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The challenges of hospital-based  
influenza-like illness surveillance 
Kylie S. Carville, Victorian Infectious Diseases Reference Laboratory,  
North Melbourne, Victoria

Introduction
Hospitals in Australia do not routinely 
conduct surveillance for influenza among 
admitted patients. While a number of 
Australian states and territories have 
developed emergency department (ED) 
syndromic surveillance, these systems 
cover the ED only, and do not collect 
information once patients are admitted.  
A number of other countries, such as the 
USA and Canada, have some hospital-
based influenza surveillance, often as 
part of broader surveillance systems 
focusing on vaccine preventable diseases 
or adverse events following immunisation. 
These systems are often paediatric, 
labour intensive and have varying 
requirements for laboratory testing 
(reviewed by Carville and Kelly, 2007).1 

Surveillance of influenza in Australia often 
relies on proxy measures such as 
influenza-like illness (ILI) in addition to 
laboratory notifications.  Laboratory 
notifications however, will underestimate 
cases as testing is not routine and 
depends on individual clinicians. Victoria 
is the only Australian state to have 
established thresholds to estimate the 
relative severity of different seasons.2 
Based on Victorian thresholds and data 
from general practitioner (GP) sentinel 
surveillance of ILI, influenza activity in 
2007 was considered ‘higher than 
expected’ (as in 2003), but was not as 
severe as the most recent epidemic in 
1997. These data were reassuring given 
the media focus on influenza during the 
2007 influenza season following child and 
adult deaths.3 However no data were 
routinely available for patients admitted 
with influenza.

Hospital-based influenza surveillance will 
assist hospitals to better identify and 
appropriately treat influenza patients, and 
increase opportunities to enforce 
infection control practices. Influenza 

surveillance will contribute to better 
understanding of the burden of influenza 
in hospitals and measurement of the 
impact of the current season relative to 
others.  Established systems may also 
assist in the event of a pandemic. In 2005 
the Australian Government published the 
Australian Management Plan for Pandemic 
Influenza (AMPPI), which recommended 
hospitals report data such as ED 
presentations, admissions, intensive care 
unit (ICU) occupancy, and deaths in 
hospital from influenza and pneumonia.4 
However, practical approaches for 
collecting and reporting these data have 
not been provided.

Concern that hospitals may struggle to 
report influenza data, routinely or in a 
pandemic, led to two workshops with 
hospital-based infection control 
practitioners (ICP), who are generally 
responsible for infectious diseases 
surveillance. These workshops aimed to 
assess the feasibility of ILI surveillance 
amongst hospital in-patients.

Methods
Workshops, in October 2006 and June 
2007, were advertised on the Victorian 
Infection Control Professionals 
Association (VICPA) email newsgroup and 
Department of Human Services (DHS) fax 
stream to hospitals. Following brief 
presentations on influenza surveillance, 
participants broke into small groups to 
discuss structured worksheets, then 
discussed as a group.  Each group 
recorded their responses in the 
appropriate sections of the worksheets, 
with additional notes made by an 
observer during the feedback and 
discussion session. Responses were 
entered into a table and common views 
and areas of disagreement identified.

The first workshop aimed to determine 
the resources required for, and barriers to, 

routine hospital-based ILI surveillance. 
The second workshop sought to 
determine whether a generic protocol for 
routine hospital-based surveillance could 
be developed. A draft protocol outline, 
proposing a number of approaches, was 
provided as a discussion starter. The draft 
was informed by influenza surveillance 
systems in other countries in addition to 
the findings from the first workshop, and 
was reviewed prior to the workshop by 
infection control and surveillance 
colleagues.

Findings
The first forum was attended by 19 ICP 
representing 17 hospitals/healthcare 
groups; an independent infection control 
consultant; and two Victorian Department 
of Human Services observers. The 
second forum was attended by 14 ICP, 
one ED staff member and one hospital 
laboratory staff member from 14 
hospitals/healthcare groups; a 
Department of Human Services observer 
and two observers from the Australian 
Government Department of Health and 
Ageing. A variety of hospitals (tertiary 
teaching, medium sized urban, rural, 
specialist) were represented.

Workshop one: resources/
barriers to routine ILI surveillance
ICP valued the opportunity to discuss in-
hospital surveillance for influenza with 
peers as they felt pressured with the 
responsibility for surveillance in a 
pandemic without provision of any 
guidance.   Only one institution reported 
any in-hospital ILI surveillance: a pilot was 
conducted in 2006, in part due to concern 
with pandemic reporting requirements. 
Many ICP felt that some experience with 
surveillance for seasonal influenza would 
be beneficial were a pandemic to arise. 

Perspectives on ILI surveillance of patients 
were not uniform, as different hospitals 
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had different management and information 
systems, resulting in issues specific to 
each institution. The initial identification of 
patients was generally thought to be 
difficult without routine testing of patients 
without respiratory symptoms (although 
surveillance for positive influenza tests 
would not be timely for infection control 
purposes). Because patients may present 
to hospital with non-specific symptoms 
(especially the aged, and those with co-
morbidities) there was uncertainty as to 
whether the ILI case definition of fever, 
cough and lethargy would identify many 
influenza patients. Participants said that 
case finding and follow up was too time 
consuming for ICP alone. Participants from 
hospitals with an ED supported the 
concept of an automated ED system that 
flags admission of patients who meet the 
ILI case definition to ICP and wards. While 
this system would not capture other 
modes of admission the majority of 
admissions would be covered, and other 
arrangements could be made for specific 
wards, such as oncology, with a large 
proportion of direct admissions. It was 
suggested that hospitals without an ED 
could implement a universal screening tool 
on admission to detect ILI, including an 
algorithm to lead to testing and/or 
infection control precautions as required. 
Participants from hospitals without full 
time ICP would not be able to follow up 
cases on a daily basis. 

Also discussed was routine, timely 
surveillance of deaths, which resulted in a 
discussion regarding the difficulty of 
timely ascertainment of cause of death, 
although there was general agreement 
that ‘deaths in patients with an ILI’, as 
identified through an admissions 
surveillance system, could be recorded. 
Routine, timely surveillance of HCW 
illness was considered impractical and 
politically difficult by many participants 
(although feasible in a pandemic) as there 

is no legal requirement to give information 
regarding the type of illness resulting in 
absence from work. Suggestions included 
conducting a pilot incorporating union 
involvement, or take an approach similar 
to that used in some hospitals during 
outbreaks: asking staff if illness during an 
outbreak was the same as the outbreak 
(yes or no).

Workshop two: development of a 
routine ILI surveillance protocol
It was not possible to devise a uniform 
surveillance protocol for patients 
presenting to hospital. Obvious areas of 
difference were case identification 
(hospitals with or without an ED) and 
laboratory testing (rural or metropolitan 
hospitals). Many hospitals, regardless of 
size or location, felt they may struggle 
with effective case identification and time 
for follow up, data management, and data 
analysis and feedback.  Perspectives on 
aspects of an ILI surveillance system are 
described below.

Objectives
The majority of participants agreed that 
the most important objective of ILI 
surveillance in their hospitals would be to 
enact appropriate precautions to protect 
other patients and staff, followed by 
measuring the burden of ILI to inform 
policy, planning and resource allocation. 
Improvement in identification of all 
infectious illnesses in triage / admission 
processes was also considered important 
by many attendees.

Identification of ILI patients
As the standard ILI case definition of 
“fever, cough, and lethargy” is problematic 
for some hospitals (eg specialist cancer 
hospitals), some participants promoted 
the use of “clinical suspicion” to identify 
cases while others advocated the use of 
broader case definitions to promote best 
practice around influenza to prepare for a 

pandemic. The definition of ‘fever’ was also 
contentious with opinions ranging from 
‘history of fever’ to a temperature over a 
set threshold (such as 38ºC) at 
presentation.

Hospitals with an ED noted the potential 
information technology (IT) cost 
implications of a ‘must-enter’ box at triage 
for consistency (cannot exit data entry 
window until field is entered) and to aid 
communication to ward / ICP, but felt 
identification in the ED was the most 
efficient way to identify a majority of 
patients with an ILI.  A majority of 
participants supported seasonal 
surveillance (improved use of case 
definition) while others would prefer year 
round surveillance (to identify returned 
travellers).  Hospitals with no ED were 
concerned that data from a universal 
screening tool on admission would not 
necessarily be communicated efficiently 
to the ward and ICP.

Laboratory testing
Costs and timeliness were the key 
challenges for use of laboratory testing in 
a hospital-based surveillance system. 
Options to prioritise testing, such as a 
clinical care pathway to guide staff to 
decisions on testing, or the use of rapid 
diagnostic tests, were suggested.

Management of patients
ICP promoted the use of precautions in 
waiting rooms, including passive 
measures such as provision of tissues, 
bins, and alcohol chlorhexidine hand rub 
as well as asking cases to wear masks if 
symptomatic. Where possible ILI cases 
should be examined in an isolation room 
or separate area of ED. 

Data transfer, management, analysis 
and reporting
Many participants felt that electronic 
flagging of patients with infectious 
illnesses would be desirable to ensure 
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both wards and ICP were aware of the 
potential for infection. However this 
possibility will depend on hospital IT 
systems: whether systems can flag a 
particular admission rather than the 
patient (as is done for some chronic 
illnesses), and what kind of information 
ED software can transfer to admissions 
software. Participants noted that most 
patient data are recorded in paper 
medical records and are not available 
electronically, necessitating medical 
record review. Sufficient staff resources 
would be required to collect, analyse and 
report on these data. 

Discussion
It does not seem that a ‘one size fits all’ 
protocol can be developed for ILI 
surveillance, at least without investment 
to develop automated systems or to fund 
staff as occurs in some Canadian and US 
systems. Different objectives will result in 
different systems, and the objectives of 
hospitals may differ from those of 
government health departments (for 
example, infection prevention and control 
is a greater priority than measurement of 
disease burden). If ILI surveillance is left 
to individual hospitals to enact as best 
they can, approaches are likely to differ 
depending upon the resources and needs 
of each institution.

ICP identified the potential for automated 
systems to assist with case identification. 
There are long term benefits to 
automation of systems using available 
electronic data. Cases are identified with 
consistency and minimal workload, and 
systems may operate during staff 
shortages, such as in a pandemic. 
However automated systems may require 
an initial investment in information 
management systems. Changes may 
require vendor support, and as a 
multitude of systems are currently in use 

in Victoria this may require multiple 
modifications (note the introduction of 
the Department of Human Services 
HealthSMART system is intended to 
create a more standardised approach to 
information systems within the public 
health care system5). Automated systems 
could provide case counts, rates and 
basic data such as age, length of stay and 
ICU occupancy. However some data of 
interest (adherence to infection control 
protocols, symptoms, co-morbidities) are 
unlikely to be available electronically in 
many hospitals and would require manual 
data collection. 

The increased use of ED surveillance in 
Australia offers an opportunity to attach 
admissions surveillance to these 
systems. However, in Victoria ED 
syndromic surveillance has only been 
piloted in two hospitals. Larger hospitals 
with substantial in-house IT may be able 
to use existing electronic data fields and 
relate data from different systems in an 
external database. The validity of existing 
electronic fields such as ED triage text 
and the ‘admissions diagnosis’ field (free 
text entered by a ward clerk on admission 
to the ward) would need to be assessed. 

Laboratory specimens are not routinely 
taken from patients with respiratory 
infections. Prospective ILI surveillance in 
hospitals should consider increased 
influenza testing of patients to better 
understand symptoms on presentation to 
ED and admission to hospital, particularly 
among those with co-morbidities. ILI case 
definitions may need to be revised for 
some groups of patients, due to the non-
specific nature of influenza symptoms in 
patients with co-morbidities.6 

Two hospitals in Victoria, one tertiary care 
and the other primary care, trialled ILI 
surveillance in the 2007 influenza season.  
These trials are being evaluated and will 

hopefully provide further insight into 
approaches to ILI surveillance within 
hospitals.
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Introduction
In Victoria, human immunodeficiency 
virus (HIV) and syphilis diagnoses are 
primarily reported among men who have 
sex with men (MSM), with syphilis 
diagnoses increasing steadily each year 
since 2000. MSM also account for a 
substantial proportion of chlamydia 
notifications, which is the most commonly 
notified infectious disease in Victoria. The 
surveillance report of this bulletin 
describes the epidemiological pattern of 
HIV and sexually transmissible infection 
(STI) diagnoses in Victoria.

These findings are based on case reporting 
which provides information about the 
extent of diagnosis in a population and is 
therefore important for planning of service 
provision but also has some major 
limitations. In particular, it does not readily 
differentiate whether the rise reflects 
increased transmission or the detection of 
previously undiagnosed cases through 
increased testing.  One way to gain more 
insight into rates of diagnosis and risk 
factors is to collect and analyse more 
detailed information about people who 
attend clinical services for testing. 

This is the second update from the Victorian 
Primary Care Network for Sentinel 
Surveillance on blood-borne viruses (BBVs) 
and STIs that monitors trends in testing, 
prevalence and risk behaviours for HIV, 
syphilis, chlamydia and hepatitis C. In this 
update, findings relating to MSM from the 
HIV, syphilis and chlamydia networks for the 
first six months of 2007 are compared with 
findings from the time period of the first 
update covering April to December 2006.1 

The first update and disease specific routine 
reports can be found at the following 
websites: http://www.health.vic.gov.au/
ideas/surveillance/bulletin and  
http://www.health.vic.gov.au/ideas/
surveillance/descriptive_reports 

Methods
The Victorian Primary Care Network for 
Sentinel Surveillance on BBVs and STIs 

commenced operation in March 2006.  
Design of the four disease networks was 
based on findings from a pilot HIV 
sentinel surveillance system conducted 
between April 2004 and September 
2005.2 For surveillance purposes, STI 
refers to HIV, syphilis and chlamydia and 
BBV refers to hepatitis C. 

Sentinel sites 
Sentinel sites were selected to cover the 
main populations at risk of these diseases. 
In the HIV, syphilis and chlamydia 
networks, five clinics with a high case load 
of MSM participated (two sexual health 
clinics and three gay men’s health clinics). 
The chlamydia network also includes an 
additional seven sites which focus on 
women and youth which are not covered in 
this report.

Data collection
Demographic and sexual risk behaviour 
information was collected using a 
questionnaire from all MSM patients 
undergoing routine testing for HIV, syphilis 
and / or chlamydia. Clinicians were 
instructed to verbally explain the sentinel 
surveillance system to clients and invite 
them to complete the questionnaire. 
Completion was voluntary and taken as 
implied consent to participate. The two 
sexual health sites collected demographic 
and risk behaviour information 
electronically in MSM as part of routine 
data collection and these data were 
forwarded directly from the clinic. 

Pathology results were collected directly 
from laboratories that conduct STI testing 
for the sentinel sites and were then linked 
with questionnaire results at the Burnet 
Institute using a unique identification 
number. 

Analysis
For comparisons over time, the 15 months 
of sentinel surveillance data was divided 
into two intervals: the first being April–
December 2006 and the second being 
January–June 2007.

Tests
For the sexual health clinics, MSM status 
was sought by clinicians and systematically 
recorded electronically via the behavioural 
assessment. For the three general practice 
sites an assumption was made that all 
male clients at the clinic were MSM. For 
one of the general practice sites, HIV 
testing data were unavailable. 

A t-test for equality of means was used to 
determine if there was a significant 
difference in the mean number of monthly 
tests for the different diseases conducted 
in the two time intervals. Linear 
regression was also used to estimate 
whether there was an increasing or 
decreasing trend in the average number 
of tests conducted each month.  

Surveys
For the HIV network, individuals who had 
previously tested positive for HIV and 
were tested for confirmatory reasons, 
were excluded from the analysis. Survey 
data from one HIV site was excluded due 
to the site only providing a small number 
of questionnaires. For all networks, sex 
workers were excluded from the analysis. 
This was due to the potential biases these 
participants may introduce to the sexual 
behaviour questions, particularly the 
number of sexual partners. 

For each network, the overall proportion 
of MSM who completed a questionnaire 
was estimated by comparing the number 
of forms in MSM received from the 
clinical site to the total number of tests 
conducted in MSM.

Of the MSM who completed a 
questionnaire, the proportion diagnosed 
with one of the three infections 
(prevalence) was calculated by dividing the 
total number of new diagnoses by the total 
number of questionnaires.  A t-test for 
proportions was used to determine if there 
was a significant difference in infection 
prevalence in the two time intervals for the 
three diseases. 

HIV, syphilis and chlamydia in men who have  
sex with men in Victoria: testing, risk behaviour  
and prevalence
Findings from the Victorian Primary Care Network for Sentinel 
Surveillance on BBVs and STIs
Jane Goller, Judy Gold, Megan Lim, Tim Spelman and Rebecca Guy, Burnet Institute, on 
behalf of the Victorian Primary Care Network for Sentinel Surveillance on BBVs and STIs.
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Analyses were conducted in STATA 
version 9 with a significance level of 0.05

Results
Tests 
Over a 15 month period from April 2006 
to June 2007, over 20,000 tests for HIV, 
syphilis, or chlamydia were conducted in 
MSM at participating sentinel sites. The 
monthly number of tests for each disease 
in MSM is presented in figure 1. 

HIV tests
A total of 5576 HIV tests were conducted 
among MSM attending the four clinics 
included in the analysis; equating to an 
average of 1394 tests per site (range: 18–
2529). Each month, an average of 372 
tests was conducted. In the first six 
months of 2007, the monthly average 
was 388 compared to 361 in the last nine 
months of 2006. This difference was not 
statistically significant (p=0.13).  Linear 
regression showed that between April 
2006 and June 2007 the average number 
of HIV tests increased by 1.2 per month, 
however this change was not statistically 
significant (p=0.55).  

Syphilis tests
A total of 9053 syphilis tests were 
conducted among MSM attending the 
five sentinel sites focusing on MSM; 
equating to an average of 1811 tests per 
site (range: 15–3249). Each month, an 
average of 604 tests was conducted. In 
the first six months of 2007 the monthly 
average was 671 compared to 559 
between April and December 2006. This 
difference was statistically significant 
(p=0.002). In addition, the increase was 
steady over time, with linear regression 
showing the average number of syphilis 
tests conducted increased significantly 
by 13 per month (p=0.001).  

Chlamydia tests
A total of 6008 chlamydia tests were 
conducted among MSM attending the 
five sentinel sites focusing on MSM; 
equating to an average of 1199 tests per 

site (range: 38–2445). Each month, an 
average of 401 tests was conducted in 
MSM. Chlamydia testing did not increase 
from one time interval to the next in 
MSM. The monthly average of 401 tests 
in the first six months of 2007 was 
consistent with the average of 400 tests 
per month in the last nine months of 
2006 (p=0.97). Linear regression showed 
there was no statistical change in testing 
per month over time.  

Surveys
Over 13,000 questionnaires were 
received in 15 months at the five clinics; 
5126 for HIV, 5193 for syphilis, and 3046 

for chlamydia. The questionnaires 
covered almost two thirds (65 per cent) 
of MSM tested at the services (table 1). 
For HIV, a questionnaire was received for 
nearly all males (92 per cent) while for 
syphilis and chlamydia over one half of 
MSM tested completed a questionnaire. 
For each of the disease networks, the 
proportion completing a questionnaire 
remained relatively steady over time 
(figure 2).

Demographics and risk behaviours
The main demographic and risk 
behavioural characteristics of MSM 
surveyed and tested in the HIV, syphilis 

Figure 1: Monthly number of tests in MSM, April 2006-June 2007
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Figure 2: Survey coverage per month by disease, April 2006-June 2007
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Table 1: Tests and questionnaires in MSM, April 2006 - June 2007

HIV Syphilis Chlamydia Overall
Total tests (n) 5576 9053 6008 20637
Questionnaires (n) 5126 5193 3046 13365
Coverage (%) 91.5 57.4 50.7 64.8
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and chlamydia networks are presented 
according to the two time periods in  
table 2. 

Amongst MSM who completed a 
questionnaire, the median age was 
around 33, differing slightly between 
diseases tested for and time period. 
Eighteen percent of MSM were tested for 
syphilis due to symptoms of an STI and 
13 per cent were tested for chlamydia 
due to symptoms of an STI. Nearly three 
quarters of MSM reported casual anal 
sex partners in the last six months and 
about one third reported not always using 
condoms with these partners, with little 
change in these indicators between the 
two time periods (table 2).

Prevalence
Prevalence estimates for the three 
infections according to demographic and 
risk behaviour al characteristics are 
presented according to the two time 
periods in table 3. 

HIV
Amongst 2050 MSM who were tested for 
HIV in the first six months of 2007, 41 
were newly diagnosed with HIV equating 
to a prevalence of 2.0 per cent, which 
was not statistically different from the 

estimate of 1.9 per cent in the previous 
time period (p=0.8). HIV prevalence was 
highest among MSM aged 30–49 years, 
tested due to a seroconversion illness, 
with an HIV positive regular partner and/
or not always using condoms with casual 
anal sex partners in the past six months 
(table 3).   

Infectious syphilis
Of 2295 MSM tested for syphilis in the 
first six months of 2007, 61 were 
diagnosed with infectious syphilis 
equating to a prevalence of 2.7 per cent, 
higher than the estimate of 1.6 per cent in 
the previous time period. This increase 
was statistically significant (p<0.001). 
Infectious syphilis prevalence was highest 
among MSM aged over 40 years, tested 
due to STI symptoms and who were HIV 
positive (table 3). 

Chlamydia
Of 1315 MSM tested for chlamydia in the 
first six months of 2007, 71 were positive, 
equating to a prevalence of 5.4 per cent, 
similar to the estimate of 5.8 per cent in 
the previous time period (p=0.63). 
Chlamydia prevalence was highest 
among MSM, tested due to STI 
symptoms, who were HIV positive and/or 
reported not always using condoms with 

casual partners (table 3).

Conclusion 
The Victorian Primary Care Network for 
Sentinel Surveillance on BBVs and STIs 
has provided a unique opportunity to 
monitor HIV, syphilis and chlamydia 
testing uptake, prevalence and risk 
behaviour among MSM tested for the 
three infections at sentinel sites.  Results 
reported here provide new information 
about diagnosis rates and risk factors in 
MSM, facilitating interpretation of passive 
surveillance trends.  

Results from the syphilis network provide 
evidence of an increase in infectious 
syphilis among MSM tested at primary 
health care clinics between 2006 and 
2007. The prevalence among MSM tested 
was 2.7 per cent in the first six months of 
2007 and 1.6 per cent in the last nine 
months of 2006, meaning that of every 100 
MSM tested for syphilis, about two will test 
positive. These findings appear consistent 
with the pattern of diagnoses in Victoria, 
where a 79 per cent increase in diagnoses 
occurred between 2006 and 2007.  

Over the same two time intervals, HIV 
prevalence remained steady; 1.9 per cent 

Table 2: Core sentinel surveillance variables and outcomes among MSM, (sex workers and unknowns excluded) 
according to two time intervals

HIV Syphilis Chlamydia
T1 T2 T1 T2 T1 T2

Total questionnaires (n) 2763 2050 2858 2295 1741 1315
Tests positive (n) 52 41 45 61 99 71
Median age in years (range) 33 (17-81) 33 (18-81) 33 (17-81) 31 (18-81) 32 (19-80) 34 (18-80)
Symptomatic+ (%) 4.3 0.4 18.7 17.0 12.4 13.0
Known HIV positive (%) NA NA 7.2 17.3 0.9 2.7
Casual sexual partner, past six months#^ (%) 74.2 75.5 74.8 75.1 77.0 77.3
Did not always use condoms with casual partner/s, past six months#^ (%) 34.0 36.5 32.8 36.1 33.6 35.0
Regular sexual partner, past six months #^ (%) 63.3 62.6 62.9 62.2 64.1 62.2
Did not always use condoms with regular partners, past six months #^ (%) 53.8 56.4 52.8 55.3 54.2 54.5
History of injecting drug sse (%) 5.2 5.4 NA NA NA NA

T1=April - December 2006, T2=January - June 2007; NA – not asked/collected; +Refers to seroconversion illness for HIV, and STI symptoms for syphilis and 
chlamydia; # Not mutually exclusive, participants may have reported both regular and casual sexual partners; ^Not collected at one site and the number of 
respondents to this item are smaller than the total questionnaires completed.    
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in 2006 and 2.0 per cent in 2007 among 
MSM tested at primary care clinics. 
These findings are also consistent with 
the plateau observed in new HIV 
diagnoses in the last few years reported 
through the passive surveillance system.    

Chlamydia prevalence in MSM also 
remained steady over the two time 
intervals covered in this report. This 
finding is in contrast with a continuing 
increase in chlamydia notifications in 
both males and females in Victoria in the 
same time period, an ongoing trend that 
may be due to increased testing.  

MSM aged over 30 and 40 years were 
shown to be at a higher risk of HIV and 

infectious syphilis than younger age 
groups, consistent with the median age of 
39 years at HIV diagnosis reported among 
MSM through passive surveillance 
mechanisms in 2007.  For syphilis, MSM 
who were known to be HIV positive were 
shown to have higher infectious syphilis 
prevalence than those who were HIV 
negative. This difference in prevalence 
according to HIV status was also reported 
in a 2004 study by Allen et. al. involving 
two of the sentinel clinics, with rates of 
6.1 per cent among HIV positive men 
compared to 2.5 per cent in HIV negative 
men. The study showed that prevalence 
rates had significantly increased between 
2000 and 2004 and the rate of change 

was greater in HIV positive MSM.3  

The most recent STI testing guidelines for 
MSM by the Royal Australasian College of 
Physicians in July 2005, recommend 
testing for syphilis and HIV at least once a 
year and three to six monthly for MSM 
reporting high risk behaviours, for 
example attending sex on premises 
venues or seeking partners on the 
internet.4,5 In Victoria, the Melbourne Gay 
Periodic Survey has repeatedly shown 
that the level of testing for HIV and STIs 
has not reached optimal levels, with only 
about half of gay men in the survey 
reporting an annual HIV or STI test.6 The 
sentinel surveillance networks showed 

Table 3: Disease prevalence among MSM by selected characteristics, (sex workers and unknowns excluded) according 
to two time intervals

HIV Infectious syphilis Chlamydia
T1 T2 T1 T2 T1 T2

Overall prevalence 1.9 (1.4-2.5) 2.0 (1.4-2.7) 1.6 (1.1- 2.1) 2.7 (2.0-3.3) 5.8 (4.8-7.1) 5.4 (4.2-6.8)

Age group

16-19 0.0 0.0 0.0 2.0  (0.1-10.9) 14.3 (5.4-28.5) 0.0 (0.0-11.2)
20-29 0.7  (0.3-1.5) 1.3 (1.0-2.4) 1.2 (0.6-2.1) 2.0 (1.1-3.2) 6.9 (5.0-9.2) 4.4 (2.6-6.7)
30-39 2.7 (1.7-4.0) 2.0 (1.0-3.3) 1.6 (0.9-2.7) 2.4 (1.4-3.8) 7.1 (5.1-9.5) 6.5 (4.4-9.1)
40-49 2.3 (1.2-4.0) 3.2 (1.6-5.4) 2.3 (1.2-3.9) 3.6 (2.1-5.6) 2.2 (0.9-4.5) 6.4 (3.8-10.0)
50+ 2.1 (0.8-4.5) 2.9 (1.1-6.1) 2.0 (0.7-4.3) 3.7 (1.8-6.8) 1.5 (0.2-5.2) 4.6 (1.7-9.6)

Reason for test
Asymptomatic screen 2.0 (1.3-3.0) 1.8 (1.3-2.5) 0.7 (0.4-1.2) 1.7 (1.1-2.4) 4.9 (3.9-6.2) 5.0 (3.8-6.5)
STI symptoms NA NA 4.2 (2.5-6.5) 4.5 (2.6-7.3) 12.6 (8.4-17.9) 7.7 (4.2-12.8)
Seroconversion illness 28.6 (3.7-71.0) 25.0 (3.2-65.1) NA NA NA NA

HIV positive
No - - 1.0 (0.5-1.7) 1.1 (0.5-2.0) 4.4 (3.2-6.0) 5.3 (3.8-7.3)
Yes - - 3.5 (1.4-7.0) 7.1 (4.7-10.1) 6.3 (0.2-30.2) 13.9 (4.7 -29.5)
Not available# - - 1.9 (1.2-2.7) 2.3 (1.4-3.3) 7.5 (5.8-9.7) 5.0 (3.3-7.0)

Regular anal  
sex partners,  
last 6 months^

No 1.6 (0.6-3.2) 0.9 (0.2-2.5) 0.7 (0.1-1.9) 0.9 (0.2-2.7) 3.4 (1.8-5.9) 5.6 (3.3-9.0)

Yes 2.4 (1.5-3.8) 0.7 (0.2-1.8) 0.9 (0.4-1.9) 1.7 (0.8-3.1) 4.8 (3.3-6.8) 4.9 (3.1-7.2)

HIV status of 
current regular 
partner^

Positive 6.0 (2.3-12.7) 1.4 (0.0-7.7) 2.1 (0.3-7.2) 1.8 (0.0-9.6) 4.1 (0.8-11.4) 8.0 (2.2-19.2)
Negative 1.9 (0.9-3.6) 1.1 (0.3-2.9) 0.7 (0.1-1.9) 1.5 (0.5-3.4) 4.8 (2.8-7.5) 4.7 (2.6-8.0)
Don’t know/he hasn’t 
had a test 1.6 (0.2-5.6) 0.0 0.0 2.0 (0.2-7.1) 4.7 (1.5-10.6) 4.4 (1.2-10.9)

Casual anal  
sex partners,  
last 6 months^

No 1.2 (0.3-3.1) 0.0 0.0 (0.0-11.7) 1.4 (0.3-4.0) 2.6 (0.9-5.5) 4.0 (1.6-8.1)

Yes 2.4 (1.5-3.5) 1.0 (0.4-2.0) 1.2 (0.6-2.1) 1.4 (0.6-2.6) 5.0 (3.6-6.8) 5.9 (4.2-8.1)

Condom use  
with casual partners, 
last 6 months ^

Did not always use 
condoms 2.5 (1.1-4.9) 1.5 (0.4-3.9) 2.3 (1.0-4.7) 0.8 (0.1-3.0) 7.3 (4.4-11.1) 7.7 (4.5-12.2)

Always used condoms 2.3 (1.2-3.8) 0.7 (0.1-1.9) 0.6 (0.2-1.6) 1.7 (0.7-3.4) 3.9 (2.4-5.9) 5.0 (3.0-7.6)

T1=April - December 2006, T2=January -June 2007; NA – not asked/collected; # Information on HIV status not available;  ^Prevalence estimates based on 
data from three sites as this information was not collected at all sites 	
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that there was a significant increase in 
the average number of syphilis tests 
between 2006 and 2007 at sites with a 
high case load of MSM. Coupled with 
findings from the analysis by Allen et al,6 
involving two of the sentinel sites, it 
appears that the rate of syphilis testing 
has been steadily increasing since 2002 
but much of the increase appears to be 
related to clinicians conducting more 
frequent testing on clients attending their 
service, as opposed to more people 
being tested.  

Despite the strengths of the HIV, syphilis 
and chlamydia networks of the Victorian 
Primary Care Network for Sentinel 
Surveillance on BBVs and STIs, there are 
a number of limitations that should be 
noted when interpreting results. These  
include: (i) the questionnaire designed for 
completion by MSM when tested for STIs 
(without a concurrent HIV test) was 
infrequently completed, suggesting that 
the syphilis and chlamydia networks may 
inadequately capture all HIV positive 
MSM attending the services, (ii) the 
surveillance system only includes 
individuals seeking health services and 
the results cannot be assumed to be 
representative of all people in the 
community, and (iii) STI symptoms are 
not a specific option on the 
questionnaire at two gay men’s health 
services (they are captured under the 
possible response ‘other’), so the 
frequency of symptoms in MSM may be 
underreported.  

A number of steps have been undertaken 
in 2007 and early 2008 to improve data 
quality, timeliness and validity of results 
from the three disease networks 
focussed on in this report, as well as the 
hepatitis C network. Firstly, questionnaire 
forms have been simplified to reduce 
completion time and the ‘reason for test’ 
question has been modified to 

specifically capture ‘STI symptoms’ as a 
reason for testing at all sites. Secondly, a 
method for electronic data extraction will 
be piloted in March 2008 with the 
objective of improving data collection 
among HIV positive men. Thirdly, to 
improve data management efficiency, the 
sentinel surveillance database has been 
enhanced through a number of new 
automated processes to clean, match 
and analyse data.

This new system in Victoria has provided 
a mechanism to monitor HIV, syphilis and 
chlamydia testing, prevalence and risk 
behaviour among MSM tested for the 
three infections, proving valuable in 
interpreting passive surveillance trends. 
In addition, the sentinel surveillance 
system was able to provide repeated 
estimates in a timely manner that will 
enable comparisons over time.  Separate 
analyses will focus on identifying risk 
factors for infection using multivariate 
analysis and describing the frequency of 
syphilis testing at gay men’s health 
clinics. The system will be a valuable 
mechanism to provide baseline data for 
interpreting the impact of future 
initiatives aimed at reducing HIV and 
syphilis transmission in MSM in Victoria 
and to evaluate a range of prevention 
strategies in late 2007 and 2008. More 
detailed results for each disease are 
available on the Department of Human 
Services’ website (www.health.vic.gov.
au/ideas).
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New approaches to determine the mode of 
transmission of Mycobacterium ulcerans
Letter to the editor
Sixty years ago, Jean Tolhurst and Glen 
Buckle, microbiologists at the Alfred 
Hospital Melbourne, serendipitously 
cultured a bacterium from an indolent 
necrotising ulcer on the leg of a child.  This 
patient was one of a number of people so 
afflicted at the time in Bairnsdale, Victoria. 
Thereby, the aetiological agent of the 
Bairnsdale ulcer was identified and named 
M ulcerans.1 This disease was found in 
other pockets of Victoria and elsewhere in 
Australia. Furthermore, M ulcerans 
subsequently was recognised as the 
cause of similar chronic ulcers in many 
parts of the world, particularly in humid 
rural tropical areas. It has a high 
prevalence in Africa, and it was probably 
first recognised as a clinical entity in 
Uganda. A region of Uganda, Buruli, has 
now largely superseded Bairnsdale as the 
name of the ulcer. Tantalisingly, despite 
much conjecture and many 
epidemiological studies, the mode of 
transmission of M ulcerans to humans has 
yet to be conclusively demonstrated.

M ulcerans is an environmental 
mycobacterium that has been detected in 
areas where humans (and wild animals, 
including koalas) seem to have become 
infected.2–4   In Africa these sites are often 
near to stagnant water or slow moving 
rivers. At various times, penetration 
through skin injuries, bites by water bugs 
(which can be colonised by M ulcerans) 
and aerosol spread, have been considered 
as possible transmission routes. Person to 
person transfer has been rare: in one 
instance a surgeon developed a Buruli 
ulcer on his hand after performing plastic 
surgery on a patient with the disease.4  
Recently, Johnson and his colleagues 
published results of an important study 
carried out during 2004–2007 in the 
coastal region of Point Lonsdale/
Queenscliff, South of Melbourne.5  The 
prevalence of Buruli ulcer had been 
increasing amongst residents and visitors 

to the area, since the first case was 
recognised there in 2002.  Point Lonsdale 
and Queenscliff are both seaside towns 
but there are several natural and human-
made swamps and water features in the 
vicinity. Using highly sensitive and specific 
polymerase chain reaction (PCR) 
technology, Johnson et al demonstrated 
the presence of M ulcerans in the local 
environment (plant material and soil from 
storm water drains) and in mosquitoes 
trapped at Point Lonsdale. The bacterium 
was found in five species of mosquito, but 
predominantly in the salt marsh mosquito 
Ae camptorhynchus. The authors pointed 
out that these findings did not necessarily 
confirm that mosquitoes transmit M 
ulcerans and that they may only reflect 
environmental contamination. M ulcerans 
has been detected in water bugs, snails 
and small fish in Africa using PCR 
technology,4 for which environmental 
contamination had probably been 
involved.  Some investigators have opined 
that M ulcerans infections may be 
spreading in parts of southeastern 
Victoria. This is not evidentially based, but 
there may be, as yet undiscovered, 
reasons to support the unproven notion 
that this environmental organism is 
becoming more widespread. Experience in 
Africa and South America suggests a 
perhaps more plausible alternative 
explanation than that of spreading 
infection; people have contracted rare viral 
haemorrhagic fevers after encroaching 
into remote jungle regions during 
exploratory enterprises, such as mining.  
Humans who venture into areas which are 
largely uninhabited, run the risk of 
becoming infected with uncommon 
organisms which reside in secluded 
ecosystems and to which they have had 
no previous exposure. This may also apply 
to M ulcerans6  where local expanding 
outbreaks of disease could be related to 
urban sprawl and more people moving into 
previously desolate surroundings. There is 
some support for this proposition: a high 

incidence of Buruli ulcer that developed 
amongst refugees in Uganda located 
adjacent to swampy regions near the Nile 
river, fell substantially when the refugees 
were moved elsewhere.2  It is to be hoped 
that continuing studies by the Melbourne 
group5  will establish whether mosquitoes 
have a role in the spread of this infection. 
Meanwhile, it may be an opportune time 
to consider other lines of investigation that 
may help to solve the mystery of M 
ulcerans transmission.

There are some interesting similarities 
between leprosy, particularly the 
multibacillary lepromatous (LL) form,7 and 
Buruli ulcer. Both diseases are caused by 
mycobacteria, M leprae and M ulcerans, 
respectively; their major pathology occurs 
in the coldest parts of the body, namely 
the skin and mainly on the extremities in 
the case of Buruli ulcers; skin lesions of 
both diseases are loaded with acid-fast 
bacilli; their incubation periods are long 
(up to seven months with M ulcerans and 
extending from months to many years with 
leprosy); both of these mycobacteria are 
difficult to cultivate, M ulcerans taking up 
to six weeks to grow on artificial medium 
whereas M leprae, which as yet cannot be 
cultivated in vitro, will replicate in the foot 
pads of mice and the nine-banded 
armadillo; sensitive and specific PCR tests 
have been developed for detection of the 
DNA of both bacteria; and assessment of 
immunity, or past infection, with both 
organisms is difficult – they don’t produce 
classical humoral antibodies and immunity 
is cellularly based, difficult to measure and 
can vary with the duration of the disease  
(M ulcerans) and the clinical form of the 
disease (M leprae).

 There are other notable features of leprosy 
that could be relevant to this discussion.  
For centuries, erroneously, it was thought 
that leprosy spread between humans by 
touch, but now transmission is believed to 
be by aerosols of nasal secretions which 
infect others through their nasal or 
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respiratory mucosa: Acid-fast bacilli and  
M leprae DNA are found in nasal 
secretions  and mycobacterial  antigens 
are readily identified in the blood and urine 
of patients with LL; bacillary infiltration 
can affect other tissues such as the testes, 
nose, bone and nerves; and moreover,  
M leprae  bacilli and DNA have been 
demonstrated in up to five per cent of 
nasal swabs taken from healthy people in 
India and Indonesia. These factors, along  
with other findings, indicate that 
subclinical infection is not uncommon and 
proximity to leprosy patients is an 
important factor in M leprae transmission. 

The microbiological status of LL could be 
likened to a ‘chronic bacteraemia’ in which 
depressed cellular immunity has allowed  
M leprae bacilli to multiply at will throughout 
the body. Bacilli are found in profusion 
particularly in skin lesions and the nose, the 
secretions of which provide the aerosol 
vehicle for M leprae transmission.  In this 
manner, close contacts are particularly 
vulnerable but subclinical infection is not 
uncommon. Could a similar microbiological 
scenario occur with M ulcerans? 

The skin ulcers of M ulcerans are teeming 
with acid-fast bacilli and in the early stages 
of the infection it appears that specific 
cellular immunity is defective. In these 
respects the findings are like those of LL. 
However other microbiological stigmata 
of LL, which could be applicable to 
Buruli ulcer patients, may not have been 
explored. For instance: 
•	 In the early stages of the disease 

investigations could be carried out to 
determine whether M ulcerans 
organisms are present in a patient’s 
nose, blood, urine or any other site 
available for testing.

•	 Similar tests could be performed on 
close contacts of patients to detect 
possible early, or subclinical, infection.

•	 The possible carriage of M ulcerans in 
the nose of family pets (dogs, cats) of 
patients could also be checked.

•	 Likewise, wild animals/birds in the 
vicinity could be tested for nasal 
bacterial carriage.

These studies should be comparatively 
easy to perform using modern, sensitive 
tests for M ulcerans, like the PCR.  My 
reading of the relevant medical literature 
has been far from exhaustive in recent 
times, so that some of the investigations 
suggested may already have been 
addressed. However, if questions remain 
unanswered, they could provide a basis for 
another project for the Melbourne team. It 
has an ideal opportunity for research in the 
Lonsdale/Queenscliff region, where Buruli 
ulcer still seems to be simmering.

Dr Noel McK Bennett
Advisor in Communicable Diseases  
Department of Human Services, Victoria
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We present reports of blood stream 
infections and meningitis to the Victorian 
Hospital Pathogen Surveillance Scheme 
(VHPSS) for the second half of 2007, and 
provide a brief summary of 2007 data 
and comparison with recent years. The 
VHPSS provides voluntary, laboratory-
based surveillance of bacterial and fungal 
agents of blood stream infections and 
meningitis in Victoria. Although not all 
laboratories participate in the VHPSS, the 
data are broadly representative and 
readily interpretable to provide insights 
into the wider population.

Surveillance case definitions
Data presented in this report are based on 
a case definition in which an episode of 
bacteraemia or meningitis is defined as 

the first isolation of a clinically significant 
bacterium or fungus from the blood or 
cerebrospinal fluid of a person in a 14-day 
period. Cases with more than one species 
of bacteria/fungi isolated are counted as 
separate episodes. We include recent 
historical counts for comparison. Data 
before mid-2003 are based on a slightly 
different case definition and so serve only 
as a general guide to trends. An organism 
may sometimes be identified and 
reported by the diagnostic laboratory only 
to the level of genus or may be 
incompletely speciated (where definitive 
identification is unnecessary for patient 
care). Therefore some organism 
categories, such as coagulase-negative 
Staphylococcus and Staphylococcus 

epidermidis, overlap. Variable reporting of 
suspected contaminants may also affect 
counts.

Summary of the important 
agents of bloodstream 
infection and meningitis, July 
to December 2007
Cases reported to the VHPSS during this 
six-month period were diagnosed by 22 
laboratories and were associated with 
100 Victorian hospitals. There were 2781 
reports (2750 bloodstream isolates, 31 
from CSF) of 188 species/types of 
bacteria and fungi. The twenty most 
common organisms accounted for 82 per 
cent of reports (table 1).

The number of reports to VHPSS 
increased for this period. This appeared to 
be due to more complete reporting from 
agencies and reports from larger 
laboratories that had recently 
incorporated several smaller regional 
laboratories under their aegis. There was a 
moderate increase in reports of E. coli and 
a small decrease in S. aureus; together, 
these two common pathogens comprised 
40 per cent of the reports for this period. 
The ranking of the 20 most common 
isolate types remained relatively stable. 
An increase in coagulase negative 
staphylococci was probably due to more 
complete reporting; isolates regarded as 
contaminants may also have contributed. 
The increase in reports of Streptococcus 
group A during 2007 seemed at least 
partly due to the inclusion of reports from 
previously non-participating laboratories. 
The increase in the number of reports of 
E. faecium during 2007 was largely 
attributable to reports from two centres.

Table 1: Twenty most common isolates reported to VHPSS, July–December 2007

Organism name
Total Jul-Dec 

2007
Mean Jul-Dec 
(2002-2006)

Total  
2007

Annual mean 
(2002-2006)

Escherichia coli 647 526 1253 1063
Staphylococcus aureus 455 461 841 938
Coagulase negative 
Staphylococcus 

202 130 384 260

Streptococcus pneumoniae 168 209 281 372
Klebsiella pneumoniae 107 100 241 215
Enterococcus faecalis 87 80 178 152
Pseudomonas aeruginosa 73 76 156 156
Staphylococcus epidermidis 71 62 121 136
Group A Streptococcus 68 45 101 82
Klebsiella oxytoca 57 38 96 76
Enterococcus faecium 55 33 92 57
Group B Streptococcus 49 40 84 75
Enterobacter cloacae 46 43 113 91
Proteus mirabilis 45 31 85 65
Streptococcus mitis 34 24 62 48
Candida albicans 29 36 70 66
Group G Streptococcus 27 23 52 49
Neisseria meningitidis 22 39 38 67
Bacteroides fragilis 20 18 36 32
Serratia marcescens 20 20 43 49
Total of top 20 for Jul-Dec 2006 2282 - - -
Total of other isolate types 499 - - -
Total 2781 2510 5391 4997
Total isolate types 188 - 262 -

Reports of blood stream infections and meningitis 
to the Victorian Hospital Pathogen Surveillance 
Scheme, July–December 2007
Marion Easton and Mark Veitch, Microbiological Diagnostic Unit – Public Health 
Laboratory, The University of Melbourne
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Reported antimicrobial 
resistance of some invasive 
bacterial pathogens, July–
December 2007
The overall proportion of S. aureus isolates 
demonstrating methicillin resistance 
remained relatively lower (less than 25 per 
cent) for the last several years, compared 
with the period 2000–2003 when a mean 
of 30 per cent of isolates were methicillin-
resistant. S. aureus isolates from 
specimens collected before the third day 
of hospitalisation remained less likely (14 
per cent) to be methicillin-resistant, 
compared with isolates from specimens 
collected between three and seven days 
(20 per cent) or more than seven days into 
hospitalisation (57 per cent). There were 
no S. aureus isolates with reduced 
susceptibility to vancomycin reported to 
VPHSS during this period.

The proportion (10 per cent) of penicillin 
non-susceptible S. pneumoniae isolates 
(PNSP) was similar to the same period in 
2006 (12 per cent) but higher than the first 
half of 2007 (4 per cent). All 16 PNSP were 
reported to demonstrate intermediate 
susceptibility to penicillin, none were 
resistant to penicillin (MIC>= 2ug/ml). 
Five PNSP cases were in children aged 
less than five years including one less than 
one year. One of these isolates (serotype 
9V, from a child too young for vaccination) 
was a serotype included in the 7-valent 
conjugate vaccine. The other four cases in 
this age group involved non-vaccine 
serotypes (three 19A and one 35B). Of the 

older cases with PNSP, six were in  
persons aged over 64 years and five of 
these were serotypes included in the  
23-valent polysaccharide vaccine. Most  
S. pneumoniae reports (93 per cent) 
included susceptibilities for either 
cefotaxime or ceftriaxone. Four PNSP 
isolates had reduced sensitivity to either 
cefotaxime and/or ceftriaxone. There 
were no S. pneumoniae isolates reported 
to be cefotaxime or ceftriaxone resistant. 
Erythromycin susceptibilities were 
included in 90 S. pneumoniae reports,  
with four reporting resistance.

Invasive infections due to E. faecalis  
were more common than those due to  
E. faecium. In the second half of 2007 one 
isolate of E. faecalis was reported to be 
vancomycin-resistant. Reports of both 
vancomycin-sensitive and vancomycin-
resistant E. faecium increased during this 
period. The vanB gene was detected by 
PCR in all 21 vancomycin-resistant  
E. faecium and the one resistant  
E. faecalis isolate reported in this period.

Reports of the susceptibility of E. coli to 
amoxicillin, ceftazidime, gentamicin and 
ciprofloxacin were available for 99 per 
cent, 65 per cent, 98 per cent and 93 per 
cent of isolates respectively. Among  
E. coli isolates with susceptibility data, 50 
per cent were resistant to amoxicillin, four 
per cent to ciprofloxacin, four per cent to 
gentamicin and two per cent to 
ceftazidime. Twenty-seven isolates were 
resistant to both amoxicillin and 
gentamicin and five were resistant to all 
four of these antimicrobial agents. 

Summary of the important 
agents of bloodstream 
infection and meningitis  
in 2007
Cases reported to the VHPSS during 
2007 were diagnosed by 25 laboratories 
and were associated with 120 Victorian 
hospitals. In 2007 there were 5391 
reports (5331 bloodstream isolates, 60 
from CSF) of 279 species/types of 
bacteria and fungi. 

The 20 most common organisms 
reported for 2007 were the same as 
those reported in the second half of the 
year (see table 1 above) with the 
exception of H. influenzae which was the 
nineteenth most common isolate 
reported in 2007 (38 in 2007, mean of 31 
from 2002 to 2006). The 20 most 
common organisms accounted for 80 per 
cent of all reports to VHPSS in 2007. 
Although there was an increase in the 
number of reports to VHPSS in 2007, the 
contribution that most major pathogens 
made to the overall burden of blood 
stream infections and meningitis 
remained relatively stable, with E. coli 
comprising 23 per cent of reports and  
S. aureus 16 per cent. Counts of some of 
the moderately common, typically 
healthcare-associated, Gram-negative 
isolates fluctuated; which may reflect 
clusters of cases in particular settings.

The numbers of S. pneumoniae isolates 
reported to VHPSS declined from 2004 to 
2006, but were stable through 2007. 

Table 2: Prevalence of key antimicrobial resistances in S. aureus, S. pneumoniae and enterococci, July–December 2007

Period

Staphylococcus aureus Streptococcus pneumoniae Enterococcus faecalis Enterococcus faecium
Methicillin 
resistant  

(%)

Isolates  
tested  

(n)

Penicillin non-
susceptible  

(%)

Isolates  
tested  

(n)

Vancomycin 
resistant  

(%)

Isolates  
tested  

(n)

Vancomycin 
resistant  

(%)

Isolates  
tested  

(n)
Jul-Dec 2007 23 455 10 167 1 86 38 55
Mean Jul-Dec 
(2002-2006) 28 461 12 201 0 77 20 32
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The decline was substantially due to the 
impact of infant immunisation, as cases 
among children aged less than five years 
fell from an average of 130 isolates a year 
from 2000 to 2004, to 35 cases in 2006. 
There were 40 reports of invasive 
pneumococcal disease from young 
children in 2007. Thirty-five (88 per cent) 
isolates in young children in 2007 were 
serotypes not included in the 7-valent 
conjugate vaccine. Of these, serotype 
19A was the predominant non-vaccine 
strain (15 reports from young children in 
2007, an increase from nine in 2006). 
The five reports of serotype 11A (a non 
7-valent vaccine strain) involving young 
children in 2007 were the first since 
2001. The five reports of young children 
with invasive disease due to vaccine 
strains involved serotypes 18C, 6B, 9V, 
19F, and 23F. The latter three of these 
were children too young to have received 
more than one dose of vaccine. One 
hundred and twelve isolates of  
S. pneumoniae in 2007 were from adults 
aged greater than 64 years; 87 (78 per 
cent) were serotypes included in the  
23-valent pneumococcal vaccine.

The proportion of isolates of S. aureus 
manifesting methicillin resistance 
(MRSA) remained stable in 2007. Eighty-
three (43 per cent) reports of MRSA 
included data on six key antimicrobial 
agents (ciprofloxacin, erythromycin, 
fusidic acid, gentamicin, rifampicin and 
tetracycline). Twenty-two (26 per cent) of 
these isolates were non-multiresistant 
MRSA (nmMRSA – resistant to methicillin 
and agents from no more than two other 
antimicrobial agents). Eleven of 21 
bacteraemic nmMRSA isolates with 
reported case admission dates were 
from specimens collected less than three 
days into hospitalisation and therefore 
suggestive of community-acquired 
MRSA. There were no reports of  
S. aureus isolates with reduced 
susceptibility to vancomycin in 2007.

The prevalence of penicillin non-
susceptible pneumococci (PNSP) 
fluctuates. The proportion of all isolates 
that are PNSP declined slightly from 
2006 to 2007, with fewer PNSP among 
both most affected age groups (infants 
and the elderly). In 2007 one PNSP from 
a child aged less than five years, was a 

serotype included in the 7-valent vaccine 
(9V) while the four other PNSP from this 
age group were non-vaccine serotypes 
(three 19A, one 35B). Six of the seven 
PNSP isolates from adults aged greater 
than 64 years were serotypes included in 
the 23-valent vaccine.

There were four reports to VHPSS of 
bloodstream isolates of vancomycin-
resistant E. faecalis in 2007. Reports of 
bloodstream isolates of vancomycin-
resistant E. faecium increased from 11 in 
2006 to 32 in 2007. All vancomycin-
resistant E. faecium and E. faecalis were 
VanB isolates. Two-thirds of these 
vancomycin-resistant enterococci were 
isolated from samples collected seven or 
more days into hospitalisation.
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Table 3: Prevalence of key antimicrobial resistances in S. aureus, S. pneumoniae and enterococci, 2003–2007

Period

Staphylococcus aureus Streptococcus Pneumoniae Enterococcus faecalis Enterococcus faecium
Methicillin 
resistant  

(%)

Isolates  
tested  

(n)

Penicillin non-
susceptible  

(%)

Isolates  
tested  

(n)

Vancomycin 
resistant  

(%)

Isolates  
tested  

(n)

Vancomycin 
resistant  

(%)

Isolates  
tested  

(n)
2003 32 922 13 420 0 140 24 58
2004 27 985 8 353 1 164 25 61
2005 27 892 13 295 1 139 17 63
2006 23 876 10 275 0 151 19 59
2007 23 841 7 280 2 176 35 92





16    Victorian Infectious Diseases Bulletin  Volume 11  Issue 1  March 2008

Table 1: Childhood immunisation coverage by age group and local government area, Victoria, 30 September 2007

Age 
group

% fully 
immunised Local government area (LGA)

Number of 
LGAs (%)

12-<15 
months

100 Hindmarsh, Queenscliffe, West Wimmera 	 3	 (4)

95-<100 Ballarat, Baw Baw, Central Goldfields, Corangamite, Delatite, Golden Plains, Horsham, Knox, Moorabool, 
Moyne, Northern Grampians, South Gippsland, Strathbogie, Surf Coast, Swan Hill, Wellington, Wodonga

	 17	 (22)

90-<95

Ararat, Banyule, Bass Coast, Bayside, Boroondara, Brimbank, Buloke, Campaspe, Cardinia, Casey, Colac-
Otway, Darebin, East Gippsland, Frankston, Gannawarra, Glen Eira, Greater Bendigo, Greater Dandenong, 
Greater Geelong, Greater Shepparton, Hobsons Bay, Hume, Kingston, Latrobe, Macedon Ranges, 
Maribyrnong, Maroondah, Melbourne, Melton, Mildura, Mitchell, Moira, Monash, Moonee Valley, Murrindindi, 
Nillumbik, Southern Grampians, Stonnington, Towong, Wangaratta, Warrnambool, Whitehorse, Whittlesea, 
Wyndham, Yarra, Yarriambiack

	 46	 (59)

85-<90 Alpine, Glenelg, Loddon, Manningham, Moreland, Mornington Peninsula, Mount Alexander, Port Phillip, 
Pyrenees, Yarra Ranges

	 10	 (13)

80-<85 Hepburn, Indigo 	 2	 (3)

24-<27 
months

100 Ararat, Baw Baw, Hindmarsh, Northern Grampians, Queenscliffe, Towong, Wangaratta, West Wimmera 	 8	 (10)

95-<100
Bass Coast, Boroondara, Campaspe, Central Goldfields, East Gippsland, Gannawarra, Glen Eira, Glenelg, 
Golden Plains, Greater Geelong, Horsham, Hume, Latrobe, Macedon Ranges, Melton, Mitchell, Moira,  
Moyne, South Gippsland, Stonnington, Surf Coast, Swan Hill, Warrnambool, Wellington, Wodonga

	 25	 (32)

90-<95

Alpine, Ballarat, Banyule, Bayside, Brimbank, Buloke, Cardinia, Casey, Corangamite, Darebin, Frankston, 
Greater Bendigo, Greater Dandenong, Greater Shepparton, Hobsons Bay, Kingston, Knox, Loddon, 
Manningham, Maribyrnong, Maroondah, Melbourne, Mildura, Monash, Moonee Valley, Moorabool, Moreland, 
Mornington Peninsula, Nillumbik, Port Phillip, Pyrenees, Southern Grampians, Whitehorse, Whittlesea, 
Wyndham, Yarra, Yarra Ranges, Yarriambiack

	 38	 (49)

85-<90 Colac-Otway, Delatite, Hepburn, Indigo, Mount Alexander, Strathbogie 	 6	 (8)

80-<85 - 	 0	 (0)

75-<80 Murrindindi 	 1	 (1)

72-<75 
months

100 Northern Grampians, Queenscliffe, Towong 	 3	 (4)

95-<100 Ararat, Buloke, East Gippsland, Horsham, Warrnambool, Wellington, Yarriambiack 	 7	 (9)

90-<95

Ballarat, Banyule, Bayside, Boroondara, Campaspe, Casey, Central Goldfields, Colac-Otway, Corangamite, 
Darebin, Delatite, Frankston, Glen Eira, Glenelg, Golden Plains, Greater Bendigo, Greater Geelong, Greater 
Shepparton, Hobsons Bay, Hume, Indigo, Knox, Macedon Ranges, Maroondah, Melton, Mildura, Mitchell, 
Monash, Moonee Valley, Moorabool, Moreland, Moyne, Murrindindi, Nillumbik, Pyrenees, South Gippsland, 
Southern Grampians, Stonnington, Strathbogie, Wangaratta, Whittlesea, Wodonga, Wyndham, Yarra

	 44	 (56)

85-<90
Alpine, Bass Coast, Baw Baw, Brimbank, Cardinia, Gannawarra, Greater Dandenong, Hepburn, Kingston, 
Latrobe, Loddon, Manningham, Maribyrnong, Moira, Mornington Peninsula, Port Phillip, Surf Coast, Swan 
Hill, West Wimmera, Whitehorse, Yarra Ranges

	 21	 (27)

80-<85 Hindmarsh, Melbourne 	 2	 (3)

75-<80 Mount Alexander 	 1	 (1)



Victorian Infectious Diseases Bulletin  Volume 11  Issue 1  March 2008    17

The Department of Human Services receives notifications of infectious diseases from medical practitioners and laboratories. These 
notifications prompt investigation and action to control infectious diseases in Victoria. For some diseases, investigation is initiated based 
on clinical suspicion in the absence of laboratory confirmation. Prompt notification of infectious diseases is an integral component of 
prompt public health action. Please do not delay. To notify, call 1300 651 160 or fax 1300 651 170.

This section includes a summary of infectious disease notifications received until 31 December 2007. The Communicable Disease 
Prevention and Control Unit, Department of Human Services, produced the report in cooperation with the Victorian Infectious Diseases 
Reference Laboratory and the Macfarlane Burnet Institute for Medical Research and Public Health. We gratefully acknowledge the 
contribution of the Microbiological Diagnostic Unit of the University of Melbourne and the Melbourne Sexual Health Centre. 

Table 12 includes historical comparisons of selected diseases for the period 1 January–31 December 2007 at both the State and 
regional levels. Summary data at local government level for the diseases listed are available from the Communicable Disease 
Prevention and Control Unit (telephone 1300 651 160) or on the website at http://www.health.vic.gov.au/ideas/. There were no 
notifications of Murray Valley encephalitis, diphtheria, Japanese encephalitis, Kunjin virus, plague, rabies, tetanus, poliomyelitis, viral 
haemorrhagic fevers or yellow fever in this reporting period. 

For comments or queries related to data on sexually transmissible diseases, contact the Communicable Disease Prevention and Control 
Unit. For HIV/AIDS enquiries, contact Keflemariam Yohannes, Epidemiology and Social Research Unit, Macfarlane Burnet Institute for 
Medical Research and Public Health (telephone 61 3 9282 2290). 

Fortnightly surveillance data from the Victorian Infectious Diseases Reference Laboratory are available at www.vidrl.org.au. All data in this 
report are provisional and subject to revision as further information becomes available. You can find general information related to the 
control of infectious diseases (The Blue Book) on line at http://www.health.vic.gov.au/ideas

Surveillance report

Enteric diseases
Joy Gregory, Department of Human 
Services and OzFoodNet Victoria.

Outbreaks of gastrointestinal 
illness
There were 237 outbreaks of 
gastrointestinal illness reported to the 
Department’s Communicable Disease 
Prevention and Control Unit (CDPCU) in the 
fourth quarter of 2007 (table 1). Of these, 
eight outbreaks were considered to be 
foodborne or probable foodborne. Of the 
remaining 229 outbreaks the mode of 
transmission was suspected to be person-
to-person in 209 outbreaks (132 due to 
Norovirus; ten due to rotavirus, one due to 
hepatitis A and 66 in which a viral aetiology 
was suspected). The mode of transmission 
was unknown for 20 outbreaks.

Norovirus activity
Norovirus and suspected viral activity 
remained high in this fourth quarter with 
201 outbreaks notified (figure 1). Ninety-
three per cent of the Norovirus outbreaks 
and 80 per cent of the suspected viral 
outbreaks were in aged care and health 
care settings. 

Table 1: Outbreaks of gastrointestinal illness, October 2007–December 2007.

Setting Outbreaks
Persons 
affected

Pathogen/toxin  
(number of outbreaks)

Restaurant/reception/other food 
premises/specific food 

13 249 Norovirus (7) 
Salmonella Typhimurium 44 (2) 

Suspected viral (1) 
Unknown (3)

Aged/disability/health care institution 198 3473 Norovirus (127) 
Suspected viral (52) 

Salmonella  Saintpaul (1) 
Clostridium perfringens (1) 

Rotavirus (1) 
Unknown (16)

Recreation/holiday/camp 3 40 Norovirus (2) 
Suspected viral (1)

Children’s service/school 22 268 Suspected viral (11) 
Rotavirus (9) 

Hepatitis A (1) 
Unknown (1)

Family/social gathering 1 13 Salmonella Typhimurium 44 (1)

Total 237 4043 Norovirus (136) 
Suspected viral (65) 

Rotavirus (10) 
Clostridium perfringens (1) 

Salmonella Typhimurium 44 (3) 
Salmonella  Saintpaul (1) 

Hepatitis A (1) 
Unknown (20)
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Outbreaks 
Two outbreaks of Norovirus associated 
with commercially catered functions
In October 2007, CDPCU was notified of 
an outbreak of gastroenteritis among a 
group of people who attended a catered 
lunch after a church service. A 
commercial caterer had supplied various 
meats, vegetables and desserts. A case 
was defined as any person who attended 
the lunch and had an onset of vomiting 
and/or diarrhoea in the following four 
days. Interviews were completed with 39 
out of 45 attendees and 18 people met 
the case definition. Norovirus was 
detected in 14 faecal specimens from the 
cases. Analysis of the food histories of 
cases showed a statistically significant 
association with consumption of fruit 
salad and illness (RR 4.5; 95%CI 1.2–
16.7). During the investigation, the 
caterer advised that he was symptomatic 
with a gastrointestinal illness two days 
prior to preparing food for the function. 
The infectious period for Norovirus can 
vary but a person is usually considered 
infectious for up to 48 hours after 
becoming asymptomatic. In some cases, 
shedding of the virus may persist for 
longer than this in the absence of any 
symptoms. Fruit salad is a ready-to-eat 
food and would be handled considerably 
during preparation and it is plausible that 
an infectious food handler contaminated 
the fruit salad during preparation. 

A second outbreak of Norovirus occurred 
at a function centre in October over two 
successive weekends. Illness was 
reported in a group of 106 who attended 
the centre for a family celebration for 
lunch on 21 October. Interviews were 
conducted with 58 attendees and 53 
people met the case definition. Six 
people were confirmed with Norovirus. 
During the investigation it was discovered 
that there were two children ill at the time 
of the function, one of whom vomited on 
the floor and it was suspected that 

Norovirus was spread person-to-person 
among the attendees. During the week 
following the function, two staff who 
worked on 21 October also became 
unwell with gastroenteritis symptoms 
consistent with those in the guests. 
Further cases of gastroenteritis were 
reported in people who attended the 
same function centre on the Saturday 
and Sunday of the following weekend. It is 
possible that the two staff members who 
were ill during the week worked whilst 
they were still infectious (although no 
longer symptomatic) and contaminated 
foods during preparation. No guests 
reported illness during the time they were 
at the function centre. During this 
investigation it was discovered that the 
premises was connected to a private 
water supply that did not comply with the 
Australian Drinking Water Guidelines. 
Although this water supply was not 
thought to have been the source of these 
outbreaks the premises was served with 
a Direction under the Health (Infectious 
Diseases) Regulations 2001 to ensure 
that drinking water, water used in food 
preparation, water used in dish washing 
and water supplied to the hand basins in 
bathroom facilities was potable.

Two outbreaks of Salmonella 
Typhimurium 44 associated with eggs
Two outbreaks of Salmonella Typhimurium 
phage type 44 (STm 44) were investigated 

this quarter and both were suspected to 
have been caused by eggs. The first 
outbreak involved 16 confirmed cases 
who ate a café over a four day period. All 
cases consumed  chicken foccacia which 
contained a raw egg mayonnaise. There 
were no leftover food samples available 
for testing but a swab of the exterior 
surface of a blender used to make the 
mayonnaise tested positive for STm 44. 
The second outbreak occurred in a 
restaurant, with illness reported in three 
separate groups who ate over two 
consecutive days and three food handlers 
who worked at the restaurant. Two food 
samples (risottini and stuffed 
mushrooms) and a swab taken from the 
outside of the blender that was used to 
make a raw egg aioli were positive for 
STm 44. It is likely that the food handlers 
(all of whom were positive for STm 44) 
were infected from eating food at the 
restaurant. It is suspected that raw eggs 
used in an undercooked food (risottini) 
and cross contamination in the restaurant 
was the cause of this outbreak. Booking 
lists from both implicated premises in 
these outbreaks were not available 
(neither took bookings) and so cohort 
studies were unable to be conducted. 
Additional linked cases were sought from 
routine STm 44 notifications and from 
groups with self-reported illness.

CDPCU thanks staff from the 

Figure 1: Norovirus outbreak activity by quarter, October 2004–September 2007
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Microbiological Diagnostic Unit, local 
government environmental health officers 
and the Department of Human Services 
regional environmental health officers for 
their assistance with these outbreak 
investigations. 

Blood borne viruses
Nasra Higgins, Department of Human 
Services

Hepatitis B—newly acquired 
infections
Between October and December 2007, the 
department received notifications for 463 
cases of which 20 (four per cent) were 
newly acquired infection. This was a slight 
increase compared to the previous quarter, 
however the yearly total for 2007 (n=83) 
was nearly 25 per cent lower than the 
yearly total for 2006 (n=109) (figure 2). 

Among the newly acquired hepatitis B 
cases notified in the fourth quarter of 
2007, 15 (75 per cent) were in males and 
five (25 per cent) were in females. Those 
notified were aged between 18 to 72 
years with a median age of 29 years. 
Notified cases were highest in the 25 to 
29 year age group. 

Of the 20 newly acquired cases, 17 were 
Australian born (85 per cent). One case 
was reported as being of Aboriginal and/

or Torres Strait Islander origin. A majority 
of the cases reported were from regional 
Victoria compared to metropolitan 
Melbourne; a similar trend to that seen in 
quarter three 2007(table 2).

Co-infection with hepatitis C was reported 
in three of the 20 cases (15 per cent). 

Sixty five per cent of the cases reported 
having symptomatic hepatitis as the 
reason for testing for hepatitis B. Other 
reasons reported included having 
elevated liver function tests (n=4); prison 
screening (n=2); drug and alcohol 
screening (n=1); monitoring of hepatitis C 
(n=1); having a medical condition (n=1); 
screened upon patient request (n=1); 
and, other reason (n=1).

Injecting drug use (IDU) and sexual 
transmission were the main risk factors 
reported for nine and six cases 
respectively. Other risk factors reported 
included tattooing (n=2); sharing a 
household with a hepatitis B positive 
person (n=1); aqua puncture (n=1); and, 
other reason (n=4). For two cases a risk 
factor was not identified (note: cases may 
have reported multiple risk factors).

Hepatitis C – newly acquired 
infections 
During the fourth quarter of 2007, the 
department received notifications for 658 
cases of hepatitis C infections of which 
37 cases (six per cent) were newly 
acquired infections taking the total 
number of newly acquired cases in 2007 
to 158. This represents a 24 per cent 
reduction on the 207 cases notified in 
2006 (figure 3).    

Of the 36 newly acquired hepatitis C 
cases notified, 73 per cent (n=27) were in 
males and 27 per cent (n=10) were in 
females. The age range in those notified 
was  from 17 to 72 years with a median 
age of 25 years. Infections were most 
commonly reported in the age group 20 
to 24 years.

Seventy-three per cent of cases (n=27) 
were Australian born. None were reported 
as being of Aboriginal and/or Torres Strait 
Islander origin. 

Figure 2: Notified cases of newly acquired hepatitis B, by quarter, Victoria, 
January 2000–December 2007
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Table 2: Notified cases of newly acquired hepatitis B by DHS region and by 
quarter January 2006–December 2007

Department of Human Services Region
2006 2007

Qtr1 Qtr2 Qtr3 Qtr4 Qtr1 Qtr2 Qtr3 Qtr4

Metropolitan 
Victoria

Eastern Metropolitan 2 5 2 5 9 1 1 0
North and West Metropolitan 7 5 5 8 5 6 1 6
Southern Metropolitan 5 9 13 9 7 7 2 3
Total 14 19 20 22 21 14 4 9

Regional 
Victoria

Barwon South Western 4 5 1 2 1 4 5 2
Gippsland 0 1 2 1 2 0 1 4
Grampians 0 2 4 3 3 0 1 3
Hume 0 2 0 0 2 0 1 1
Loddon Mallee 3 2 0 1 1 1 1 1
Total 7 12 7 7 9 5 9 11

Unknown Unknown/not reported 0 1 0 0 0 0 1 0
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Eighty-six per cent (n=32) were from 
Metropolitan Melbourne. Postcode of 
residence was not reported for one and 
the remaining four were from regional 
Victoria. 

Of the newly acquired cases, drug and 
alcohol screening was the main reason 
for testing reported for 14 cases. Other 
reasons reported included having 
symptomatic hepatitis (n=7); having 
elevated liver function tests (n=6); tested 
upon patient request (n=4); having a 
medical condition (n=3); prison 
screening (n=2); screened for sexually 
transmitted infections (n=1); monitoring 
for hepatitis C (n=1); screened for 
occupational health (n=1); and, screened 
as part of a research trial (n=1) (note: 
cases may have reported multiple 
reasons for testing). 

Injecting drug use  was the main risk 
factor reported for 29 cases (78 per 
cent). Risk factors reported for the 
remaining cases included having a 
hepatitis C positive partner (n=1), having 
a household contact (n=1), surgical 
procedure (n=1) and imprisonment (n=1). 
Risk was unknown or not reported for six 
cases (note: multiple risks are reported 
for non-IDUs). 

Hepatitis D 
Two cases of hepatitis D were notified 
during the fourth quarter of 2007 in two 

males, aged 23 and 25. A total of nine 
cases of hepatitis D were notified in 2007 
compared to seven cases in 2006.  

Vaccine preventable 
diseases
James Fielding, Department of Human 
Services

Influenza
A total of 193 cases of laboratory 
confirmed influenza were notified in the 
fourth quarter of 2007. Seventy-nine per 
cent (153)  of these were in October 
following the peak in notified cases that 
occurred in August (n=705) and 
September (n=501) of the previous 
quarter. In contrast to the previous 
quarter, a majority of cases (n=118, 61 
per cent) were due to type B influenza 
infection that increased later in the year 
(figure 4). A total of 1,591 laboratory 

confirmed influenza cases were notified 
in 2007, the highest total since influenza 
became notifiable in 2001 and more than 
twice the next highest annual total in 
2003 (n=643). Cases notified in the 
fourth quarter were in persons aged from 
one month to 92 years with ten (five per 
cent) aged less than 12 months, 19 (ten 
per cent) aged less than five years and 37 
(19 per cent) aged 65 years or older. No 
deaths due to influenza infection were 
reported. Six respiratory illness 
outbreaks in aged care facilities were 
investigated by the CDPCU during the 
quarter, although the aetiologies were 
unable to be established.

Invasive pneumococcal disease 
(IPD)
There were 72 cases of IPD notified in 
the fourth quarter of 2007, two fewer 
than for the same period in 2006. 
Similarly, the 2007 annual total of 279 
cases was one fewer than 2006. There 
were nine cases (13 per cent) in children 
aged less than five years (none were 
aged less than 12 months) and 35 cases 
(49 per cent) aged 65 years or older; a 
majority (58 per cent) were male. 
Indigenous status data were complete for 
89 per cent of cases, with a three-year-
old the only case reported as being of 
Aboriginal and/or Torres Strait Islander 
origin. Four cases aged 43, 76, 78 and 82 
years were reported to have died as a 
result of their infections, corresponding 

Figure 3: Notified cases of newly acquired hepatitis C infections, by year, 
Victoria 1997–2007
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Figure 4: Notified cases of laboratory confirmed influenza by month, Victoria, 2007
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to a case fatality rate of 5.6 per cent. The 
annual case fatality rate in 2007 was 6.5 
per cent, compared to 10.4 and 10.6 per 
cent in 2006 and 2005 respectively.

Serotyping was completed for all cases 
during the quarter. Nine notified cases 
were eligible for conjugate vaccine under 
the National Immunisation Program but 
none were infected by serotypes 
contained within the vaccine; seven were 
fully vaccinated, one was partially 
vaccinated and the vaccination status of 
the other case was unknown. Among the 
35 cases in those aged 65 years or older, 
21 were infected with a serotype 
contained within the polysaccharide 
vaccine of which 10 cases were fully 
vaccinated, two were partially 
vaccinated, four were not vaccinated and 
the vaccination of five cases was 
unknown. Fourteen cases were 
infections with non-polysaccharide 
vaccine serotypes; five each were fully 
vaccinated and not vaccinated, and the 
vaccination status of four cases was 
unknown.

Mumps
Four confirmed cases of mumps were 
notified in the fourth quarter. All were in 
males aged from 29 to 53 years. Two 
persons notified had travelled to China 
during the incubation period and in two 
cases infection was acquired locally, 
although no epidemiological links to 
other cases were identified. None of the 
cases were reported as being 
vaccinated. A total of 17 cases of mumps 
were notified in 2007, one more than in 
2006.

Pertussis
There were 250 confirmed and probable 
cases of pertussis notified in the fourth 
quarter, compared to 182 for the same 
period in 2006, and which brought the 
2007 yearly total to 1,050 (27 fewer than 
in 2006). Those notified in the fourth 
quarter were aged from one month to 85 

years, of which 53 per cent were female. 
Eight cases were in infants aged less 
than 12 months; one, aged nine months 
was not vaccinated and seven aged four 
months or less (six of these were aged 
two months or less) were too young to 
have received the scheduled three 
doses. Thirty seven of those notified 
were aged from one to nine years 
inclusive, of which ten were fully 
vaccinated, one was partially vaccinated, 
19 were not vaccinated and the 
remainder were of unknown vaccination 
status. No deaths were reported. A 
cluster of at least ten cases involving two 
kindergartens in regional Victoria and a 
kindergarten and an independent school 
in metropolitan Melbourne was identified 
and investigated during the quarter; 
cases were predominantly not 
vaccinated.

Other notifiable diseases
Invasive meningococcal disease
James Fielding, Department of Human 
Services
Twelve confirmed cases of invasive 
meningococcal disease were notified in 
the fourth quarter of 2007, eight fewer 
than the same period in 2006. This 
brought the annual total to 68 cases, the 
lowest since 1998 (figure 5). The number 
of serogroup C infections (n=2) and 

deaths (n=1) during the year were the 
lowest since at least 1995 and the 
number of serogroup B infections was 
the lowest since 2001. Cases in the 
fourth quarter were equally distributed 
among males and females with an age 
range from six months to 57 years; three 
cases were aged 14 months or less and 
eight were 11 to 19 years inclusive. 
Eleven infections were due to serogroup 
B and one was serogroup W135. No 
deaths or epidemiological links between 
cases were reported during the period.

Legionellosis
James Fielding, Department of Human 
Services
Thirteen cases of legionellosis were 
notified in the last quarter of 2007  
bringing the yearly total to 42 cases,  
27 fewer than in 2006. Among the fourth 
quarter cases, a majority (69 per cent) 
were male and there was an age range  
of 32 to 83 years (median=54 years).  
Nine cases were Legionella pneumophila 
serogroup 1 infections, three were due  
to L. longbeachae and one was due to  
L. micdadei. No cases died as a result of 
their infections. Two males aged 38 and 
43 years, with L. pneumophila serogroup 1 
infections, had disease onsets two weeks 
apart and reported a common exposure  
in an industrial Melbourne suburb. 
Environmental sampling identified two 

Figure 5: Notified cases of invasive meningococcal disease by year and 
serogroup, Victoria, 1998–2007
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cooling towers positive for  
L. pneumophila 3 and L. pneumophila 
serogroup 1 respectively, although a 
confirmed microbiological link between 
the towers and the cases was unable to 
be established. Both towers were 
disinfected and workplace surveillance 
was implemented at both locations. An 
alert was also sent to two local general 
practice (GP) divisions and all 
metropolitan hospital emergency 
departments.

Creutzfeldt-Jakob disease (CJD)
Genevieve Klug, Australian National CJD 
Registry
During the last quarter of 2007, five new 
suspect CJD cases in Victoria were notified 
to the Australian National CJD Registry.  
One of these cases was confirmed as not 
CJD after neuropathological examination 
and the remaining four cases are still under 
investigation (table 3).  Two suspect cases 
notified to the Registry prior to the 
December quarter, have been reclassified 
from suspect to definite CJD respectively 
and not CJD after neuropathological 
examination.  All notified suspect cases 
remain under investigation. 

Mycobacterial infections
Lynne Brown, Department of Human 
Services

Tuberculosis 
Owing to the slow growing nature of 
Mycobacterium tuberculosis, data are 
preliminary and subject to change. This 
report relates to notifications for the 
fourth quarter–1 October 2007 to 31 
December 2007.

Overview
The department received 110 notifications 
of tuberculosis (TB) during the fourth 
quarter of 2007, taking the total number of 
notifications in 2007 to 358. This was an 
eleven per cent increase from the 
previous quarter and a 20 per cent 
increase on the same quarter in 2006. 

However the total for the year was similar 
to 2006 (n=355) and the annual incidence 
rate of 7 per100,000 population remained 
unchanged. Of the 110 notifications this 
quarter, 56 were for females (51 per cent) 
and 54 (49 per cent) were for males. 
Patients aged 20–34 years comprised 
fifty-three per cent of the total 
notifications (n=58). This quarter only two 
children aged younger than 15 years were 
notified with primary disease, a similar 
number to the previous quarter (n=3). 

Both children presented with clinical 
symptoms consistent with TB; one child 
was born in Uganda and the other, a two 
year old child of Somali born parents, had 
visited Dubai in January 2007. Two of this 
child’s siblings were subsequently 
identified with latent TB infection and 
commenced on treatment.

Ninety percent (n=100) of notifications 
were for overseas born patients. Of these, 
34 per cent were born in India and patients 
from countries in West or Horn of Africa 

Table 3: Notifications of Creutzfeldt-Jakob disease (CJD) to the Australian 
National CJD registry, by reporting period, April 2004–December 2007

Reporting period
Suspected 

cases notified

Cases confirmed as CJD
Rejected: not 

CJDDefinite CJD Probable CJD
April–June 2004 1 1 - -
July–September 2004 3 - - -
October–December 2004 1 1 - -
January–March 2005 5 1 - -
April–June 2005 2 1 - -
July–September 2005 10 4 - -
October–December 2005 2 4 - 2
January–March 2006 2 3 - 1
April–June 2006 2 2 - -
July–September 2006 3 - - -
October–December 2006 4 4 1 3
January–March 2007 4 - - 2
April–June 2007 3 1 - 1
July–September 2007 5 - - -
October–December 2007 5 1 - 2
Total 52 23 1 11

Figure 6: Notifications of tuberculosis, by age group, sex and per 100,000 
population, Victoria, October 2006–December 2007
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(n=14), Vietnam (n=11) or China (n=9) 
accounted for an additional thirty-four 
percent. There were no notifications in 
Australians for this reporting period. 
Information about HIV testing was 
available for 75/110 patients and one was 
known to have HIV/TB co-morbidity. Fifty 
per cent of TB patients were reported to be 
tested for HIV infection (n= 57) – a 
significant improvement on previous data, 
but a long way short of the 
recommendation that all patients 
diagnosed with TB be tested for HIV 
infection, due to the important interactions 
and risks each disease has for the other. 
Bastian and Krause (members of the 
National TB Advisory Committee) note in 
their editorial (MJA, Feb 2008) that 
‘establishing the HIV status of TB patients 
could be regarded as an expected 

standard of care.’ Nine patients were 
notified with active tuberculosis as a result 
of investigation of a Tuberculosis 
Undertaking (TBU) and two patients were 
notified with TB disease as a result of 
contact investigations.

Site of disease
Pulmonary disease accounted for 58 per 
cent of all notifications (n=64). Additional 
sites, other than the lungs were noted in 
seventeen notifications with pulmonary TB 
(table 4). The most common additional 
sites were lymph nodes (n=5) and miliary 
TB (n=6). Extra pulmonary disease was 
reported in 42 per cent of notifications, 
the most common sites being lymphatic 
(70 per cent) and pleural (13 per cent). 

Laboratory confirmation of diagnosis in 
some form (smear, culture, antigen 
detection or histology) was obtained in 95 
per cent of notifications (table 5). Eighty-
six per cent of all notifications were 
confirmed by culture, which was a 10 per 
cent increase on the same period in 2006, 
and a six per cent improvement from the 
previous quarter. The diagnosis was 
confirmed by culture in 92 per cent of 
pulmonary notifications. This was a six per 
cent improvement from the previous 
quarter and a six per cent increase from 
the same period in 2006. There were four 
cases of multi-drug resistant TB (MDRTB) 
this quarter, two diagnosed with 
pulmonary TB, taking the total for Victoria 
in 2007 to eight cases. 

Vector borne diseases
James Fielding, Department of Human 
Services

Barmah Forest virus disease
Ten cases of Barmah Forest virus disease 
were notified in the fourth quarter, 
bringing the 2007 total to 26 cases, 
compared to 31 cases in 2006. Those 
notified were aged from 16 to 74 years 
(median=42 years) and six were male 
and four female. Six cases were residents 
of Gippsland region, two were from 
Loddon Mallee region and one each were 
from Grampians and Eastern 
Metropolitan regions.

Malaria
Nineteen cases of malaria were notified 
in the fourth quarter of 2007, five cases 
fewer than the previous quarter. A total of 
114 cases were notified in 2007 
compared to 117 in 2006. Four cases 
were in children aged between four and 
12 years inclusive; the remainder were 21 
years or older. A majority of those 
notified (74 per cent) were male. Ten 
cases (53 per cent) were Plasmodium 
vivax infections, of which four and three 
were acquired in Papua New Guinea and 
India respectively. There were eight cases 
(42 per cent) of P. falciparum infection, six 
of which were acquired in sub-Saharan 
Africa and one case of P. malariae 
infection acquired in Malawi. Six of those 
notified were humanitarian arrivals.

Ross River virus disease
A total of 26 cases of Ross River virus 
disease were notified in the fourth 
quarter in 14 females and 12 males aged 
from 22 to 81 years (median=44 years). 
The most commonly reported 
geographical location of exposure was 
Loddon Mallee region (accounting for 12 
cases), followed by Hume (four cases) 
and Gippsland (three cases) regions. The 
2007 total of 85 notified cases was 
considerably lower than the 252 cases 
notified in 2006.

Table 4: Notifications of tuberculosis, 
by site of disease, Victoria, October 
2007–December 2007

Site Number
Pulmonary 47
Pulmonary and other sites 17
Lymph nodes 32
Bone / Joint 4
Pleural 6
Meningeal 1
Peritoneal 1
Genitourinary -
Other 2
Total 110

Table 5: Confirmation of tuberculosis notifications, by diagnostic method, 
Victoria October–December 2007

Diagnostic Method
Extra 

pulmonary
Pulmonary 

only
Pulmonary + 
other sites Total

Culture 36 43 16 95
PCR/NAT* 3 1 1 5
Radiological 1 3 4
Histology 4 4
Microscopic examination 1 1
Clinical signs 1 1
Grand Total 46 47 17 110

PCR/NAT: polymerase chain reaction/nucleic acid testing
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Zoonoses
James Fielding, Department of Human 
Services

Leptospirosis
Seven cases of leptospirosis were notified 
in the fourth quarter, accounting for almost 
half of the 15 cases notified for all of 2007. 
All fourth quarter cases were in males aged 
from 22 to 69 years. Cases were distributed 
across the state although two each were 
residents of Barwon-South Western and 
Gippsland regions. Five cases of Leptospira 
hardjo infection were in farmers (n=3) and 
slaughtermen (n=2), one case of  
L. copenhagenii infection was in a 
landscape gardener and one person was 
unemployed, whose likely exposure to  
L. arborea was a rat-infested shed.

Psittacosis
There were 16 cases of confirmed and 
probable psittacosis notified in the fourth 
quarter, seven fewer than the same 
period in 2006. In 2007 a total of 58 
cases were notified compared to 62 in 
2006. Those notified in the fourth quarter 
were aged from 26 to 82 years 
(median=57 years), ten were male and 
six female. Eight were residents of 
regional Victoria, particularly Gippsland 
region (n=4), and the remainder were 
from metropolitan Melbourne. Fourteen 
cases reported exposure to domestic 
birds, all but one of which were 
psittacines. Seven of these cases also 
reported contact with wild birds and one 
case reported contact with wild birds 
only. One case had a reported exposure 
to pigeons at a relative’s farm.

Q fever
Ten cases of Q fever were notified in the 
last quarter of 2007, bringing the yearly 
total to 35, two more than in 2006. All 
but one was male with an age range of 16 
to 68 years. Eight  lived in regional 
Victoria and included five farm workers, 
two meatworks labourers and an 
agriculture student. The two metropolitan 

cases were a former abattoir worker and 
an immunosuppressed pensioner who 
reported contact with debris from a 
cattle truck. No links between cases 
were identified.

Sexually transmissible 
infections
Nasra Higgins, Department of Human 
Services

Chlamydia 
The department was notified of  2,771 
cases of chlamydia during the fourth 
quarter of 2007 taking the total number 
of cases in 2007 to 11,220. The number 
of chlamydia notifications reported 
increased by more than 200 per cent in 
the last eight years from 3,264 cases in 
2000 to 11,220 cases in 2007 (figure 7).

Sixty per cent (n=1,673) of the cases were 
in females and 40 per cent (n=1,088) in 
males. Gender was not reported for 10 
cases. The age range of females was 23 
days to 57 years with a median age of 22 
years. The age range of males was 35 
days to 67 years with a median age of 25 
years. Infections were most commonly 
reported in the 20 to 24 year age group for 
both males and females. 

A majority of those notified (n= 1,962, 71 
per cent) had a metropolitan postcode of 
residence. Region of residence was not 
reported for 103 and the remainder were 
from regional Victoria. 

Indigenous status was reported for 46 
per cent of cases, of which 15 were 
reported as being Aboriginal and/ or 
Torres Strait Islander origin. Note that the 
percentage reported here was based on 
the total chlamydia notifications, and a 
majority of the chlamydia notifications 
were notified from laboratories only 
where Indigenous status of the patient is 
not a routinely collected data field. 

Enhanced data were available for 841 
cases (30 per cent) of which screening 
was reported as the main reason for 
testing (43 per cent) followed by clinical 
presentation and contact tracing (33 per 
cent and 14 per cent respectively). Sixty-
five cases reported other reasons and 
this information was unknown for the 
remaining 12 cases. 

Males 
Of the 356 males for whom enhanced 
surveillance data were available, 66 per 
cent (n=236) reported a female sexual 
partner and 25 per cent (n=89) reported 
a male sexual partner. Two reported 
having both male and female partners 
and in the remaining 29 cases sexual 
orientation was unknown or not reported. 

Among the males reporting a female 
sexual partner, 47 per cent (n=110) 
reported having a casual sexual partner, 
43 per cent (n=102) a regular sexual 
partner and five cases reported a sex 
worker as the source of their infection. 

Figure 7: Notified cases of chlamydia by year, Victoria, 2000–2007
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Sexual partner type was unknown or not 
reported for 19 cases. For those men 
reporting a male sexual partner, 72 per 
cent (n=64) reported having a casual 
sexual partner, 18 per cent (n=16) a 
regular sexual partner and one male 
reported a sex worker as the source of 
their infection. Two cases identified as a 
sex worker and in the remaining six cases 
this information was unknown or not 
reported. 

Eighty-two percent (n=292) of the cases 
reported that their infection was acquired in 
Victoria. The remaining cases reported 
overseas acquisition (n=30, eight per cent) 
interstate (n=5, one per cent) and unknown 
or not reported (n=29, eight per cent).

Females 
Of the 365 females for whom enhanced 
surveillance data were available, 90 per 
cent (n=435) reported a male sexual 
partner and four reported a female sexual 
partner. One reported a transgender sexual 
partner and sex of sexual partner was 
unknown or not reported for the remaining 
42. 

Fifty-five per cent (n=265) reported having 
a regular sexual partner, 24 per cent 
(n=115) a casual sexual partner and one 
female reported a sex worker as the source 
of their infections. Four cases also 
identified as sex workers, while for 96 
cases this information was not reported or 
unknown. 

A majority of the cases (n= 414, 86 per 
cent) reported that their infection was 
acquired in Victoria. The remaining cases 
reported overseas acquisition (n=19, four 
per cent), interstate (n= five, < one per 
cent) and unknown or not reported (n=44, 
nine per cent).

Gonorrhoea
The department received notifications for 
227 cases of gonorrhoea. This was lower 
by more than 20 per cent compared to 
2006 and also the lowest annual number 
of notifications reported in the last five 
years (figure 8). 

Eighty-two per cent of cases (n=186) 
were in males (age range: 17 to 67 years) 
and 18 per cent (n=41) were in females 
(age range: 6 to 67 years). The median 
ages for males and females were 31 and 
25 years respectively. Infections were 
most commonly reported for the 20 to 29 
year age group for both males and 
females. Seventy-nine per cent of the 
cases (n=180) reported were from a 
metropolitan postcode of residence. 
Postcode of residence was not reported 
in 28 cases and the remaining cases were 
from regional Victoria. Indigenous status 
was reported in 63 per cent (n=144) of 
which none were reported as of being 
Aboriginal and/or Torres Strait Islander 
origin. 

Enhanced surveillance data were received 
for 56 per cent (n=126). Among these, 64 

(51 per cent) were tested due to clinical 
signs and symptoms of STIs, followed by 
screening (n=49, 39 per cent), contact 
tracing (n=7, six per cent), other (n=5, four 
per cent) and in one case this information 
was unknown. 

Males
Among the 107 males for whom enhanced 
surveillance data were available, 63 per 
cent (n=67) reported a male sexual partner, 
21 per cent (n=23) a female sexual partner 
and one reported a male and female 
sexual partner. For the remaining 16 cases, 
sexual orientation was not reported. Of the 
67 males reporting a male sexual partner, 
87 per cent (n=58) reported acquiring their 
infection from a casual partner, 12 per cent 
(n=8) from a regular partner and in one 
case the source of infection was unknown. 

For those reporting a female sexual 
partner, 43 per cent (n=10) reported 
acquiring the infection from a casual 
partner, 13 per cent (n=3) from a regular 
partner and six cases reported a sex 
worker as the source of infection. This 
information was not reported or unknown 
in the remaining four cases.

Seventy six per cent (n=81) reported that 
they acquired their infection in Victoria, 
followed by overseas (n=13, 12 per cent) 
and interstate (n=2, < one percent). This 
information was not reported or unknown 
in 11 cases.  

Females 
Of the 19 females for whom enhanced 
surveillance data were available, 10 
reported acquiring their infection from a 
regular male sexual partner and three 
reported acquiring the infection from a 
casual male sexual partner. This 
information was unknown or not reported 
in the remaining cases. Fifteen of the 19 
females reported Victoria as the place of 
acquisition, two reported overseas as the 
place of acquisition and in the remaining 
two cases this information was unknown. 

Figure 8: Notified cases of gonorrhoea by year, Victoria, 1997–2007
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Antibiotic resistance 
Testing for susceptibility to ceftriaxone and 
ciprofloxacin was conducted for 112 and 
114 isolates respectively. All of the isolates 
tested for ceftriaxone were sensitive. Of 
the isolates tested for ciprofloxacin, 61 per 
cent (n=69) were sensitive, 38 per cent 
(n=43) were resistant, and two isolates 
were ‘less sensitive’.

Syphilis—infectious
Between October and December the 
department received notifications for 182 
cases of syphilis, of which 76 were 
infectious syphilis, taking the total 
number of infectious syphilis cases in 
2007 to 418. The number of infectious 
syphilis cases notified shows a doubling 
trend in the last three years (figure 9). 

To address this doubling increase, the 
department has commenced intensive 
follow up of newly diagnosed syphilis 
cases notified to the department between 
January and March 2008. This 
investigation aims to better understand 
the cause(s) of the syphilis increase in 
Victoria by collecting detailed information 
about cases’ sexual behaviours. The 
investigation will also collect information 
on patients’ health seeking behaviour and 
the type of tests and treatment options 
provided to the patient, in order to identify 
opportunities for earlier diagnosis. 

Ninety-five per cent (n=72) of cases were 
in males and five per cent (n=four) were 

in females. Ages ranged from 21 to 68 
years with a median age of 40 years. 
Nearly 75 per cent of the cases (n=56) 
were in the 30 to 49 years age group.   

Of the 76 infectious syphilis cases, 41 (54 
per cent) were primary infections, 20 (26 
per cent) secondary infections and 15 
(20 per cent) were early latent infections. 
A majority of the cases were from 
metropolitan regions (n=53); eight cases 
were from regional Victoria. Postcode of 
residence was not reported in 15 cases. 

Eighty-two per cent of the cases (n=62) 
were Australian born. Indigenous status 
was reported in 66 cases of which one 
case was reported as being of Aboriginal 
and/or Torres Strait Islander origin.      

Screening was reported as the reason for 
testing in nearly half of all infections 
notified (n=37) followed by presenting 
with signs and symptoms of STIs (n=29), 
contact tracing (n=1) and other reasons 
(n=9). 

Males
Of the 72 males reported, 59 (82 per 
cent) indicated a male sexual partner, 
nine (13 per cent) reported a female 
sexual partner as the source of infection 
and for the remainder this information 
was unknown or not reported. 

Among the males reporting a male 
sexual partner, 81 per cent (n=48) 
reported acquiring their infection from a 
casual partner, 12 per cent (n=7) from a 

regular partner and in the remaining four 
cases this information was unknown or 
not reported. 

For those reporting female partners, 66 
per cent (n=6) reported a casual partner 
and one reported a regular partner. 
Sexual partner type was not reported or 
unknown in the remaining cases.

Eighty-one per cent of the males (n=58) 
reported having acquired their infection 
locally in Victoria followed by overseas 
(n=6) and interstate (n=3). Place where 
infection acquired was not reported or 
unknown in five cases. 

Females
All of the seven females reported having 
acquired their infection from a male 
sexual partner. Two reported regular 
sexual partners, one reported a casual 
sexual partner and sexual partner type 
was not reported in the remaining case. 
Two cases reported having acquired their 
infection in Victoria followed by interstate 
(n=1) and overseas (n=1).

Human Immunodeficiency 
Virus (HIV) and Acquired 
Immunodeficiency Syndrome 
(AIDS)
Keflemariam Yohannes and Danielle 
Horyniak, Burnet Institute 

New HIV Diagnoses�

There were 67 new HIV diagnoses during 
the fourth quarter of 2007, similar to the 
68 new HIV diagnoses reported in the 
previous quarter and the 66 diagnoses in 
the fourth quarter last year (figure 10). 
Between 1 January–31 December 2007 
there were 256 diagnoses�, three per 
cent lower than the 263 diagnoses 
reported in 2006.

�	 New HIV diagnoses  refers to cases whose first 
ever HIV diagnosis was in Victoria

�	  2007 data are provisional

Figure 9: Notified cases of infectious syphilis by year, Victoria 1991–2007
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Age, sex and exposure 
categories
Of the 67 new HIV diagnoses in the 
fourth quarter, 56 (84 per cent) were in 
males and 11 (16 per cent) in females 
(table 6), compared to the previous 
quarter where 60 of the 68 (88 per cent) 
diagnoses were in males. In 2007, 229 of 
256 diagnoses (89 per cent) were in 
males, lower than in 2006 where 242 of 
263 (92 per cent) were in males. 

Of the 56 males this quarter, 44 (79 per 
cent) reported male-to-male sexual 
contact (including three who also 
reported injecting drug use) and nine (16 
per cent)  heterosexual contact (table 7). 
In 2007, 186 of the 229 (81 per cent) 
cases in males were associated with 
male-to-male sexual contact, lower than 
the 202 of 242 (84 per cent) males in 
2006. About a third (34 per cent) of 

males this quarter were aged 30–39 
years and a quarter were aged 20–29 
years and 40–49 years (table 6). In 2007, 
36 per cent of males were aged 30–39, 
two percent more than in 2006.

Of the eleven females this quarter, nine 
(82 per cent) reported heterosexual 
contact (table 7). Heterosexual contact 
accounted for 85 per cent and 86 per 
cent of new HIV diagnoses in females, in 
2007 and 2006, respectively.

�Male-to-male sexual contact
Forty-four males reported male-to-male 
sexual contact as their exposure category 
in the fourth quarter of 2007, slightly 
lower than the 54 males reported in the 
previous quarter. In 2007 as a whole 
there were 186 cases associated with 
male-to-male sexual contact, 
representing a decrease of 10 per cent 
on the 202 cases in 2006.

Cases associated with male-to-male sex 
accounted for 79 per cent of all males and 
66 per cent of all cases in the current 
quarter compared to 82 per cent and 71 
per cent, respectively, in the previous 
quarter. Male-to-male sex accounted for 
81 per cent of all cases in males and 72 
per cent of all cases in 2007 compared to 
84 per cent of cases in males and 77 per 
cent of all cases in 2006. 

Of the 44 males reporting male-to-male 
sex as their exposure category, 73 per 
cent reported acquiring their HIV 
infection in Victoria (table 8). In 2007, 147 
(77 per cent) reported acquiring their 
infection in Victoria, a decrease of 14 per 
cent from 170 (84 per cent) in 2006.

Where information about the source 
partner was provided, the majority of 
men reporting male-to-male sex (65 per 
cent) reported acquiring their infection 
from a casual partner, similar to the 
previous quarter (table 9). Overall in 
2007, 78 per cent of cases reported 
infection associated with casual sex 
compared to 62 per cent in 2006. 

The median age of men reporting male-
to-male sex was 37 years (range: 19 to 66 
years). This was slightly lower than the 
median age of 40 years in the previous 
quarter. In 2007, the median age among 
this group was 39 years (range: 19–67) 
compared to 38 years (range:19–80) in 
2006.

Figure 10: New HIV diagnoses by year and quarter, January 1999–December 2007
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Table 6: New HIV diagnoses by age group, October–December 2007, January–December 2007 and January–December 2006

Age group 
(yrs)

Oct–Dec 2007 Jan–Dec 2007 Jan–Dec 2006
Males Females Total Males Females Total Males Females Total

n % n % n % n % n % n % n % n % n %
0–12 1 1.8 2 18.2 3 4.5 2 0.9 2 7.4 4 1.6 0 0 1 4.8 1 0.4
13–19 1 1.8 0 0.0 1 1.5 1 0.4 2 7.4 3 1.2 2 0.8 2 9.5 4 1.5
20–29 14 25.0 3 27.3 17 25.4 44 19.2 9 33.3 53 20.7 50 20.7 5 23.8 55 20.9
30–39 19 33.9 5 45.5 24 35.8 83 36.2 8 29.6 91 35.5 82 33.9 7 33.3 89 33.8
40–49 14 25.0 0 0.0 14 20.9 67 29.3 5 18.5 72 28.1 63 26.0 4 19 67 25.5
50–59 5 8.9 1 9.1 6 9.0 23 10.0 1 3.7 24 9.4 30 12.4 1 4.8 31 11.8
60+ 2 3.6 0 0.0 2 3.0 9 3.9 0 0.0 9 3.5 15 6.2 1 4.8 16 6.1
Total 56 100 11 100 67 100 229 100 27 100 256 100 242 100 21 100 263 100
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Heterosexual contact
Of the 67 new HIV diagnoses in the fourth 
quarter, 18 individuals (32 per cent) 
reported heterosexual contact (table 10) 
compared to 11 (16 per cent) in the 
previous quarter. In 2007, 51 (20 per cent) 
of cases were associated with 
heterosexual contact compared to 42 (16 
per cent) in 2006. Of these 51 individuals 
28 were  male and 23 female.

Of the 18 diagnoses associated with 
heterosexual contact; eight persons were 
born in a high HIV prevalence country, 
two persons reported heterosexual 
contact with a partner from a high HIV 
prevalence country; two reported 
heterosexual contact with a partner who 
injected drugs, two with a HIV positive 
partner (with none of the above risks) and 
in four cases further information on the 
route of heterosexual exposure could not 
be obtained (table 7). In 2007, 31 per 
cent of cases were from HIV high 
prevalence countries and 21 per cent 
reported heterosexual contact with a 
person from a high HIV prevalence 
country. This was similar to the pattern of 
heterosexual exposure reported in 2006. 

The median age of persons reporting 
heterosexual exposure in this quarter was 
32 years (range: 21 to 77) compared to 
30 years in the previous quarter (these 
findings were based on small numbers). 

The median age in this group was 35 
years (range: 19–77) in 2007 and 41 
years (range:17–68) in 2006.

Other exposures
There were three cases of vertical 
transmission in the fourth quarter of 
2007. The cases were among siblings and 
the mother was from a high HIV 
prevalence country with transmission 
occurring overseas. In 2007, there were 

four cases associated with vertical 
transmission compared to one in 2006. 

Incident infections
During the fourth quarter of 2007, 18 
cases (all males) were classified as 
having newly acquired HIV infections 
(based on a previous negative HIV test 
and/or a seroconversion illness within 
the 12 months preceding HIV diagnosis) 
(table 11). These newly acquired 

Table 7: New HIV diagnoses by exposure category, October–December 2007, January–December 2007 and January–
December 2006

Exposure category

Oct–Dec  2007 Jan–Dec 2007 Jan–Dec 2006
Males Females Total Males Females Total Males Females Total

n % n % n % n % n % n % n % n % n %

Male-to-male sex 41 73.2 - - 41 61.2 186 81.2 - - 186 72.7 202 83.5 - - 202 76.8

Male-to-male sex and 
injecting drug use 3 5.4 - - 3 4.5 5 2.2 - - 5 2.0 5 2.1 - - 5 1.9

Injecting drug use 0 0.0 0 0 0 0.0 3 1.3 2 7.4 5 2.0 7 2.9 1 4.8 8 3.0
Heterosexual contact 5 8.9 5 45.5 10 14.9 21 9.2 14 51.9 35 13.7 17 7.0 12 57.1 29 11.0
Heterosexual contact 
– person from an HPC 4 7.1 4 36.4 8 11.9 7 3.1 9 33.3 16 6.3 7 2.9 6 28.6 13 5.0

Other /unknown 3 5.4 2 18.2 5 7.5 7 3.1 2 7.4 9 3.5 4 1.6 2 9.5 6 2.3
Total 56 100 11 100 67 100 229 100 27 100 256 100 242 100 21 100 263 100

Table 8: New HIV diagnoses associated with male-to-male sex by place infection 
acquired, October–December 2007, January–December 2007 and January–
December 2006

Probable place 
infection acquired

Oct–Dec 2007 Jan–Dec 2007 Jan–Dec 2006
n % n % n %

Victoria 32 72.7 147 77.0 170 84.2
Interstate 1 2.3 6 3.1 12 5.9
Overseas 5 11.4 15 7.9 16 7.9
Unknown 6 13.6 23 12.0 4 2.0
Total 44 100 191 100 202 100

Table 9: New HIV diagnoses associated with male-to-male sex by source partner 
type, October–December 2007, January–December 2007 and January–December 
2006

Source partner 
type

Oct–Dec 2007 Jan–Dec 2007 Jan–Dec 2006
n % n % n %

Regular 8 18.2 28 14.7 39 19.3
Casual /anonymous 17 38.6 102 53.4 115 56.9
Regular and casual 1 2.3 1 0.5 30 14.9
Unknown 18 40.9 60 31.4 18 8.9
Total 44 100 191 100 202 100



Victorian Infectious Diseases Bulletin  Volume 11  Issue 1  March 2008    29

infections constituted 27 per cent of all 
new diagnoses for this quarter compared 
with 43 per cent in the previous quarter. 
Newly acquired HIV diagnoses made up 
34 per cent of all cases in 2007, slightly 
lower than the 38 per cent in 2006.

Acquired immunodeficiency 
syndrome
Twelve persons (nine males and three 
females) were diagnosed with AIDS this 
quarter. Of the nine males, eight (89 per 
cent) were associated with male-to-male 
sex (including one  who also reported 
injecting drug use), and for one male the 
route of exposure could not be identified. 

Among the females diagnosed with AIDS, 
two reported heterosexual contact 
(including one female that was born in a 
high prevalence country) and one 
reported injecting drug use. In 2007, 
there were 49 people diagnosed with 
AIDS, the majority of whom (65 per cent) 
were males reporting male-to-male 
sexual contact. 

Deaths
Nine deaths were notified during the 
fourth quarter of 2007 (eight males and 
one female) following HIV or AIDS 
diagnosis. There were two deaths (both 
males) reported in the previous quarter 

and 25 deaths reported throughout 2007, 
80 per cent of which were in males. 
There were 40 deaths in 2006 and 19 in 
2005. 

Comments
The number of new HIV diagnoses 
remained relatively constant throughout 
each quarter of 2007. The total number of 
diagnoses for 2007 was three per cent 
lower than in 2006 and diagnoses 
associated with male-to-male sexual 
contact were 10 per cent lower than 
2006. In 2007 there was a slight increase 
in the number of cases acquired through 
heterosexual contact. 

Table 10: New HIV diagnoses associated with heterosexual contact, October–December 2007, January–December 2007 
and January–December 2006

Exposure Category

Oct–Dec 2007 Jan–Dec 2007 Jan–Dec 2006
Males Females Males Females Males Females

n % n % n % n % n % n %
Person from an HPC* 4 44.4 4 44.4 7 25.0 9 39.1 7 29.2 6 33.3
Hetero contact with person from an HPC 2 22.2 0 0.0 9 32.1 2 8.7 6 25.0 2 11.1
Hetero contact with bisexual man 0 0.0 0 0.0 0 0.0 2 8.7 0 0.0 2 11.1
Hetero contact with IDU 1 11.1 1 11.1 1 3.6 1 4.3 0 0.0 1 5.6
Hetero contact with person with HIV 1 11.1 1 11.1 4 14.3 3 13.0 1 4.2 2 11.1
Hetero contact (not otherwise specified) 1 11.1 3 33.3 7 25.0 6 26.1 10 41.7 5 27.8
Total 9 100 9 100 28 100 23 100 24 100 18 100

*	 Persons from countries with a high prevalence (>1%) of HIV

Table 11: New HIV diagnoses in Victoria, by time since last negative test or seroconversion illness, October–December 
2007, January–December 2007 and January–December 2006

Time between HIV 
Diagnosis and Negative 
Test and/or 
Seroconversion Illness

Oct–Dec 2007 Jan–Dec 2007 Jan–Dec 2006
Males Females Total Males Females Total Males Females Total

n % n % n % n % n % n % n % n % n %
Less than 1 year (Incident 
Infection) 18 32.1 0 0.0 18 26.9 84 36.7 4 14.8 88 34.4 91 37.6 9 42.9 100 38.0

1 year to less than 3 years 12 21.4 2 18.2 14 20.9 37 16.2 5 18.5 42 16.4 44 18.2 0 0.0 44 16.7
3 or more years 11 19.6 0 0.0 11 16.4 40 17.5 2 7.4 42 16.4 53 21.9 3 14.3 56 21.3
No previous negative test 
or seroconversion illness 8 14.3 5 45.5 13 19.4 39 17.0 11 40.7 50 19.5 42 17.4 5 23.8 47 17.9

History unknown** 7 12.5 4 36.4 11 16.4 29 12.7 5 18.5 34 13.3 12 5.0 4 19.0 16 6.1
Total 56 100 11 100 67 100 229 100 27 100 256 100 242 100 21 100 263 100

** In 2007 the Victorian HIV notification form was upgraded; an ‘unknown’ option was added to the HIV testing history variable, allowing clinicians to choose 
unknown rather than only negative or positive.
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Table 12: Notifications of notifiable infectious diseases, by Department of Human Services region, 1 January–31 December 2007

Notifiable disease
Barwon South Western Grampians Loddon Mallee Hume Gippsland

North and West 
Metropolitan

Eastern  
Metropolitan

Southern  
Metropolitan Unknown Victoria

2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 ytd 2007 ytd 2006 ytd 2007 2006 2006 total
Blood borne diseases
Hepatitis B – newly acquired 12 12 7 9 4 6 4 2 7 4 18 24 11 14 19 36 1 2 83 109 109
Hepatitis B – not further specified 37 13 23 14 23 21 20 19 17 12 864 725 407 325 433 410 55 36 1879 1575 1575
Hepatitis C – newly acquired 11 16 5 13 4 10 6 8 9 11 53 71 25 23 39 46 6 9 158 207 207
Hepatitis C – not further specified 162 160 98 66 137 132 146 113 121 122 931 955 348 307 618 573 92 126 2653 2554 2554
Hepatitis D 0 1 0 0 1 0 0 0 0 0 4 4 1 1 3 1 0 0 9 7 7
Enteric diseases
Botulism 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0
Campylobacter infection 552 527 226 192 361 282 360 266 428 347 1648 1360 1287 1341 1445 1370 42 43 6349 5728 5728
Cryptosporidiosis 67 43 23 20 47 35 59 54 72 89 123 278 74 294 132 273 9 21 606 1107 1107
Food/water/environmental – other 27 50 20 30 16 65 11 38 28 107 243 255 157 146 107 247 1155 1095 1764 2033 2033
Giardiasis 55 57 36 36 61 44 84 71 38 38 484 400 226 206 374 323 20 17 1378 1192 1192
Haemolytic uraemic syndrome 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 2 1 1
Hepatitis A 0 2 0 1 0 1 7 1 0 5 10 19 6 7 13 9 0 1 36 46 46
Hepatitis E 0 0 0 0 0 0 0 0 0 0 3 4 2 1 2 2 0 0 7 7 7
Listeriosis 0 1 0 1 1 1 0 1 1 0 3 2 2 4 3 2 0 1 10 13 13
Paratyphoid 0 0 0 0 0 1 1 1 0 0 8 8 7 3 5 1 0 1 21 15 15
Salmonellosis 159 121 83 71 115 69 123 83 82 78 511 397 336 257 374 306 23 10 1806 1392 1392
Shigellosis 1 5 3 0 0 1 3 2 0 0 31 29 18 14 40 25 3 1 99 77 77
Typhoid 1 0 0 0 0 0 0 1 0 0 17 11 2 3 9 2 0 1 29 18 18
Vero toxin producing E.coli 1 0 1 0 2 0 0 0 0 0 2 2 4 0 4 1 1 0 15 3 3
Other infectious notifiable diseases
Creutzfeldt-Jakob Disease 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 0 4 2 2
Invasive meningococcal disease – Group B 3 10 7 3 1 9 4 1 3 3 10 10 5 14 13 13 2 0 48 63 63
Invasive meningococcal disease – Group C 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0 1 0 0 2 3 3
Invasive meningococcal disease – Other 1 2 0 1 4 1 0 2 1 1 5 2 4 5 2 6 1 0 18 20 20
Legionella – Other 0 0 0 0 0 0 0 0 1 0 0 2 1 3 0 0 1 0 3 5 5
Legionella longbeachae 0 0 0 0 0 0 0 0 1 0 2 4 1 5 2 4 0 0 6 13 13
Legionella pneumophila – indeterminate serotype 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 3 0 0 1 5 5
Legionella pneumophila 1 0 0 1 0 1 0 0 1 0 0 17 29 7 11 6 5 0 0 32 46 46
Leprosy 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0
Mycobacterium infection (non-TB) 2 0 0 0 2 0 0 5 1 2 7 11 4 7 12 6 0 0 28 31 31
Mycobacterium tuberculosis 7 5 1 1 2 8 4 1 1 6 174 162 91 61 77 109 1 2 358 355 355
Mycobacterium ulcerans 3 36 0 2 0 0 0 0 2 2 3 3 2 4 6 13 1 1 17 61 61
Sexually Transmitted Infections
Chlamydia 825 702 403 329 539 477 444 413 347 343 3710 3232 1678 1538 2731 2557 543 421 11220 10012 10012
Gonococcal infection 32 35 11 13 11 12 12 11 5 11 384 518 117 150 301 346 135 211 1008 1307 1307
Syphilis – infectious 10 2 6 2 6 3 5 7 1 1 137 94 39 11 123 65 93 49 420 234 234
Syphilis – other 9 16 10 2 2 5 5 6 5 3 167 115 45 46 129 114 63 50 435 357 357
Vaccine preventable diseases
Haemophilus influenzae type b 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 0 0 1 2 2
Influenza 96 12 59 2 68 12 67 14 67 2 476 155 253 87 461 122 44 18 1591 424 424
Invasive pneumococcal disease 21 25 17 13 14 24 15 12 20 18 75 81 38 40 70 61 9 6 279 280 280
Measles 0 0 0 0 0 1 0 1 0 0 1 2 1 6 0 2 0 0 2 12 12
Mumps 1 1 0 2 0 0 0 0 1 0 5 3 8 7 2 3 0 0 17 16 16
Pertussis 33 40 35 21 37 53 57 53 185 501 263 156 195 111 239 133 7 9 1051 1077 1077
Poliomyelitis 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0
Rubella 0 0 0 0 0 0 0 0 0 0 4 0 2 4 1 2 0 0 7 6 6
Tetanus 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1
Vector borne diseases
Barmah Forest 0 0 1 2 3 7 1 3 18 8 1 5 1 3 1 1 0 2 26 31 31
Chikungunya 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 0 0 1 1 3 3
Dengue 3 0 0 0 0 0 0 0 1 0 9 1 1 0 4 4 0 0 18 5 5
Flavivirus 0 0 0 0 0 0 0 0 0 0 3 7 1 0 0 3 0 1 4 11 11
Malaria 7 1 4 3 6 5 1 5 4 3 49 49 17 12 21 27 5 12 114 117 117
Ross River 3 10 4 18 26 83 8 62 15 17 9 26 6 21 10 13 4 2 85 252 252
Zoonoses
Anthrax 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Brucellosis 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0
Leptospirosis 3 4 0 0 1 0 1 1 6 1 0 0 1 0 3 1 0 0 15 7 7
Psittacosis 0 0 3 3 3 3 5 0 9 14 16 23 15 9 7 10 0 0 58 62 62
Q fever 4 1 1 0 5 5 10 6 5 6 4 11 2 2 4 1 0 1 35 33 33
ABS Est. resident population 30/06/2004 350,801 213,316 302,043 259,947 245,931 1,455,283 972,904 1,172,463 4,972,779

Note: The data are preliminary figures only and may be subject to revision (daily surveillance reports are available online at http://www.health.vic.gov.au/ideas)
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Table 12: Notifications of notifiable infectious diseases, by Department of Human Services region, 1 January–31 December 2007

Notifiable disease
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Blood borne diseases
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