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Introduction

The primary aim of the Victorian Hospital Acquired Surveillance 

System (VICNISS) Coordinating Centre is, with participating 

hospitals, to reduce hospital acquired infections. In 2004, the centre 

established a surveillance program for the ninety smaller (<100 

acute care beds) hospitals across Victoria. (The type and intensity of 

healthcare provided by these hospitals is described elsewhere 1.) This 

program included a module that involved collecting and reporting 

data on primary laboratory confirmed (LC) bloodstream infections 

(BSIs). 

Hospital acquired BSIs are serious causes of mortality and 

morbidity 2, but there is little published literature about these 

infections in smaller hospitals 2-5. In 1993 one smaller hospital 

was included in a comprehensive twelve-month survey of five 

Australian hospitals (range: 71 – 400 beds) 4. Of the 489 significant 

episodes of bacteraemia across these hospitals, 178 (36%) were 

hospital-acquired. More recently, over three years, 1.59 episodes 

of Staphylococcus aureus bacteraemia per 1000 admissions were 

identified across seventeen Australian hospitals 3. The two smaller 

hospitals (52 and 72 beds) included in this study identified 0.93 

and 0.60 episodes of S. aureus bacteraemia per 1000 admissions 

respectively. During a seven-and-a-half year USA study, a total 

of 24,179 hospital-acquired BSIs were reported by forty-nine 

participating hospitals of various sizes and approximately 51% of 

these occurred in an intensive care unit 5.

As part of the VICNISS smaller hospital program, quarterly reports 

were forwarded to the participating hospital infection control (IC) 

nurses outlining their hospital and aggregate results. It was assumed 

that these comparative reports, as has been reported elsewhere 6, 

would act as an incentive to implement any appropriate intervention 

strategies. This article describes the BSI module data collected and 

analysed between 1 May 2004 and 30 June 2006.

Method

Trained IC nurses in the participating hospitals were asked to collect 

data on all adult (aged >16 years) patients who developed a hospital 

acquired primary LC BSI. This included data on the admission date, 

specimen date, presence of peripheral or central intravascular (IV) 

devices within 48 hours of the development of the BSI and causative 

micro-organism(s). 
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Hospital acquired BSIs were defined as those identified > 48 

hours after patients admission. Post-discharge surveillance was 

not undertaken. Patients with a positive blood culture had to meet 

one of the following criteria, as published by the USA Center 

for Disease Control and Prevention (CDC) 7, Australian Infection 

Control Association (AICA) 8 and Australian Council on Healthcare 

Standards (ACHS) 9.

Criterion one: 

For recognised pathogens (for example, S. aureus and Escherichia 

coli), isolation of a causative micro-organism from one or more 

blood cultures. 

Criterion two:

For potential contaminants (for example, coagulase-negative 

staphylococci), patients that presented with fever, chills or 

hypotension. This was in addition to isolation of a causative micro-

organism from at least two blood cultures drawn on separate 

occasions;  or from a blood culture in a patient with an IV device and 

for whom appropriate antimicrobial therapy was commenced. 

The BSI was classified as ‘primary’ if the causative micro-organism 

was not related to an infection at another site other than an infected 

IV device access site. BSIs meeting the criteria for the alternative 

CDC surveillance definition of (non-laboratory confirmed) ‘clinical 

sepsis’ were not included. Additional detailed data about the ‘place 

of acquisition’ and ‘focus of infection’ as defined by AICA 8 and 

ACHS 9 was not collected.

BSI rates were calculated as the number of LC BSIs per 10,000 acute 

occupied bed days (OBDs). OBDs was the sum of all acute bed 

days from the first day of the month to the last day of the month 

inclusive. Single and multi-day patients were included. 

Strategies used to promote accurate data collection included:

•	 The distribution of a manual that explicitly outlined the 

definitions and reporting instructions for each data-field.

•	 A half-day training workshop (based on the manual) for all IC 

nurses in the participating hospitals.

To check the accuracy of the data collected during the surveillance 

period, two VICNISS Coordinating Centre infectious disease 

(ID) physicians retrospectively and independently assessed all 

reported BSIs. The hospital IC nurses assisting with this assessment, 

retrospectively collected additional data on the patient diagnoses 

and, if applicable, other microbiology reports. The physicians did not 

have access to patient medical records. The BSIs were categorised by 

the physicians as: ‘confirmed’ if the patient data met criterion one 

or two;  ‘excluded’ if the patient data did not meet criterion one or 

two;  ‘unknown’ if a conclusive assessment could not be made. The 

physicians later discussed any discrepant assessments in order to 

reach a consensus.

Results

Eighty-five smaller hospitals continuously participated in the 

VICNISS BSI module during the 26-month surveillance period. One 

hospital that solely treated oncology patients was excluded from 

the data analysis, because its patient population was considered 

significantly different. None of the participating hospitals had 

intensive care units.

Nineteen hospitals reported 49 primary LC BSIs in 49 patients. Of 

these reported BSIs, 46 were caused by recognised pathogens. The 

two ID physicians independently agreed on 36 (74%) assessments: 

7 ‘confirmed’;  20 ‘excluded’;  9 ‘unknown’. Of the unknown 

assessments, 4 were because the IC nurses had not provided 

the additional requested information. After discussion about the 

discrepant BSIs the physicians amended the assessment categories 

to: 12 ‘confirmed’;  26 ‘excluded’;  11 ‘unknown’. The 26 excluded 

BSIs were because the causative organism was related to an 

infection at another site. 

Aggregate rates are outlined in Table I. The total number of acute 

OBDs was 790,329. For the 12 BSIs confirmed by the ID physicians 

the cultured microorganisms were S. aureus (5), Enterococcus faecalis 

(3), C. albicans, E. coli, Streptococcus equisimilis (Group C), and 

Salmonella spp. Of the patients, 2 and 10 respectively had a central 

and peripheral IV device in situ.

Discussion

Over 26 months, the majority (94%) of the Victorian smaller public 

acute care hospitals continuously participated in the VICNISS BSI 

module. Crude comparisons made with other studies that included 

at least one smaller hospital, suggested the confirmed VICNISS BSI 

rate (0.2 to 0.3 per 10,000 OBDs) was relatively low. Comparisons 

were not made with other BSI results publicly reported by other 

Table I. BSI Aggregate rates (May 1st 2004 to June 30th, 2006).

Category	 Number 	 Rate*	 95% Confidence  
	 of BSIs		  interval

‘Confirmed’ BSIs	 12	 0.2	 0.0-0.3

‘Confirmed’ &  

‘unknown’ BSIs	 23	 0.3	 0.2-0.4

ALL reported BSIs  

(‘Confirmed’, ‘excluded’  

& ‘unknown’ BSIs)	 49	 0.6	 0.5-0.8

* Rate per 10,000 occupied bed days.
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Australian state health departments – the South Australian Infection 

Control Service 10 and New South Wales Health 11 have reported 

on BSIs that were identified predominately in larger hospitals 

or specialised units. As with other studies 4,5, the most common 

causative micro-organism was S. aureus. 

We believe the 12 ‘confirmed’ BSIs were associated with the use of IV 

devices. However, this could not be definitely established because, 

as is required by some published definitions 3,5, IV device ‘tips’ were 

not cultured. The VICNISS BSI rate may have been low because 

IV devices (especially central IV devices) are infrequently used in 

smaller hospitals. The incidence of BSIs associated with the use of 

peripheral IV devices is lower than for central IV devices 12. 

Comparisons of infection rates will be misleading if data is 

inaccurately collected. Of the VICNISS reported BSIs, 25% were 

confirmed by the two ID physicians as ‘true’ infections. This was in 

marked contrast to a CDC study 13 that examines the accuracy of 

reported hospital acquired infections in intensive care unit (ICU) 

patients. In this study, the predictive value positive for reported BSIs 

is 87%. As with the Victorian smaller hospitals, over-reporting was 

mostly due to incorrectly reporting secondary BSIs as primary BSIs.

The methodology described in this article had several limitations. 

First, accurate data collection was partly dependent on medical 

staff ordering blood cultures, drawing blood from a peripheral vein 

(not an existing IV device) and microbiology laboratories detecting 

BSI isolates and disseminating reports. In the Victorian smaller 

hospitals, the efficiency of these influential factors has not been 

evaluated. Second, an incidence rate using instead the ‘number of 

days of device exposure’ would have more accurately reflected the 

population at risk. Third, although retrospective medical record 

review is believed to be a valid surveillance technique 14, the ID 

physicians using a limited form of this technique as part of the data 

checking process were not always able to apply the surveillance 

criteria in a uniform manner. 

Despite these limitations, participation by Victorian smaller hospitals 

in the BSI module during the specified surveillance period was 

worthwhile – a baseline rate for hospital-acquired primary LC 

BSIs was established. However, the usefulness for these hospitals 

(particularly because hospital-acquired LC BSIs in the smaller 

hospitals are such an infrequent, albeit serious event) to continue 

participating in the module as it currently exists is now questionable. 

Other approaches 15,16, such as ‘signal event and root cause analysis’ 

surveillance and the strategies to used to promote accurate data 

collection are to be re-examined. 

Acknowledgments
We especially wish to acknowledge the IC personnel in the 
participating hospitals and VICNISS Coordinating Centre staff for 
their assistance. The VICNISS Coordinating Centre is fully funded 
by the Victorian Department of Human Services. Gratitude is 
expressed to the Quality and Safety Branch, Department of Human 
Services, and Melbourne Health.

References
1.	 Bennett NJ, Bull AL, Dunt DR et al. A profile of smaller hospitals: 

Planning for a novel, statewide surveillance program, Victoria, Australia. 
Am J Infect Control 2006;  34:170-175.

2.	 Vonberg RP, Behnke M, Geffers C et al. Device associated infection rates 
for non-intensive care unit patients Infect Control Hosp Epidemiol 
2006;  27:357-361.

3.	 Collignon P, Nimmo GR, Gottlieb T, Gosbell IB. Staphylococcus aureus 
bacteremia, Australia. Emerg Infect Dis 2005;  11:554-561.

4.	 Gosbell IB, Newton PJ, Sullivan EA. Survey of blood cultures from five 
community hospitals in south western Sydney, Australia, 1993-1994. 
Aust NZ J Med 1999;  29:684-691. 

5.	 Wisplinghogg H, Bischoff T, Tallent SM, Seifert H, Wenzel RP, Edmond 
MB. Nosocomial bloodstream infections in US hospitals: Analysis of 
24,179 cases from a prospective nationwide surveillance study. Clin 
Infect Dis 2004;  39:309-316.

6.	 Gaynes R, Richards C, Edwards J, Emori TG, Horan T, Alonso-
Echanove J, et al and the National Nosocomial Infections Surveillance 
(NNIS) Systems Hospitals. Feeding back surveillance data to prevent 
hospital acquired infections. Emerg Infect Dis 2001;  7:295-298.

7.	 Gaynes RP, Horan TC. Surveillance of nosocomial infections. In: 
Hospital Epidemiology and Infection Control. Baltimore: Williams & 
Wilkins, 1996:1285-1317.

8.	 Australian Infection Control Association. Bloodstream infection. 
Viewed May 2007 www.aica.org.au. 

9.	 Australian Council on Healthcare Standards. Bloodstream infections, 
Infection Control Indicators Clinical Indicators Users manual Version 
3. Viewed May 2007, Available (by order) www.achs.org.au.

10.	 South Australian Infection Control Service. South Australian 
Bloodstream Infection (BSI) Reports, Annual reports, 2003 and 2004. 
Viewed May 2007 www.health.sa.gov.au/infectioncontrol/. 

11.	 New South Wales Health. Central line associated bloodstream infection, 
2003-2005. Viewed May 2007 www.health.nsw.gov.au/health_pr/
infection/.

12.	 Farr BM. Nosocomial infections related to use of intravascular devices 
inserted for short-term vascular access. In: Mayhall GC (ed.) Hospital 
Epidemiology and Infection Control. Baltimore:Williams & Wilkins, 
1996:157-164.

13.	 Emori TG, Edwards JR, Culver DH, Sartor C, Stroud LA, Gaunt EE et 
al. Accuracy of reporting nosocomial infections in intensive care unit 
patients to the National Nosocomial Infections Surveillance system: A 
pilot study. Infect Control Hosp Epidemiol 1998;  19:308-316.

14.	 Haley RW, Schaberg DR, McClish DK et al. The accuracy of retrospective 
chart review in measuring nosocomial infection rates: Results of 
validation studies in pilot hospitals. Am J Epidemiol 1980;  111:516-
533.

15.	 Collignon PJ, Wilkinson IJ, Gilbert GL, Grayson ML, Whitby RM. 
Health care-associated Staphylococcus aureus bloodstream infections: 
a clinical quality indicator for all hospitals. Med J Aust 2006;  184:404-
406. 

16.	 Centre for Healthcare Related Infection Surveillance and Prevention. 
Signal infection surveillance manual. Brisbane:Queensland Health, 
2004. 




