Research

Leon J Worth
MBBS, FRACP, PhD
Infectious Diseases Physician

Tim Spelman
MBBS, BSc, GradCert(Stats)
Biostatistician

AnnLBull
PhD
Epidemiologist

Michael J Richards
MBBS, FRACP, MD
Director

Victorian Healthcare
Associated Infection
Surveillance System
Coordinating Centre,

Melbourne, VIC.

leon.worth@mbh.org.au

MJA 2014; 200: 282-284
doi: 10.5694/mja13.10599

282

Staphylococcus aureus bloodstream
infection in Australian hospitals: findings
from a Victorian surveillance system

ealth care-associated (HA)

infections are an important

measure of quality of care in
health care facilities. Staphylococcus
aureus bloodstream (SAB) infections
contribute to morbidity, mortality, and
health care expenditure, and are fre-
quently regarded as preventable.l

Standardised surveillance strat-
egies for SAB infections have been
effectively implemented internation-
ally.23 In 2008, the Australian Health
Ministers” Conference endorsed
that all Australian hospitals should
establish HA infection surveillance,
including reporting of SAB infections
through relevant jurisdictions to a
national data repository.

The Victorian Healthcare Associated
Infection Surveillance System
(VICNISS) SAB infection surveil-
lance module was developed to en-
able collection of relevant laboratory
and clinical data by health care work-
ers trained in infectious diseases or
infection prevention for community
and HA-SAB infection events in the
state of Victoria, including methicil-
lin-sensitive and methicillin-resist-
ant isolates.

The Victorian Department of Health
mandated participation by Victorian
public hospitals at the commencement
of the program. VICNISS provided
education to participating hospi-
tals and developed a guide to facili-
tate standardised case review. Private
health care facilities participated on a
voluntary basis.

In Victoria, reporting of SAB infec-
tion events commenced in October
2009. In January 2010, the VICNISS
implemented a standardised module
that uses definitions developed by the
Australian Commission on Safety and
Quality in Health Care (ACSQHC)
for monitoring in Victorian acute care
public hospitals. This report outlines
module components and a review of
surveillance data captured during the
first 3 years.
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Objectives: To determine the burden of disease and trend over time for rates of
Staphylococcus aureus bloodstream (SAB) infections in Victorian health care
services.

Design and setting: Uniform data on all SAB infection events (methicillin-
sensitive and methicillin-resistant isolates) were collected from all public and
some private hospitals in Victoria using a standardised electronic data collection
tool. Data were analysed for the period 1 January 2010 to 31 December 2012.

Main outcome measures: Overall and quarterly aggregate SAB and methicillin-
resistant S. aureus (MRSA) bloodstream infection rates per 10 000 occupied
bed-days (OBDs); rates of health care-associated (HA) infections compared
with a benchmark of no more than 2/10 000 OBDs.

Results: Data from 119 public and four private hospitals were analysed. The
cumulative aggregate SAB infection rate was 1.0/10 000 OBDs (95% Cl, 0.9—
1.0/10 000 OBDs). Overall, 1335/3205 SAB infection events (41.7%) were health
care-associated. Of these, 26.2% occurred within 48 hours of hospitalisation and
were most frequently associated with an indwelling medical device. Quarterly
HA-SAB infection rates diminished from 1.4 to 0.7/10 000 OBDs (P< 0.001). A
median of four health care services each quarter exceeded the benchmark of
2.0/10 000 OBDs. HA-MRSA bloodstream infection rates diminished from 0.4

t0 0.1/10 000 OBDs (P < 0.001), with a cumulative aggregate rate of 0.2/10 000
OBDs.

Conclusions: Continuous surveillance for SAB infection showed a significant
reduction in rates across Victoria during the first 3 years of a coordinated
program. Early onset, device-related SAB infections are an important target for
prevention strategies.

» SAB infection was diagnosed
within 48 hours of a related
invasive instrumentation or
incision; or

Uniform data were captured for all
SAB infection events, including patient
demographics, infection details and >
organism susceptibility.

Each infection was classified as
either HA or community-associated
using ACSQHC definitions. SAB infec-
tion was defined as HA if:

e the patient’s first S. aureus-pos-
itive blood culture was collected
>48 hours after admission to hospi-
tal or <48 hours after discharge, or

SAB infection was associated
with neutropenia contributed
to by cytotoxic therapy.

SAB infection was defined as com-
munity-associated if the patient’s first
S. aureus-positive blood culture was
collected <48 hours after admission
to hospital and none of the key clinical
criteria listed above were met.

The first SAB isolate per patient was
counted as one episode. Subsequent
positive blood cultures were only
recorded as additional episodes if
=14 days had passed without a posit-
ive blood culture. Data for total occu-
pied bed-days (OBDs) were obtained
from the Victorian Admitted Episodes
Dataset and HA-SAB infection rates
were reported as number of epiodes
per 10000 OBDs.

* the patient’s first S. aureus-pos-
itive blood culture was collected
<48 hours after admission to hos-
pital and key clinical criteria were
also met:

» SABinfection was a complication
of the presence of an indwelling
medical device;

» SAB infection occurred within
30 days of a surgical procedure
where the SAB infection was
related to the surgical site;

Data collection and validation

Participating hospitals submitted data
using a web-based tool. Webform



design precluded lodgement of incom-
plete or inconsistent data. VICNISS
staff were available if participating
hospitals required assistance with
applying standard definitions.

Statistical analysis

For this study, data collected during
the first 36 months of the program
(1 January 2010 — 31 December 2012)
were analysed to determine relative
proportions of HA and community-
associated events and the proportion
of SAB infection events attributed to
methicillin-resistant S. aureus (MRSA).
To test the hypothesis that a change
in aggregate HA-SAB infection and
MRSA bloodstream infection rates
was not observed over time, both lin-
ear and non-linear quadratic trends in
quarterly rates were evaluated using
generalised estimating equations for
Poisson regression with OBDs as the
exposure. As no pre-observation data
were available, we were unable to cal-
culate a meaningful rate at time zero
and thus suppressed the model inter-
cept terms. The quasi-likelihood infor-
mation criteriont and modelled values
for deviance and dispersion were
used as metrics to assess comparative
goodness of fit for linear and quad-
ratic models. Cubic fits were calculated
as a sensitivity analysis regarding the
validity of presuming an underly-
ing non-linear quadratic relationship.
Statistical tests were performed using
Stata, version 12 (StataCorp). Quarterly
data for the study period were com-
pared with the national threshold
target of no more than 2.0/10000
OBDs for HA-SAB infection rates in
Australian hospitals in 2011.

SAB infection data were submitted by
119 public health care facilities span-
ning 90/90 health care services (100%),
and four private health care facilities.
During the period studied, a total of
3205 SAB infection events were cap-
tured (2072 male patients, 1132 female
patients, sex unknown for one event).
The median age of patients with SAB
infection was 64 years (range, 0-104
years).

Of all reported infection events,
1335 (41.7%) were HA, 1803 (56.3%)
were community-associated, and 67
(2.1%) were unknown or unable to

be classified. Of the HA-SAB infec-
tion events, 350 (26.2%) occurred <48
hours after hospital admission and
985 (73.8%) occurred >48 hours after
admission. MRSA was responsible for
295 HA-SAB infection events (22.1%)
and 175 community-associated infec-
tion events (9.7%).

Quarterly data for HA-SA and
HA-MRSA bloodstream infection
events are summarised in Box 1. The
median aggregate quarterly infec-
tion rates for HA-SA and HA-MRSA,
respectively, were 0.95/10000
OBDs (range, 0.7-1.4/10000 OBDs)
and 0.2/10000 OBDs (range, 0.1-
0.4/10000 OBDs). Linear and quadratic

regression models were fitted. The
quadratic models both showed a sig-
nificant decreasing trend over time
(P<0.001) with better goodness of
fit. The quadratic models showed a
decrease of 6.2 HA-SAB infection
events per cumulative quarterly OBDs
with a 0.5 unit change in slope (the
quadratic coefficient), and a decrease of
7.8 HA-MRSA bloodstream infection
events per cumulative quarterly OBDs
with a 0.6 unit change in slope. The
overall cumulative aggregate infec-
tion rates were 1.0/10000 OBDs (95%
CIL, 0.9-1.0/10000 OBDs) for HA-SA
and 0.2/10000 OBDs (95% CI, 0.19—
0.24/10000 OBDs) for HA-MRSA.

1 Quarterly health care-associated Staphylococcus aureus bloodstream (SAB)
infection rates* per 10 000 occupied bed-days (OBDs), Victorian health care

facilities,t Jan 2010 — Dec 2012
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MRSA = methicillin-resistant S. aureus. * Error bars indicate 95% Cls. 1119 public health care
facilities spanning 90/90 health care services (100%), and four private health care facilities. *

2 Key clinical criteria associated with health care-associated Staphylococcus
aureus bloodstream (SAB) infection occurring < 48 hours after hospital
admission (n=350), Victorian health care facilities,* Jan 2010 — Dec 2012

68
19.4%

68.9%

E Complication of presence of
indwelling device

O Onset within 30 days of
surgical procedure where SAB
related to surgical site

O Onset within 48 hours of
invasive instrumentation or
incision

[0 Associated with neutropenia
contributed to by chemo-
therapy

*119 public health care facilities spanning 90/90 health care services (100%), and four private

health care facilities.

*
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Quarterly HA-SAB infection rates in
excess of 2/10000 OBDs were reported
in 54 instances, corresponding to a
median of four (range, 2-8) instances
each quarter. During the first quar-
ter, eight health care services exceeded
the benchmark, while four services
breached the threshold target during
the final reporting quarter.

Of the 350 HA-SAB infections that
were identified <48 hours after hos-
pital admission, most (68.9%) were
reported as a complication of the pres-
ence of an indwelling medical device;
19.4% occurred within 30 days of a sur-
gical procedure and were related to the
surgical site. Smaller numbers of infec-
tions were reported in association with
invasive instrumentation or in the set-
ting of neutropenia contributed to by
cytotoxic therapy. Associated key clin-
ical criteria are summarised in Box 2.

Our findings reflect successful imple-
mentation of continuous statewide
SAB infection surveillance using
nationally agreed criteria. Further, a
significant reduction in Victorian SAB
infection rates was shown during the
first 3 years. This may be indicative of
concurrent infection prevention strat-
egies (eg, improved practices for intra-
venous catheter insertion and care,®
reduced surgical site infections,® an
operative hand-hygiene program?),
together with the fact that falling rates
of infection are frequently observed
after the commencement of formal
surveillance programs.8

Notably, 26% of HA-SAB infec-
tion events occurred within 48 hours
of hospital admission. These early
events were frequently (69%) associ-
ated with an indwelling medical device
(eg, intravenous catheter, haemodialy-
sis vascular access) present at the time
of hospital admission (Box 2). Patients
at risk of these events include those
with intravenous devices managed
by hospital-in-the-home programs,
those on haemodialysis, haematology
and oncology outpatients with cen-
tral venous access devices and out-
patients receiving parenteral nutrition.
Given the burden of illness, surveil-
lance strategies for HA infections must
continue to capture early (<48 hours
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after hospital admission), as well as
late, events.

MRSA infection has previously
been reported to comprise 11%-—
40% of HA-SAB infection events in
Australia,»® but studies have been lim-
ited by the potential for selective sam-
pling. Our statewide data indicated
that 22% of HA-SAB infection events
were due to MRSA, which is compara-
ble to recent data from European and
Canadian reports.10

For SAB infection surveillance, the
denominator for a health care ser-
vice comprises OBDs for acute medi-
cal care, acute surgical care, intensive
care, hospital-in-the-home, rehabilita-
tion and psychiatric care, in addition to
OBDs for rehabilitation or psychiatry
centres associated with the nominated
acute care hospital. SAB infection
events are infrequently seen within
psychiatry and rehabilitation facilities.
To focus on acute care centres would be
an optimal use of infection prevention
resources, and a denominator exclud-
ing low-risk patients would provide
more meaningful data for interhospi-
tal comparison.

After the commencement of SAB
infection surveillance in Victoria, pub-
lic reporting was facilitated nationally
by the Australian Institute of Health
and Welfare via the MyHospitals web-
site.11 Based on the National Healthcare
Agreement,12 a threshold target rate
for SAB infection (no more than
2.0/10000 patient days) in acute care
public hospitals was applied in 2012.13
Retrospective application of this tar-
get to our data spanning a 36-month
period showed that eight health care
services were above this target at the
onset of the surveillance period, with
four identified during the last quarter
studied. If hospital-level data are to be
compared with a national benchmark,
it is vital that jurisdictions implement
uniform methods for surveillance!4
and validation.15 Our experience shows
that, to ensure uniformity of surveil-
lance methods and for education and
discussion of complex events, health
care facilities require direct and fre-
quent liaison with a coordinating cen-
tre. Consideration of lower threshold
targets may be necessary if sustain-
able improvement, such as that seen
in Victoria, is achieved.1®
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