
FOR DEBATE
Health care-associated Staphylococcus aureus bloodstream 
infections: a clinical quality indicator for all hospitals

Peter J Collignon, Irene J Wilkinson, Gwendolyn L Gilbert, M Lindsay Grayson and R Michael Whitby
The Medical Journal of Australia ISSN: 0025-
729X 17 April 2006 184 8 404-406
©The Medical Journal of Australia 2006
www.mja.com.au
For Debate
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ABSTRACT

• Staphylococcus aureus bloodstream (SAB) infections are 
common and serious causes of morbidity and mortality that 
incur considerable health care costs and are potentially 
preventable.

• It should be relatively easy for hospitals to collect data on the 
incidence of SAB episodes, to determine whether infections 
were acquired in hospital or in the community, and to 
establish whether they were health care associated.

• The proportion of SAB infections caused by methicillin-
resistant S. aureus strains should be a useful indicator of the 
level of control of antibiotic resistance in the community and 
in the health care setting.

• Continuous monitoring of infection incidence would enable 
health care facilities to determine the effectiveness of 
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interventions designed to minimise SAB infections.

See also pages 374, 384 and 420
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ey add considerably to the cost of health care.3,4 In Australia,
there are an estimated 7000 episodes of SAB infection a year, most of
which are health care associated: about half of all episodes are
acquired in hospitals, and about a third of community-acquired
infections are related to health care procedures or devices such as
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In Australia, MRSA causes about a quarter of all SAB episodes,2

but rates of 50% or more are seen in many other countries.2,8,9,10

Reporting of SAB infections caused by MRSA has been mandatory
in the United Kingdom since 2003.8,9

The incidence of health care-associated SAB infections in Aus-
tralian hospitals should be a very useful clinical indicator of the
standard of infection control practice, as many of these infections
are potentially preventable.11,12 The case definition is simple —
isolation of S. aureus from a blood culture — and the data can be
reported automatically by laboratory information systems (as is the
case for other notifiable diseases). There are few problems associ-
ated with the definition of what constitutes an S. aureus infection,
as the organism is an uncommon blood culture contaminant and
thus there will be few false positive isolates. The proportion of SAB
infections that are due to MRSA should be a good indicator of a
hospital’s level of MRSA control.

Why collect data on SAB infections?
The prospective collection of data on bloodstream infections
caused by susceptible and resistant strains of S. aureus will allow
clinicians to better identify and address the many different factors
surrounding serious health care-associated infections and their
causes. Collecting data on community-onset infections is also
important, as many of these are also health care associated.2,5

Knowing the relative proportion of episodes caused by MRSA and
MSSA would give additional information on the burden of infec-
tion due to antibiotic-resistant strains.

Feedback on and review of infection rates is of proven efficacy in
infection control.11,12 Data from 14 South Australian hospitals,13

the Canberra Hospital14 and the Austin Hospital15 show that the
number of SAB episodes has fallen after interventions that use rates
of SAB infection (or MRSA bacteraemia, at the Austin hospital) as a
measure of quality improvement.

Examining health care-associated SAB episodes will focus atten-
tion on associated system problems in hospitals. Tackling these
problems by quality improvement interventions can then prevent
many SAB episodes. As each SAB event is costly, any quality
improvement effort will almost certainly be cost-effective.

Analysis of community-associated SAB episodes will allow us to
assess what is happening with the emergence, spread and scale of

SAB infections in the community (especially community-acquired
MRSA strains). This will help clinicians to make the most appro-
priate empirical antibiotic choices when people present with severe
sepsis. It will also alert public health authorities, with the possibil-
ity of action to stem local outbreaks.

There are limited data on overseas experience of hospital-
acquired SAB infections.2,5,8-10,16 Information on large numbers of
SAB episodes has been collected in a few countries, such as
Denmark and the UK (however, in the latter case, only MRSA
episodes are reported).8,9,16 An increasing number of laboratories
and hospitals in Europe are collecting and disseminating data on
SAB infections (eg, the European Antimicrobial Resistance Surveil-
lance System10). Our proposal for Australia (Box 1 and Box 2)
improves on these systems and allows immediate feedback to the
areas where these infections have occurred. This will increase the
likelihood that changes in procedures will occur after problems are
identified, and should lead to a fall in SAB episodes throughout
Australia.

How should this be done?
Core data should be easily obtainable directly from the pathology
systems servicing each hospital. There are very few false positive
S. aureus isolates from blood cultures and hence all episodes can be
regarded as true infections. The infection control staff of each
hospital should record whether the infection had a hospital or
community onset and whether the episode was health care
associated. The most likely primary site of infection for each
episode (eg, intravenous lines, wound sites) and other potential
risk factors (eg, previous medical procedures) should also be
recorded.

Rates of SAB infection per 1000 separations or per 10 000
occupied bed days (OBDs) should be calculated using denomina-
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tors that are readily available from hospital administration/finance
departments. The advantage of using separations (ie, completed
admissions) as a denominator is that the derived figures are more
readily understood by hospital staff and the general public.
However, using OBDs as a denominator may better reflect the
activity of a hospital. Therefore, we suggest that both denomina-
tors be used. As all episodes of SAB infection need to be captured,
there is an argument for including “day-only” patients (eg, dialysis
patients) in the denominator, given that these patients will be
among those who contract SAB infections. An example of the data
that can be collected and how rates can be calculated is shown in
Box 3.

Using these data to prevent future infections

Each SAB episode should be regarded as a “critical” episode or
“signal event”.18,19 All affected patients should be seen by a
member of the hospital’s infection control service (or other
designated doctor or nurse) during their hospital stay to assess
whether the SAB infection was health care associated (community-
onset infections should be included).

We also need to determine what factors were involved that may
have been preventable. For example, if an intravenous line was the
cause, was the appropriate line used? Was the line left in longer
than necessary? If contamination at a surgical site was the cause,
was appropriate antibiotic prophylaxis given? Was there a collec-
tion that should have been drained earlier? Collecting information
in this way increases the likelihood of timely intervention at the
local level, as medical and nursing staff will be notified of any
problems at or near the time they are caring for the patient.

Continuous monitoring of the incidence of SAB infection will
allow the effectiveness of interventions to be assessed.

Data analysis and reporting
Staff time will be required to collect and collate this information.
However, available published data2 suggest that even the largest
hospitals should have fewer than 150 episodes of S. aureus
bacteraemia per year (an average of about three a week). Small
hospitals, including private hospitals, would also be expected to
collect SAB infection data, but as the numbers of affected patients
would be proportionately lower, the extra workload would be less
than in large hospitals.

Many small hospitals, particularly in Queensland and South
Australia, have already adopted “signal infection” surveillance
systems that capture data on all bloodstream infections.19 Thus it
would not seem an onerous task for all hospitals to undertake SAB
infection surveillance as part of their quality management pro-
gram. In most cases, members of hospital infection control services
would already collect most of the required information as part of
their daily routine. Hospitals that are unable to assess all commu-
nity-onset SAB episodes and identify those that were health care
associated should separately report their hospital-onset episodes.
Each hospital-onset case needs to be assessed in detail to identify
potential preventive strategies.

Ideally, SAB infection would become a nationally notifiable
disease and data would be collated at state and national levels,
based on data provided by hospitals (rather than public health
units, as is currently the case for most notifiable diseases). This
would allow estimation of disease burden and monitoring of
trends in different parts of Australia. It would also provide a basis
for investigating apparent sustained increases in incidence and for
evaluating the effectiveness of interventions.

Furthermore, publication of data stratified by type of hospital
(eg, tertiary hospitals, community hospitals) would allow hospitals
to compare their own data with those of similar hospitals.
However, this would have to be done with great caution, as figures
can be both misleading and unfair because of variation associated
with relatively small sample sizes and the different populations
served by different hospitals.20,21 This is currently occurring in at
least one state in Australia, and interventions implemented across a
group of metropolitan hospitals have already demonstrated posi-
tive change, with a 19% drop in SAB infection rates across 14
metropolitan hospitals since 2002.13

1 Proposal for collection of data

We propose:

• That each episode of Staphylococcus aureus bloodstream (SAB) 
infection be notified by laboratories to the relevant hospital 
infection control service and relevant basic clinical data be 
collected for each case. This can then be expressed as the number 
of episodes per 1000 separations and per 10 000 occupied bed 
days;

• That the data be further divided into methicillin-resistant S. aureus 
versus methicillin-sensitive strains;

• That SAB episodes be grouped into one of three categories: 
“health care associated (inpatient)”, “health care associated 
(non-inpatient)” or “community onset”, according to nationally 
agreed definitions.17

◆

2 Proposal for using the data to prevent further 
infections

We propose:

• That each Staphylococcus aureus bacteraemia episode be 
investigated. For those that are health care related, possible 
causes of the episode should be identified by the hospital’s 
infection control service.

• That measures to improve compliance with appropriate clinical 
practices and/or changes in protocols should be introduced to 
prevent future episodes;

• That data on the number of episodes be collected over time to 
enable the effectiveness of interventions to be monitored. ◆

3 Staphylococcus aureus bloodstream (SAB) infections at 
the Canberra Hospital, 2005*

MSSA MRSA

Community associated 29 1†

Inpatient health care associated 23 10†

Non-inpatient health care associated 3 1

Total 55 12

MRSA = methicillin-resistant S. aureus. MSSA = methicillin-sensitive S. aureus. 
* In 2005, there were 51 122 separations, of which 29 361 were same-day 
patients, and 177 239 occupied bed days (OBDs). There were 37 health care-
associated SAB episodes. Thus, the rates for health care-associated SAB 
infection were 0.7 per 1000 separations and 2.1 per 10 000 OBDs. † One 
episode in each group involved non-multiresistant MRSA. ◆
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Summary
Data on all S. aureus bacteraemia episodes will be relatively easy to
collect. This will give an accurate indication of the current
incidence in individual hospitals of SAB infections. These data will
also measure the proportion of infections due to MRSA. When
individual hospitals look for the causes of health care-associated
SAB infections, they will identify preventable factors. This should
result in changes to clinical practice and protocols in those
hospitals. Ongoing surveillance will allow the effectiveness of
control measures to be assessed and should reduce the number of
these serious and life-threatening infections in Australia.

Competing interests
None identified.

Author details
Peter J Collignon, FRACP, FRCPA, FASM, Director;1 and Professor2

Irene J Wilkinson, BSc(Hons), MPH, MASM, Manager, Infection 
Control Service3

Gwendolyn L Gilbert, MD, FRACP, FRCPA, Director;4 and Clinical 
Professor5

M Lindsay Grayson, MD, FRACP, FAFPHM, Director;6 and Professor 
of Medicine7

R Michael Whitby, FRACP, FRCPA, Director;8 and Clinical Professor9

1 Infectious Diseases Unit and Department of Microbiology, Canberra 
Hospital, Canberra, ACT.

2 Canberra Clinical School, Australian National University, Canberra, 
ACT.

3 Communicable Disease Control Branch, Department of Health, 
Adelaide, SA.

4 Centre for Infectious Diseases and Microbiology, Institute of Clinical 
Pathology and Medical Research, Sydney, NSW.

5 Medicine and Infectious Diseases, University of Sydney, Sydney, NSW.
6 Infectious Diseases Department, Austin Health, Melbourne, VIC.
7 University of Melbourne, Melbourne, VIC.
8 Infection Management Services, Princess Alexandra Hospital, 

Brisbane, QLD.
9 Medicine and Infectious Diseases, University of Queensland, 

Brisbane, QLD.
Correspondence: Peter.Collignon@act.gov.au

References

1 Waldvogel FA. Staphylococcus aureus (including staphylococcal toxic
shock). In: Mandell GL, Bennett JE, Dolin R, editors. Principles and
practice of infectious diseases. Philadelphia: Churchill Livingstone, 2000:
2069-2100.

2 Collignon P, Nimmo GR, Gottlieb T, Gosbell IB; Australian Group on
Antimicrobial Resistance. Staphylococcus aureus bacteremia, Australia.
Emerg Infect Dis 2005; 11: 554-561. Available at: http://www.cdc.gov/
ncidod/EID/vol11no04/04-0772.htm (accessed Mar 2006).

3 Abramson MA, Sexton DJ. Nosocomial methicillin-resistant and methicil-
lin-susceptible Staphylococcus aureus primary bacteraemia: at what
costs? Infect Control Hosp Epidemiol 1999; 20: 408-411.

4 Orsi G, Stefano L, Noah N. Hospital-acquired, laboratory-confirmed
bloodstream infection: increased hospital stay and direct costs. Infect
Control Hosp Epidemiol 2002; 23: 190-197.

5 Morin CA, Hadler JL. Population-based incidence and characteristics of
community-onset Staphylococcus aureus infections with bacteremia in 4
metropolitan Connecticut areas, 1998. J Infect Dis 2001; 184: 1029-1034.

6 Cosgrove SE, Sakoulas G, Perencevich EN, et al. Comparison of mortality
associated with methicillin-resistant and methicillin-susceptible Staphylo-
coccus aureus bacteremia: a meta-analysis. Clin Infect Dis 2003; 36: 53-59.

7 Whitby M, McLaws ML, Berry G. Risk of death from methicillin resistant
Staphylococcus aureus bacteraemia: a meta-analysis. Med J Aust 2001;
175: 264-267. 

8 Staphylococcus aureus bacteraemia: England, Wales and Northern Ire-
land: January to December 2003. CDR Wkly 2004; 14: 1-5. Available at:
http://www.hpa.org.uk/cdr/PDFfiles/2004/staph_ann_1604.pdf (accessed
Mar 2006).

9 Staphylococcus aureus bacteraemia: England, Wales and Northern Ire-
land, January to December 2002. CDR Wkly 2003; 13: 5-10. Available at:
http://www.hpa.org.uk/cdr/archives/2003/cdr1203.pdf (accessed Mar
2006).

10 European Antimicrobial Resistance Surveillance System (EARSS): suscep-
tibility testing of invasive Staphylococcus aureus. Eurosurveillance [online
publication] 2000; 5(3). Available at: http://www.eurosurveillance.org/em/
v05n03/0503-225.asp (accessed Mar 2006).

11 Harbarth, S, Sax H, Gastmeier P. The preventable proportion of noso-
comial infections: an overview of published reports. J Hosp Infect 2003;
54: 258-266.

12 Haley RW. The scientific basis for using surveillance and risk factor data to
reduce nosocomial infection rates. J Hosp Infect 1995; 30 Suppl: 3-14.

13 SA Department of Health. South Australian statewide nosocomial blood-
stream infection report 2004. November 2005. Available at: http://
www.health.sa.gov.au/infectioncontrol/Default.aspx?PageContentID=
18&tabid=147 (accessed Mar 2006).

14 Dreimanis D, Beckingham W, Collignon P, Roberts J. Staphylococcus
aureus bacteraemia surveillance: a relatively easy to collect but accurate
clinical indicator on serious health-care associated infections and antibi-
otic resistance. Aust Infect Control 2005; 10: 127-130.

15 Johnson PD, Martin R, Burrell LJ, et al. Efficacy of an alcohol/chlorhex-
idine hand hygiene program in a hospital with high rates of nosocomial
methicillin-resistant Staphylococcus aureus (MRSA) infection. Med J Aust
2005; 183: 509-514. 

16 Danish Staphylococcus aureus Bacteremia Group. Annual report on
Staphylococcus aureus bacteremia in Denmark, 2002. Copenhagen: Stat-
ens Serum Institut, 2004. Available at: http://www.ssi.dk/graphics/dk/
overvagning/Annual02.pdf (accessed Mar 2006).

17 Australian Infection Control Association and Safety + Quality Council.
Blood stream infection (BSI) definition. Approved by the Healthcare
Associated Infections Advisory Committee, September 2004. Available at:
http://www.safetyandquality.org/bsidefinejun05.pdf (accessed Mar 2006).

18 Looke D, Pawsey M. “Signal infection” surveillance: when the data set is
too small for statistical analysis. Aust Infect Control 2001; 6: 52-53.

19 Signal infection surveillance. Brisbane: Centre for Healthcare Related
Infection Surveillance and Prevention, Queensland Health, 2004. Avail
able at: http://www.chrispqld.com/documents/Section1-SISIntro.pdf
(accessed Mar 2006).

20 Spiegelhalter DJ. Problems in assessing rates of infection with methicillin-
resistant Staphylococcus aureus. BMJ 2005; 331: 1013-1015.

21 Duckworth G, Charlett A. Improving surveillance of MRSA bacteraemia.
BMJ 2005; 331: 976-977.

(Received 16 Nov 2005, accepted 28 Feb 2006) ❏
406 MJA • Volume 184 Number 8 • 17 April 2006


	Why collect data on SAB infections?
	How should this be done?
	Using these data to prevent future infections
	Data analysis and reporting
	Summary
	Competing interests
	Author details
	References

