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Introduction

Clostridioides difficile” (C. difficile) is a spore-forming bacterium most commonly associated with
excessive antimicrobial use and antimicrobial-associated diarrhoea.'? The use of other
medications such as proton pump inhibitors (PPIs) and chemotherapy agents may also
contribute to Clostridioides difficile infection (CDI) for some patients.? This bacterium is typically
found in the natural environment, agriculture, food production and many animal species, as well
as in built environments.! Transmission of C. difficile occurs by ingestion of spores either
through person-to-person contact, animal-to-person contact or environment-to-person contact.®

Symptomatic CDI is mediated through toxin production by the bacterium. Production of toxin A
and toxin B results in hyper-inflammation and necrosis of the gut lining.# The spectrum of
disease associated with C. difficile ranges from asymptomatic colonisation through to fulminant
colitis and peritonitis.>® Approximately 20% of patients with an initial infection will have at least
one recurrent episode of symptomatic infection, usually within 21 days of the initial episode.®

CDil is a significant hospital-acquired healthcare-associated infection (HAI), and surveillance of
CDI in Australia has mainly focused on hospital-identified CDI (HI-CDI) rates. However, rates of
hospital-onset CDI are declining, and there is growing evidence indicating that CDI is a greater
community health problem than initially understood.>’1° The increasing burden of community-
onset CDI raises new challenges for healthcare workers and health service organisations
nationally. Compared to the hospital setting, the implementation of antimicrobial stewardship
(AMS) programs in primary care is still in its early stages, and the implementation of infection
prevention and control interventions in the community may be more challenging. In the
community, there are a greater number of factors influencing the risk of infection, such as the
influence of animal health, food production, asymptomatic carriage and transmission of CDI and
under reporting and low rates of testing of acute diarrhoea in the community.*8°

A recent report by the Australian Commission on Safety and Quality in Health Care (the
Commission) identified that the epidemiology of CDI in Australia is changing from a hospital-
onset infection to a community-onset infection.'® The Technical report: Monitoring the national
burden of Clostridioides difficile infection in Australian public hospitals: 2016 to 2018 found that
between 2016 and 2018:

¢ The number of separations identified with a CDI diagnosis increased by 8.4%

o 24,247 separations had a CDI diagnosis, with CDI symptoms present prior to hospital
admission in 76.5% of these separations

o Patients who developed CDI symptoms during their hospital admission accounted for around
a third (32.5%) of all separations with a CDI diagnosis.*°

There have been continuing, and increasing, efforts into the prevention and control of HAls and
antimicrobial resistance for some time in the Australian hospital setting. These efforts include
the implementation of antimicrobial stewardship programs (AMS) and the National Safety and
Quiality Health Services (NSQHS) Standards actions relating to infection prevention and control.

*Clostridioides difficile, also known as Clostridium difficile.
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The direct outcomes of these actions remain difficult to quantify, and the impact on hospital-
onset CDI rates are yet to be observed.’

Surveillance of hospital-identified CDI using patient administrative data is an important and
valuable strategy to monitor and identify the local burden of CDI, detect outbreaks and factors or
interventions that influence rates of CDI such as changes in local testing, antimicrobial
prescribing practices or environmental cleaning practices. The information provided in this data
shapshot report can be used by health and medical professionals for the development of
targeted treatment and management protocols for CDI and used to inform and support locally
developed CDI interventions that may further reduce the rates of CDI.

Monitoring the burden of CDI at a national level helps to identify changes in the overall
epidemiology of CDI in Australia. The use of patient administrative data allows for a
standardised approach to CDI surveillance in the absence of national laboratory-based CDI
surveillance. At a national level, this information can be used to raise awareness of the
prevalence of CDI in both the community and in the hospital system, and for the development of
targeted resources for the prevention of CDI, such as the promotion of community-based AMS
programs.
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Methods

The Commission has monitored the rate of CDI in Australian public hospitals since 2016. The
2019 Data Snapshot is the fourth report in a series published by the Commission.

The Admitted Patient Care National Minimum Data Set (APC NMDS) provides information on
patient diagnoses and the care provided during a patient’'s admission to an Australian public
hospital.!! Patient diagnoses are assigned a diagnostic ICD-10 code. The diagnostic code
A04.7 Gastroenterocolitis caused by Clostridium difficile is used to identify separations affected
by CDI. Patient administrative data from the 2018-2019 and 2019-2020 APC NMDS have been
used in this report to estimate the rate of CDI in Australian public hospitals. For the purposes of
this analysis, the diagnosis code A04.7 Gastroenterocolitis caused by Clostridium difficile will be
referred to as a CDI diagnosis in this report

Use of the APC NMDS for monitoring national CDI rates was established by the Commission in
2016 and supported by the Commission’s Inter-Jurisdictional Committee. Patient administrative
data is comparable to hospital-identified CDI (HI-CDI) for surveillance.??*213 As such, traditional
CDI case exposure classifications including healthcare-associated healthcare facility (HCA-
HCF) onset CDI, healthcare-associated community-onset CDI and community-associated CDI
can potentially be applied to CDI diagnostic code categories.*°

Exclusion and filtering criteria have not been applied to the APC NMDS. Data are based on the
state or territory of the hospital that collected the data. Patient bed days were extracted from the
APC NMDS and are defined as the total number of days for all patients who were admitted for
an episode of care and who separated during a specific reference period.'* This includes a total
hospital stay (from admission to discharge, transfer or death), or a portion of a hospital stay that
begins or ends with a change in the type of care provided to a patient.'® The term separation
describes discharges, deaths and transfers from the hospital.4

CDI diagnoses are categorised as either a principal diagnosis or a non-principal diagnosis. A
non-principal diagnosis is further classified by Conditional Onset Flags (COFs). These terms are
described as:

* Aprincipal diagnosis describes the primary condition resulting in admission of an
individual to hospital. This may include cases of CDI that develop in the community or
may be attributed to a previous hospital admission.1116

* Anon-principal diagnosis describes a condition that may have contributed to the
admission but is not the main reason for admission to hospital. This category of patients
includes cases of CDI that develop during an inpatient admission.!16

« Anon-principal diagnosis COF 1 refers to a condition that has arisen during the
episode of admitted care that would not have been present or suspected on admission.®
Separations coded as a non-principal CDI diagnosis with a COF1 may be described as
healthcare-associated inpatient-onset CDI.

. Anon-principal diagnosis COF 2 refers to a condition previously existing or suspected
on admission such as the presenting problem, a comorbidity or chronic disease.!
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Separations coded as a non-principal CDI diagnoses with a COF2 may describe either a
healthcare-associated community-onset CDI or a community-associated CDI.

Limitations and considerations for the interpretation of data

Access to information in the APC NMDS is dependent on the submission of hospital-level data
by the states and territories and the subsequent validation of the dataset. Currently there is an
18 month lag between documentation of diagnosis at the hospital and submission, validation
and availability of the APC NMDS to the Commission.

Patient administrative data is not sensitive enough to link co-morbidities to the COF codes or
identify severity of disease, and the effects of these elements are not adjusted for in the
methodology. Nor can the data be adjusted to account for or measure the impact of changes in
CDil testing.

Unlike established HAI surveillance case exposure classification definitions, the definition for a
COF does not include a time frame for when the onset of a condition is considered to have
arisen during an episode of care. This may limit the accuracy of applying CDI case exposure
classifications to data from the APC NMDS.
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Findings
Rate of CDI diagnoses

In 2019, principal CDI diagnoses accounted for 31% of all CDI diagnoses (Figure 1). The
average rate of all CDI diagnoses in 2019 was 4.00 diagnoses per 10,000 patient bed days. The
monthly rate varied throughout 2019:
¢ The rates of all CDI diagnoses ranged from 3.65 to 4.44 diagnoses per 10,000
patient bed days
¢ The rate for non-principal CDI diaghoses ranged from 2.54 to 3.09 diagnoses per
10,000 patient bed days
¢ The rate of principal CDI diagnoses ranged from 1.01 to 1.52 CDI diagnoses per
10,000 bed days

Figure 1: CDI (A04.7) diagnoses in Australian public hospitals (n=744), 2019
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Figure 2: Mean yearly rate of CDI (A04.7) diagnoses, per 10,000 patient bed days,
Australian public hospitals, 2014-2019
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Since 2014, the number of CDI diagnoses in Australian public hospitals has increased year on
year. In 2014, the average number of all CDI diagnoses were 518 case per month. In 2019,
the average number of CDI diagnoses were 677 cases per month. The standard deviation for
all CDI diagnoses also increased each year. While Figure 2 shows a steep increase in the
number of CDI diagnoses between 2017 and 2018, there is reduced steepness in the average
numbers CDI diagnoses between 2018 and 2019. This is most noticeable for principal CDI
diagnoses from 2018 to 2019.
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Figure 3: Statistical process control chart for CDI (A04.7) diagnoses in Australian public
hospitals, 2014-2019
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The quarterly rate of CDI diagnosis from 2014 to 2019 is presented in Figure 3. The use of a
quarterly data interval is sensitive enough to identify sustained changes in the epidemiology of
CDI over several years but is also robust enough to filter out single-point events.’

There is no national benchmark for rates of CDI, therefore the average quarterly rate of CDI
diagnosis (represented by the green line) does not represent a benchmark or a desirable rate
of CDI. The upper and lower control limits displayed on the chart are set at two (+2SD) and
three (+3SD) standard deviations based on the average quarterly rate of CDI for the entire
period. The average and the control limits were calculated from the first quarter of 2014
through to the last quarter of 2019. The control limits have been applied to assist in the
identification of changes in rates and seasonal patterns of CDI diagnosis.

While quarterly rates of CDI were equal to the upper and lower control limits in previous years,
the rates of CDI diagnoses in 2019 remained within the upper and lower control limits on the
graph. This suggests that rate of CDI diagnosis did not vary greatly over the 12 months.
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Rate of non-principal CDI diagnoses

The data presented in Figures 4 and 5 are drawn from hospitals that reliably assigned COF
coding criteria for cases of CDI in their facility. This dataset excludes:
e Hospitals with an overall low volume of activity (less than 100 episodes of care per
month)
e Hospitals where COF coding was very low (less than 1%) for any condition arising
during an episode of care
o Hospitals where the COF was coded as unknown on set for any diagnoses in more
than 10% of patient records.*®

Figure 4: Rate of CDI (A04.7) non-principal diagnoses by Condition of Onset Flag (COF)
in Australian public hospitals, 2019*
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*Based on hospitals with highly reliable COF coding only (2019 n=547)
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For 2019, a total of 744 hospitals were included in the APC NMDS. Of these, 547 hospitals were
considered to have highly reliable COF coding, which assists to improve the accuracy of the
findings in this report. The findings from Figure 4 are as follows:

e The average rate for all CDI non-principal diagnoses was 2.74 diagnoses per 10,000
patient bed days (range: 2.54 to 3.09 diagnoses per 10,000 patient bed days).
Separations coded as a non-principal CDI diagnoses with a COF2 may include both
healthcare-associated community-onset CDI and community-associated CDI. The
average rate of non-principal CDI diagnoses flagged with a COF2 was 1.98
diagnoses per 10,000 patient bed days (range: 1.83 to 2.29 diagnoses per 10,000
patient bed days).

Separations coded as a non-principal CDI diagnosis with a COF1 may be described
as healthcare-associated hospital-onset CDI. The average rate of non-principal CDI
diagnoses flagged with a COF1 was 0.73 diagnoses per 10,000 patient bed days
(range: 0.57 to 0.84 diagnoses per 10,000 patient bed days).

Figure 5: Estimated rates of pre-existing CDI (A04.7) presenting to hospitals, 2019*
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*Based on hospitals with highly reliable Condition Onset Flag (COF) coding (n=547)

Note: COF 1: Conditional Onset Flag 1, ‘refers to a condition that has arisen during the episode of admitted patient care
that would not have been present or suspected on admission’.

COF 2: Condition Onset Flag 2, ‘refers to a condition previously existing or suspected on admission such as the presenting
problem, a comorbidity or chronic disease’. 1! For further information on Conditional Onset Flags, see: Australian Institute
of Health and Welfare. Episode of admitted patient care- condition onset flag, code N [online]: Available from:
https://meteor.aihw.gov.au/content/index.phtml/itemld/496512

Figure 5 describes the estimated rates of patients admitted to Australian public hospitals in
2019 with pre-existing CDI symptoms. This cohort represents patients that acquired C. difficile
either in the community or during a previous healthcare admission (healthcare-associated
community-onset CDI, community-associated CDI or indeterminate CDI onset). In 2019, this
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cohort of patients accounted for 80% (n=6,887) of all patients with a CDI diagnosis (n= 8,607).
The rate of separations with pre-existing CDI symptoms has been increasing since 2016
(2016: 2.92 CDI diagnoses per 10,000 bed days, 2017: 2.95 CDI diagnoses per 10,000 bed
days, 2018: 3.18 CDI diagnoses per 10,000 bed days, and 2019: 3.19 diagnoses per 10,000
bed days).°
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Table 1: Number of CDI-related separations (A04.7) in Australian public hospitals
(n=744), 2018 and 2019

2018 2019 Relative change
Number of separations in 7 238.129 2 504.330 3.68%
Australian public hospitals 190 A 13.68%
Number of separations with a
CDI diagnosis 8,496 8,607 1 1.31%
Number of separations with a 0
principal CDI diagnosis 2,654 2,708 1 2.03%
Number of separations with a
non-principal CDI diagnosis 5,842 5,899 10.98%
Number of separations with a
non-principal CDI diagnosis, 1,699 1,576 1 7.24%
with COF1*
Number of separations with a
non-principal CDI diagnosis, 4,010 4,179 14.21%
with COF2*
Estimated pre-existing burden
Principal CDI+ non-principal 6,664 6,887 1 3.35%
CDI, COF2*

*Based on hospitals with highly reliable COF coding only (2019 n=547)

Since 2016, the number of all separations from Australian public hospitals has increased, as
has the number of all separations with a CDI diagnosis (2016 n= 7,836, 2017 n= 8,095, 2018
n=8,496, 2019 n= 8,607).1° Separations classified as a non-principal CDI diagnosis with a
COF1 decreased by 7.24% between 2018 and 2019, indicating that there was a reduction in
the number of separations where the onset of CDI occurred during an inpatient admission.

During the same time, the number of all CDI diagnoses only slightly increased (1.31%), but the
estimated proportion of pre-existing CDI increased by 3.35%, and separations classified as
non-principal CDI diagnosis with a COF2 code increased by 4.21%. This suggests CDI
symptom onset originates while an individual is in the community rather than during an
inpatient admission.
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Hospital length of stay for patients with a CDI diagnoses

Table 2: Average length of stay (days) for patients with a CDI (A04.7) diagnosis in
Australian public hospitals, 2012-2019

Year Pg?;élesicsm NO”J;;';:(I)F;?; (ol All CDI diagnosis
2012 8.34 22.73 18.69
2013 7.91 20.91 17.17
2014 7.79 22.10 18.05
2015 7.60 20.68 16.91
2016 7.38 19.78 16.08
2017 7.76 19.99 16.16
2018 7.01 19.56 15.64
2019 6.94 20.11 15.97
Overall average 7.59 20.73 16.83
Oz’sﬁgi'('e;f"tzeoggf’zhglnge 0.174 10.385 0.395
p value <0.01 0.01 <0.01

Table 2 shows the progressive and significant reduction in the length of stay each year since
2012 for patients admitted to Australian public hospitals with a diagnosis of CDI. Data from the
Australian Institute of Health and Welfare (AIHW) indicate that the average length of stay for any
admission in an Australian public hospital was three days for 2019-20.1%2° This is slightly
higher than previous years (2015-2016 the average length of stay was 2.8 days, and in 2017—
2018 and 2018-2019 the average length of stay was 2.7 days).!! Similarly, the average length
of stay for patients with a CDI diagnosis has also been reducing, though a slight increase in the
average length of stay in 2019 for patients admitted with a non-principal CDI diagnosis was
observed. Generally, patients with a CDI diagnoses continue to remain in hospital up to nearly
seven times longer than the average length of stay.

A lengthy hospital stay has major impacts on patient outcomes and healthcare resources.*®
Patients who have an extended length of stay, generally require invasive treatments and
interventions, are often elderly, have chronic underlying co-morbidities and in turn have a higher
risk of acquiring infections.'® These factors are also the same factors that increase the risk for
CDI in most patients.? Aside from the clinical impact, there is also a significant socio-economic
impact to the patient and their families that is often overlooked, can have long lasting impacts
and are difficult to quantify economically.?* However, any association between length of stay
and CDI should be interpreted with care. Length of stay can be impacted by many factors such
as underlying co-morbidities, severity of disease and treatment modalities; as such, a prolonged
separation cannot solely be attributed to the acquisition of CDI.*®
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Conclusion

CDl is largely a preventable HAI. Knowing the burden of CDI in Australia can assist in
identifying at-risk groups for CDI and targeting interventions to minimise the risk of CDI to these
groups within the clinical setting. Since 2016, the Commission has been monitoring the burden
of CDI in Australian public hospitals. During this time, separations with a CDI diagnosis have
increased by 9.84% (2016 n= 7,836, 2017 n= 8,095, 2018 n=8,496,'° and 2019 n=8,607).
However, these separations have not increased at the same rate of overall separations, which
increased by 11.22% (2016 n = 6,747,532, 2017 n = 7,021,452, 2018 n = 7,238,129'° and 2019
n= 7,504,330) over the same time period.

The rates of non-principal CDI diaghoses with a COF1, as reported by the AIHW, are declining
(2016=0.87, 2017= 0.92, 2018= 0.81'° and 2019 =0.73 diagnoses per 10,000 patient bed
days). Patients with a non-principal CDI diagnosis with a COF1, include episodes of CDI
identified as healthcare-associated healthcare facility-onset CDI using hospital-identified CDI
surveillance methods. In 2019, separations coded as non-principal CDI diagnoses with a COF1
accounted for 18.31% of all CDI separations. The reduction in the rate of non-principal CDI
diagnoses with a COF1 may be attributable to the implementation of a bundle of infection
prevention and control interventions including hospital AMS programs, environmental cleaning
programs, improved detection of CDI, and better management and treatment modalities for
CDLI.3722 These interventions have an impact on reducing the acquisition and spread of HAIs,
such as CDI, but measuring the effectiveness of these interventions remains difficult to quantify
and require ongoing efforts to ensure sustainable outcomes.?

Conversely, the rates of separation for patients with pre-existing CDI symptoms have been
increasing since 2016 (2016= 2.92, 2017=2.95, 2018= 3.18° and 2019= 3.19 diagnoses per
10,000 patient bed days). Based on the dataset used for this analysis, patients identified as
having pre-existing CDI symptoms on admission to hospital, include patients who may have
acquired CDI in the community and those who were recently discharged from a health service
organisation. In 2019, this group of patients accounted for 80% of separations with a CDI
diagnosis.

Community-onset CDI remains prevalent in both the hospital and community setting, and
antimicrobial, PPl and immunosuppressive agents continue to be factors influencing CDI
acquisition in both settings. ® However, effective antimicrobial stewardship in the community is
challenging, and many factors that influence antimicrobial use are outside the scope of hospital-
based interventions.® ° The role of general practitioners in improving medication use and
prescribing PPls and antimicrobial use in the community and aged care is crucial, and should
not be underestimated.? Information from AURA 2021, indicates that inappropriate and over
prescribing of antimicrobials in the community remains common.?® Of particular concern is the
amount of antimicrobials routinely prescribed for common conditions such as influenza and
acute bronchitis, as well as the high rates of antimicrobial prescriptions for children under four
years of age and adults over 65 years of age.? The Commission has developed a number of
resources to support general practitioners and healthcare providers in the community to improve
antimicrobial usage and support AMS in primary healthcare and residential aged care services.
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Community-onset CDI also appears to affect younger individuals and those who have not had
any recent antimicrobial or healthcare exposure, suggesting that factors other than antimicrobial
exposure may have an impact on the burden of CDI in the community; for example, age and
other underlying medical conditions.”*?2 Exposure to other medications such as proton pump
inhibitors (PPIs) or immunosuppressive agents also may increase the risk of CDI in the
community in the absence of antimicrobial use.” PPIs act to reduce the acidity of the
gastrointestinal tract and this change in pH may increase a person’s susceptibility to CDI,
although this mechanism still remains poorly understood.®’ Immunosuppressive agents are
known to reduce a person’s antibody response and increase their susceptibility to opportunistic
infections including CDI.6 Exposure to PPIs and immunosuppressive agents may be common in
among older people or in the outpatient setting, though further information on the relationship
between these medications and CDI acquisition in the Australian community setting is needed.
The role of food and water contamination, and person-to-person transmission from symptomatic
and asymptomatic individuals, such as transmission from children under the age of two years,
who are naturally colonised with C. difficile, may also have underestimated roles in the
transmission of community-onset CDI.8° As such, ongoing research into how these factors may
influence the rates of community CDI is still required.

Surveillance of community-onset CDI is limited, and case numbers are likely to be under-
reported in Australia.® Further work is required to better understand community-onset CDI; the
impact of these infections on the health system, the types of interventions required to reduce the
risk of CDI in the community and, in turn, limit the spread of community-onset CDI entering
hospitals. General practitioners can play a role in reducing the burden of community-onset CDI.
For example, general practitioners could increase testing of acute episodes of diarrhoea®, which
would improve the early detection and management of CDI, and may result in fewer CDI-related
admissions to hospital.?

The Commission utilises information from the APC NMDS to generate these reports to better
understand the burden of CDI in Australia. Information in this dataset is provided to the AIHW by
all public hospitals in Australia. Data from the APC NMDS is uniform and validated and does not
rely on different jurisdictional HAI reporting requirements. There are some of limitations with
using this dataset for CDI surveillance, such as the lack of patient level details, the time lag
between the submission of data to AIHW from health services and when it becomes available
for use by the Commission, and the inability to measure the impact of changes in CDI testing.
The findings of this report should be considered by health services in the context of available
local surveillance and hospital-acquired complications (HAC) data and should be used to help
inform local intervention to keep CDI rates and morbidity low.

In addition to the actions of the National Safety and Quality Health Services (NSQHS)
Standards, health service organisations should develop local interventions to prevent and
control HAls including CDI. The Preventing and Controlling Infections Standard aims to improve
patient safety and infection prevention and control, through actions that support AMS, and
reduce the spread of antimicrobial resistant organisms and CDI. To assist health service
organisations meet these actions and promote the use of standard and transmission-based
precautions and prevent the spread of CDI, a range of resources have been developed by the
Commission to support local infection prevention and control programs. These resources can
provide health service organisations with guidance on environmental cleaning programs, the
implementation of AMS programs and the surveillance of hospital-identified CDI. Used together,
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https://www.safetyandquality.gov.au/standards/nsqhs-standards/preventing-and-controlling-healthcare-associated-infection-standard/infection-prevention-and-control-systems
https://www.safetyandquality.gov.au/our-work/infection-prevention-and-control/environmental-cleaning-and-infection-prevention-and-control
https://www.safetyandquality.gov.au/our-work/antimicrobial-stewardship
https://www.safetyandquality.gov.au/publications-and-resources/resource-library/cdi-implementation-guide

these interventions can provide a bundled approach to preventing the spread of CDI in
hospitals. These resources can be adapted for use in the community, primary care settings and
residential aged care, to support interventions to reduce the risk of CDI acquisition and
transmission in the community.

The data snapshot reports produced by the Commission provide valuable information on the
national burden of CDI. However, due to a number of factors including the COVID-19 pandemic,
delays in access to data and a shift from healthcare-associated healthcare facility-onset CDI to
community-onset CDI, the direction of future CDI surveillance remains under consideration. The
Commission will consider including national monitoring of CDI as part of its program for the
surveillance of resistance microorganisms, subject to laboratory surveillance data for CDI being
available. Over time, this data from laboratory surveillance could be used to monitor the
changing burden of community-onset CDI in Australia and laboratory-based definitions could be
applied to this data, improving the interpretation and utility of the results. The Commission will
also undertake work to continue to increase the awareness of community-onset CDI, including
the promotion of community-based AMS for the prevention of community-onset CDI, and
strategies to reduce the risk of readmission to hospital for CDI.
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