were made publicly available at the
hospital level only in Denmark, France, Ireland,
Luxembourg, Norway and the UK (European
Commission 2012).

Generally, infection control experts are
reported to favour structure indicators (e.g. the
existence of national programmes, committees,
guidelines and resources) and process indica-
tors (e.g. alcohol-based hand-rub consump-
tion) rather than outcome indicators (e.g. HAI
incidence rates) (Martin et al. 2013). Concerns
regarding outcomes data include the potential
for mis-interpretation (due for example to inter-
site differences in the patients monitored or the
surveillance methods used) and under-reporting.
Experts in France have proposed conditions for
implementing and reporting performance indi-
cators, namely a broad debate on their benefits
and drawbacks, a test period, the avoidance of
extra workload for infection control teams and
the use of quality and validity control measures
(French Society for Hospital Hygiene 2013).
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There is now clear evidence that CDI increases
the risk of death in hospitalised patients,
especially among vulnerable groups such as
the elderly and immunocompromised. This
substantial and often preventable threat to
patient safety warrants specific attention by
healthcare policymakers, and this will become
important as the population ages. Addressing

CDI is not a matter for microbiologists and
infection specialists alone, as the infection
threatens patients in all medical specialties
and sites of care. It requires organisational
leadership and commitment, with system-
wide prioritisation of prompt and accurate
diagnosis, and the implementation and audit
of guidelines-led treatment and infection
control measures, and continued European,
national and local surveillance. Care bundles
designed to improve CDI management and
avoid complications, recurrence and mortality
should be implemented within frameworks
for improving quality and patient safety and
monitored using appropriate indicators. We
would also argue that mandatory centralised
national collection and public reporting of
hospital-level CDI incidence rates would
benefit CDI control.
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