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D I R E C TO R ’ S
R E P O R T

It seemed during 2004 that the stage was set for the outbreak of
what had been anticipated for so long: the emergence of a new
pandemic influenza stra i n . While the year came and went without
this threat materi a l i s i n g , there is a new sense of urgency in
planning for an event that many now regard as inevitabl e.T h i s
year VIDRL senior staff have made significant contri butions to
d e veloping these plans at both national and state leve l . In addition,
a collabora t i ve project with the WHO Collaborating Centre fo r
R e ference and Research on Influenza, M e l b o u rne saw impor t a t i o n
of influenza A H5N1 viruses to V I D R L’s physical containment leve l
4 (PC4) labora t o ry for preparation of control material and
validation of influenza tests used in public health labora t o ri e s
around A u s t ra l i a .

VIDRL was also represented on a Commonwealth Depar tment of
Health and Ageing delegation to Singapore and China led by Ms
M a ry Murn a n e, Deputy Secretary for Health.This delegation was
to explore cooperation on infectious disease surveillance and
r e s p o n s i ve n e s s , e s p e c i a l ly relating to SARS and highly
pathogenetic influenza.

In recent ye a rs , VIDRL has been developing capability fo r
l a b o ra t o ry services needed in large scale community outbreaks of
i n fectious disease. This activity will continue in 2005 with a
s i g n i ficant upgrade of nucleic acid testing facilities. Our successful
l a b o ra t o ry suppor t of DHS V i c t o ria in two large scale events in
recent ye a rs provided valuable experi e n c e : 8500 Legionella
u ri n a ry antigens tests were perfo rmed over three weeks duri n g
the Melbourne A q u a rium outbreak in 2000, peaking at 1663 in
one day. Two ye a rs later, 13,000 Q-fe ver complement fi x a t i o n
t i t rations were perfo rmed with the same day turnaround in a
m o n t h , representing 14 ye a rs normal throughput for that test.T h e
three-month project to develop new nucleic acid tests and
serology for diagnosis of SARS in 2003 was also an extremely
useful learning experi e n c e, e ven though there were ultimately no
cases acquired in A u s t ra l i a .

While of great import a n c e, this wo rk was only a small par t of
what VIDRL achieved in 2004. V I D R L’s wo rk this year can be
s u m m a rised as fo l l ow s :

R e s p i ra tory Outbre a k s

Two size a ble outbreaks of influenza A (H3N2) occurred at a
m i l i t a ry base in V i c t o ria this ye a r, some three months apart . A s
had been the case last ye a r, an outbreak at this base was the fi rs t
s i g n i ficant cluster of influenza infection detected by VIDRL in
V i c t o ria for the respira t o ry season. Another two outbreaks of
i n f l u e n z a - l i ke illness that occurred at aged care facilities turn e d
out to be due to rhinov i rus infe c t i o n .

O u t b reak Inve st i g a t i o n s

M y c o b a c t e rium ulcera n s was responsible for a cluster of 17 cases
of so-called “ B a i rnsdale ulcer” acquired in the Po i n t
Lonsdale/Queenscliff area.This outbreak was the subject of
c o n s i d e ra ble publicity fuelled by media interest in one of the
c a s e s , a we l l - k n own sporting identity. A DHS-funded collabora t i ve
study of the epidemiology of M . u l c e ra n s in V i c t o ria is now in
p r o g r e s s .

L a b o ra t o ry suppor t was again provided to DHS investigations of
apparent transmission of blood borne viruses this ye a r. The results
of nucleic acid sequencing and phylogenetic analysis support e d
epidemiologic evidence suggesting transmission of hepatitis B viru s
b e t ween two hospital inpatients. Blood glucose monitori n g
equipment shared between patients on the ward in question was
considered the most like ly route of tra n s m i s s i o n . A n o t h e r
i nvestigation focussed on suspected transmission of HIV from a
sex wo rker to two contacts, a l l e g e d ly unaware of his positive
s t a t u s . Again nucleic acid sequencing and phylogenetic analy s i s
s h owed a degree of identity between the three infecting viru s e s ,
compared to a control group that was consistent with a
t ransmission link between the individuals.

In contra s t , an investigation of apparent transmission of hepatitis
C on a surgical list found no labora t o ry evidence consistent with
such tra n s m i s s i o n . I n s t e a d , evidence consistent with tra n s m i s s i o n
b e t ween the index case and a domestic co-habitant was obtained.

An outbreak of 26 cases of p s i t t a c o s i s at a poultry farm and
abattoir was investigated this year by DHS and V I D R L . A
s e r o s u rvey of wo rke rs identified another 29 asymptomatic
s e r o p o s i t i ve individuals. A case control study showed that new
wo rke rs were at signifi c a n t ly increased risk of pneumonia.

I m p o r tations of measles continued to cause small clusters of
i n fe c t i o n , p r e d o m i n a n t ly among family contacts of return e d
t rave l l e rs . This ye a r, four such clusters were investigated by
serology and molecular epidemiologic analy s i s .

S u r ve i l l a n ce

VIDRL noted a significant increase in the number of V i c t o ri a n
r e t u rned trave l l e rs infected with hepatitis E virus during the 
fi rst half of 2004. This increase was seven fold compared to the 
s i x - m o n t h ly mean number of infections diagnosed during the 
last fi ve ye a rs .

N o t i fications of syphilis, a disease until recently rare among
V i c t o ri a n s , c o n t i nue to climb as it has done since 2000. S i x t y -
s e ven cases were diagnosed at VIDRL in 2004, including a case of
congenital syphilis.This is a 40% increase compared to labora t o ry -
diagnosed cases in 2003.

The percentage of patients newly infected with HIV stra i n s
resistant to reve rse tra n s c riptase (RT) inhibitor antiviral dru g s
remained stable at 12.5%. There has been no significant increase
since surveillance started in 1996.
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Quality Ass u ra n ce

The global measles IgM serology proficiency testing progra m
p r ovided by V I D R L’s WHO measles reference labora t o ry
d i s t ri buted its fifth panel this ye a r. A total of 99 WHO national
measles labora t o ries now part i c i p a t e, representing all W H O
regions except the A m e ri c a s . Pe r fo rmance standards continue 
to be ve ry high.

Three HIV serology proficiency panels were distr i buted this ye a r
by V I D R L’s HIV state reference labora t o ry to 30 approved testing
l a b o ra t o ri e s . An HIV-2 positive specimen was included for the 
fi rst time this ye a r, and this was detected by all par t i c i p a n t s .

N ew Te c h n o lo g y

A number of new PCR tests for pathogen detection we r e
introduced this year including influenza C, mu m p s , P n e u m o c y s t i s
c a ri n i i and a coronav i rus multiplex of common cold coronav i ru s e s
OC43 and 229E together with the newly discovered NL63, w h i c h
causes paediatric respira t o ry disease. New improved PCR pri m e rs
for hepatitis E virus and hepatitis A virus upgraded existing PCR
tests for these viru s e s .

In addition, the sensitivity and dynamic range of hepatitis B viru s
DNA quantitation in blood was improved with the introduction of
the Bayer VERSANT HBV DNA 3.0 (6DNA) assay.

C o n s u l tation and Published Wo r k s

VIDRL senior staff continued to participate in a wide range of
e x p e r t advisory committees and wo rking groups at state, n a t i o n a l
and international leve l s . This is an important facet of V I D R L’s
r e ference and public health role.

VIDRL senior staff were represented on a range of advisory
c o m m i t t e e s . including the National Influenza Pandemic A c t i o n
Committee and chairmanship of its surveillance wo rking group,
and the Influenza Pandemic Planning Committee of DHS V i c t o ri a
and chairmanship of its influenza surveillance sub-committee.

This ye a r,VIDRL staff chaired the WHO Wo rkshop on Labora t o ry
S u rveillance of Measles in the We s t e rn Pa c i fic Region, M a n i l a , a n d
the WHO Meeting on the Standardization of the Nomenclature
for Describing the Genetic Chara c t e ristics of W i l d - Type Rubella
V i ru s e s , G e n e v a . VIDRL was also represented at the W H O
B i o s a fety A d v i s o ry Group Special Meeting on Polio Era d i c a t i o n
B i o s a fety Issues, G e n e v a .

A full listing of VIDRL staff appointments is provided in the
a p p e n d i c e s .

VIDRL staff also published 48 papers this year and delive r e d
presentations at national and international scientific meetings. A
full listing of both is also prov i d e d .

R e s e a rc h

Wo rk initially under t a ken in 2003 to investigate the range of cell
lines perm i s s i ve for SARS-CoV replication was confi rmed and
extended this ye a r. Twenty-one cell lines routinely used for vira l
culture were studied using indirect immunofluorescence and
q u a n t i t a t i ve poly m e rase chain reaction (PCR). F o u rteen cell lines
were found to suppor t SARS-CoV replication. These were mostly
kidney cell lines and, with one exception, were of human or
p rimate ori g i n . Most perm i s s i ve cell lines were not among those
c o m m o n ly used for diagnostic viral culture from respira t o ry
s p e c i m e n s .

A pilot project was started this year in collaboration with the
V i c t o rian Infectious Diseases Service (VIDS) and three other
V i c t o rian hospitals to collect and store specimens and patient data
on encephalitis cases of unknown aetiology. It is hoped that future
studies undert a ken after diagnostic technology advances or new
pathogens are discovered may improve understandings of the
causation of this serious condition.

As part of a National Institutes of Health (NIH) USA-funded
project to study HIV and hepatitis B virus (HBV) coinfe c t e d
p a t i e n t s , nucleic acid sequencing and analysis of the entire genome
of HBV strains commenced this ye a r. Virological factors associated
with antiviral resistance and their frequency are being studied,
with comparison to equivalent marke rs from a group of HBV
m o n o - i n fected patients.

Last ye a r, VIDRL reported the fi rst chara c t e rization of resistance
to adefovir dipivoxil (ADV) in HBV. Studies conducted this ye a r
h ave chara c t e rised three clusters of mutations associated with
A DV resistance, and further have chara c t e rised resistance to the
a n t i v i ral drug entecavir (ETV) consisting of unique mutations in
association with lamivudine resistance mu t a t i o n s .

The antiviral genotype and phenotype of 41 herpes simplex
s t rains collected over the last 20 ye a rs from patients clinically
resistant to acyclovir were chara c t e rised this ye a r. N ovel stop
codons or amino acid substitutions in the thymidine kinase (tk)
were identified in 7% and 15% of isolates respective ly. This wo rk
c o n t ri butes to the growing understanding of mutations known to
c o n t ri bute to acyclovir resistance.

A NHMRC-funded collabora t i ve study with the Burnet Institute of
social netwo rks and the molecular epidemiology of hepatitis C
(HCV) strains infecting injecting drug users continued this ye a r.
S e ve ral infection clusters were identified by phylogenetic analy s i s
but there was interestingly a low correlation between social
n e t wo rk data and molecular epidemiology of the infecting viru s e s .
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Tra i n i n g

VIDRL continues to host trainees of the V i c t o rian Public Health
Training Progra m , The Royal A u s t ralasian College of Phy s i c i a n s ,
and the Royal College of Pa t h o l o g i s t s .

Michaela Riddell graduated as Doctor of Philosophy from
M e l b o u rne Unive rsity this ye a r. Her thesis “Simple and pra c t i c a l
approaches to the surveillance and diagnosis of measles in the era
of measles control” produced fi ve fi rst author peer reviewe d
p u bl i c a t i o n s . Michaela had co-authorship on a further nine peer
r e v i e wed publications relating to measles but not directly ari s i n g
from the thesis produced during these studies. Michaela is
c u rr e n t ly under taking post-doctorial studies at John Hopkins
U n i ve rsity and will return to VIDRL in 2006.

O p e ra t i o n s

The sequence analysis module for HIV in the Medipath labora t o ry
database was refined further this ye a r.This records and repor t s
a n t i v i ral resistance mutations detected by the V i c t o rian HIV
R e ference Labora t o ry. F u r ther refinement to the HBV sequence
a n a lysis software developed by the Molecular Research and
D e velopment Division in 2001 was under t a ken to accommodate
full genome sequence analysis of HBV.This increased analy t i c
p ower and data handling capacity is required for the HBV and 
HIV coinfection study described above.

Summing Up

This was a year of consolidation against a backdrop of prepara t i o n
for the threat of an influenza pandemic that has yet to materi a l i s e.
We have made good progress in this area, but considera ble wo rk
remains to be done. L a b o ra t o ry incidents with coronav i rus SARS
– C o V, and the possible threat of Bioterr o rism have also
c o n t ri buted to an increasing focus on biosafety and biosecuri t y.
It will be important to ensure that new measures developed to
manage risks in these areas contri bute meaningfully to commu n i t y
s a fety without compromising necessary labora t o ry activity.

Once again I would like to thank the staff of V I D R L , our part n e rs
at the Department of Human Serv i c e s , M e l b o u rne Health, t h e
C o m m o n wealth Department of Health and Ageing and the Wo rl d
Health Org a n i s a t i o n , out collabora t o rs , clients and fr iends for their
c o n t i nuing support .

M i ke Catto n
D i re c to r
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P R O G R A M
O V E R V I E W

This repor t summarises the activities of the V i c t o rian Infe c t i o u s
Diseases Reference Labora t o ry (VIDRL) during the calendar ye a r
2 0 0 4 . The report is organised into sections grouping V I D R L’s
s c i e n t i fic wo rk at the state, national and international leve l s ,
as well as reports of research activities and new developments 
in labora t o ry opera t i o n s . V I D R L’s programs may be summarised 
as fo l l ow s :

V i c torian Pro g ra m s

PUBLIC HEALTH PROGRAMS
VIDRL is V i c t o ri a ’s virology and my c o b a c t e rial public health
r e ference labora t o ry. VIDRL also provides exper tise in
b a c t e ri o l o g y, p a ra s i t o l o g y, epidemiology and molecular 
detection technologies. S e rvices provided by VIDRL include:

• l a b o ra t o ry capacity for infectious diseases outbreak
i nvestigations by the Department of Human Serv i c e s ,
V i c t o ria (DHS)

• i n fectious disease surve i l l a n c e
• diagnostic pathology for the Melbourne Sexual Health 

Centre (MSHC) and other sexual health clinics
• r e ference labora t o ry testing
• quality assurance testing and analy s i s
• applied public health research
• test deve l o p m e n t
• managed reference collections
• e x p e r t advice in major program areas
• advanced teaching and training in microbiology

D I AGNOSTIC PROGRAMS 
An impor tant facet of V I D R L’s wo rk is the provision of diagnostic
microbiology services to V i c t o rian hospitals and private pathology
l a b o ra t o ri e s , p ri m a ri ly in the areas of viral detection and
c h a ra c t e ri s a t i o n , and viral serology. Diagnostic pathology serv i c e s
are also provided to private medical clinics with special expert i s e
in HIV/AIDS, sexual health and travel medicine.

C o m m o n wealth Pro g ra m s

VIDRL holds three A u s t ralian national reference labora t o ry
d e s i g n a t i o n s :

• National Po l i ov i rus Reference Labora t o r y 
• National Measles Reference Labora t o ry 
• National High Security Quarantine Labora t o r y (NHSQL)

The main role of the National Po l i ov i rus Reference Labora t o ry 
is to detect and chara c t e rise viruses from cases of acute flaccid
p a ra lysis (AFP). The national coordination of AFP surveillance 
is conducted by staff of the National Po l i ov i rus Refe r e n c e
L a b o ra t o ry and the Epidemiology Unit at V I D R L . Funding fo r
these roles is from the DHS and the Commonwealth 
D e p a r tment of Health and Ageing (DoHA).

The National Measles Reference Labora t o ry was fi rst designated
in 1999. It is the focus for A u s t ralia's contri bution to the emerg i n g
global effo r t to control measles infe c t i o n . A national refe r e n c e
s e rvice for genotyping of measles viruses is provided fo r
molecular epidemiological purp o s e s .

The NHSQL is a physical containment level 4 (PC4) facility
funded through a service agreement with the DoHA. As such 
it provides A u s t ralia with labora t o ry testing facilities for the diagnosis
of the quara n t i n a ble viral haemorrhagic fe ve rs Lassa, E b o l a ,
M a r bu rg and Crimean Congo haemorrhagic fe ve r, as well as
i n fections exotic to A u s t ra l i a , including SARS and avian influenza.
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I n ternational Pro g ra m s

VIDRL holds the fo l l owing Wo rld Health Organization 
(WHO) designations:

WHO COLLABORATING CENTRE 
FOR VIRUS REFERENCE AND RESEARCH
The WHO Collaborating Centre in V i rus Reference and Research
is a designated centre of excellence in virology and encompasses
much of the virological activities of V I D R L .

The Centre is responsible fo r :

• the detection and chara c t e risation of viruses in 
clinical materi a l ;

• maintaining reference collections;
• t raining and consultancy in virology;
• the provision of infectious disease surveillance info rm a t i o n ;
• research and development in areas such as antiviral 

t h e ra py, mechanisms of antiviral drug resistance and 
new technology for detection of viru s e s .

WHO COLLABORATING CENTRE 
FOR BIOSAFETY IN MICROBIOLO GY
The WHO Collaborating Centre for Biosafety in Microbiology
u n d e r t a kes training in biosafe t y, p r ovides biosafety related advice
and support to institutions and par ticipates in the wo rk of the
WHO Biosafety A d v i s o ry Group.

WHO REGIONAL MEASLES 
REFERENCE LABORATO R Y
In 1999 VIDRL was designated the A u s t ralian reference labora t o ry
for measles, and in the fo l l owing ye a r, was designated as the fi rs t
WHO measles regional reference labora t o ry for the We s t e rn
Pa c i fic Region.

The objectives of the measles program at VIDRL are:

• to provide a timely diagnostic service for measles 
s u rveillance and outbreak investigation in V i c t o ri a ;

• to provide a reference service for measles diagnosis 
for labora t o ries around A u s t ra l i a ;

• to provide labora t o ry support for the improve d
u n d e rstanding of the epidemiology of measles in 
V i c t o ria and A u s t ra l i a ;

• to provide a reference service for measles diagnosis and
s u rveillance for labora t o ries within the WHO We s t e rn 
Pa c i fic Region;

• to develop and evaluate altern a t i ve labora t o ry methods 
for measles diagnosis and surveillance that may be 
a p p r o p riate for resource poor countri e s .

WHO REGIONAL POLIOVIRUS 
REFERENCE LABORATO R Y
The Po l i ov i rus Reference Labora t o ry was established in 1994 
and has played a major role in A u s t ralia's commitment to the
WHO program for the global eradication of poliomye l i t i s .

The labora t o r y is accredited by the WHO and has the 
fo l l owing responsibilities as a member of the global poliov i ru s
l a b o ra t o ry netwo rk :

• national labora t o ry for A u s t ra l i a ;
• national labora t o ry for the Pa c i fic Island countri e s ;
• national labora t o ry for Brunei Daru s s a l a m ;
• one of two regional reference labora t o ries for the 

We s t e rn Pa c i fic Region.

WHO NATIONAL INFLUENZA CENTRE
The influenza surveillance program at VIDRL aims to assist in 
the early detection of influenza, d e fine the distri bution of influenza
in the community and provide timely info rmation regarding
circulating stra i n s . As a National Influenza Centre V I D R L :

• s e rves as the key point of contact with the Wo rld 
Health Org a n i z a t i o n

• collects appropriate patient specimens for influenza 
v i rus isolation

• u n d e r t a kes initial identification of virus type and subtype
• forwards representative and potential variant virus isolates 

to the WHO Collaborating Centre for Reference and
Research on Influenza in Melbourn e

• a l e rts the WHO Global Influenza Programme regarding 
a ny untypable influenza isolate

• a l e rts national authorities and the WHO immediately 
on the emergence of unusual outbreaks of influenza or
i n f l u e n z a - l i ke illness

R e s e a rch and Deve lopment Activities

VIDRL undert a kes a dive rse range of research projects. T h e s e
include studies of antiviral drug resistance and the tra n s m i s s i b i l i t y
of viruses and viral vari a n t s . I nvestigations of the epidemiology 
of infectious agents of public health signifi c a n c e, and the
d e velopment of potential new labora t o ry technologies are 
also important areas of study. Research is undert a ken in all
p r o g ram areas.

The main areas of research activity in 2004 we r e :

• f u r ther development of an internet-based program for the
a n a lysis of hepatitis B virus sequence

• i nvestigation of patients co-infected with HIV/HBV (an
i n t e rnational collabora t i ve study funded by the US National
Institute of Health)

• hepatitis B virus vaccine escape mu t a n t s
• hepatitis B viral antiviral resistance
• social netwo rk analysis of hepatitis C virus in a cohort of

injecting drug users (in collaboration with the Burnet Institute
and funded by NHMRC)

• a pilot project to establish the clinical and labora t o ry
i nvestigation of undiagnosed encephalitis

• d e velopment of a real time PCR assay for the diagnosis 
of my c o b a c t e ria in birds (in collaboration with the 
M e l b o u rne Zoo)

• an observation from serological testing of an increase 
in hepatitis E virus infection among V i c t o rian trave l l e rs

• replication of SARS-CoV in cell-lines used in diagnostic
virology labora t o ri e s

• molecular analysis of clinical isolates of acyclovir resistant
h e rpes simplex viru s .

In addition applied public health research included:
• i nvestigation of possible hepatitis C virus transmission in a

s u rgical setting
• d e m o n s t ration that norov i rus RNA can be excreted befo r e

and after acute symptoms (a project funded by a DHS publ i c
health research gra n t )

• estimation of influenza vaccine effe c t i veness from an outbreak
where antiviral medication was used as a control measure

• d e m o n s t ration of the usefulness of a medical locum service 
as a sentinel site for the surveillance of influenza-like illness

• a pilot study of influenza in patients from a paediatric hospital
E m e rgency Depar t m e n t

• a review of the changing epidemiology of genital 
h e rp e s v i rus infe c t i o n
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2004 Activities

O u t b reak Inve st i g a t i o n s

R E S P I R ATORY VIRUS OUTBREAKS
S e ve ral outbreaks involving respira t o ry virus infections we r e
i nvestigated by VIDRL and DHS during the ye a r. I d e n t i fication of
the causative agent in each of these outbreaks invo l ved use of 
the multiplex respira t o r y virus poly m e rase chain reaction (PCR).
Two invo l ved outbreaks of rhinov i rus infection presenting as
i n f l u e n z a - l i ke illness in aged care facilities. R h i n ov i ruses appear
c a p a ble of causing more severe respira t o ry infection than is
g e n e ra l ly appreciated, e s p e c i a l ly among the elderly.Two discrete
epidemics of influenza A (subtype H3N2) occurred three months
a p a r t in personnel at the same naval base. This is the second ye a r
that an influenza outbreak amongst these military personnel has
been the fi rst cluster of influenza infection detected in V i c t o ria 
for the season.

SYPHILIS CA S E S
The number of syphilis cases detected by serology continued to
i n c r e a s e. F o rty-eight cases were detected in 2003 and 67 in 2004;
of these, four were female and 63 male including one baby boy
with congenital syphilis. Figure 1 shows the increase in the nu m b e r
of syphilis cases detected by serology from 2000 to 2004.

CHLAMYDIA PSITTAC I
An outbreak of C. p s i t t a c i was identified at a V i c t o rian poultry
f a rm and abattoir. The fi rst case was identified in October 2003.
Po s i t i ve serology was reported on one case in Janu a ry 2004, t h r e e
in Febru a ry, s e ven in March and others scattered throughout the
year as the investigation continu e d . DHS investigated the
o u t b r e a k . O ve rall 26 cases were identifi e d . A serosurvey and case
control study were also perfo rmed in order to identify any high-
risk exposures.

There were 97 wo rke rs tested by serology, of whom 53 (55%)
were seropositive and, of these positive s , 29 (55%) showed 
no symptoms.

S e r o p o s i t i ve wo rke rs were older compared to the seronegative
group (median age 43 compared to 32.5). S i x t y - fi ve percent of
the positives wo rked in the abattoir and 43% were from the farm .

The case control study showed that wo rke rs who wo rked in the
abattoir for seven months or less were signifi c a n t ly more like ly to
h ave pneumonia.

N O R OVIRUS GASTROENTERITIS OUTBREAKS 
D u ring 2004, specimens were received from 207 gastroenteri t i s
outbreaks for testing for viru s e s . N o r ov i rus was detected in
specimens from 149 (72%). There was a major epidemic of
n o r ov i rus gastroenteritis for the months August to Nove m b e r.
Details can be found in the ‘ V i ral Gastroenteri t i s ’ s e c t i o n .

I N V E S T I GATION OF POSSIBLE HEPATITIS C VIRUS
T R A N S M I SSION IN A SURGICAL SETTING
A patient who developed acute hepatitis a few weeks after
g a s t r o s c o py and colonoscopy was diagnosed with hepatitis C
( H C V ) . Blood samples from other patients on the surgical list and
a co-habitant of the patient (known to be anti-hepatitis C
p o s i t i ve) were tested for the presence of HCV. One patient who
also had surg e ry on that day and the co-habitant had detectabl e
HCV and further molecular studies were conducted to determ i n e
the relatedness of the viru s e s . P hylogenetic analysis established a
strong epidemiological link between the virus from the patient
with acute hepatitis C and his co-habitant. No evidence of
t ransmission from the other patient was evident.

V i c torian HIV Refe re n ce Labora to r y

HIV SEROLO GY REFERENCE LABORATO R Y
HIV confi rm a t o ry testing by We s t e rn blot was perfo rmed on 
994 specimens. There were 216 newly diagnosed cases of HIV
i n fection in 2004, compared to 226 in 2003 and 234 in 2002.
The number of newly diagnosed cases in females increased to 
26 in 2004 compared to 19 in 2003. F o u rteen of the newly
diagnosed females acquired HIV infection in high prevalence
regions of A f rica or Southeast A s i a .

The serology reference labora t o ry changed to the A bb o t t / M u r e x
a s s ay for HIV antibody screening in early 2004, replacing the
A bbott HIV gO bead assay. The Tri t u rus automated analyser was
installed to run the new assay. The Biorad Genscreen combined
antigen/antibody assay was introduced as a supplementary assay
to aid in the diagnosis of ve ry recent infe c t i o n .

Three quality assurance panels each containing 20 specimens we r e
d i s t ri buted to the 30 approved HIV testing labora t o ries in V i c t o ri a .
On the December panel, one labora t o ry obtained equivo c a l
results for the negative samples. No other discordant results we r e
r e p o rted for the ye a r. An HIV-2 positive specimen was included in
the December panel, which all labora t o ries repor ted as positive.
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F i g u re 1: Number of syphilis 
IgM positive cases 2000-2004



HIV CHARACT E R I S ATION LABORATO R Y
In 2004, the number of HIV RNA quantitative tests (viral loads)
p e r fo rmed rose by 4% compared with 2003.There has been an
increase of 35% in the number of viral loads perfo rmed in the 
last fi ve ye a rs (see Ta ble 1). The number of HIV genotyping tests
p e r fo rmed (used to determine antiretrov i ral drug susceptibility)
has remained constant at an ave rage of 310 per year since 2001.

Both A u s t ralian-based and international quality control panels
were perfo rmed for viral load and genotyping. The labora t o ry 
also par ticipated in the Immu n ovirology Research Netwo rk 
quality assurance program established to assess ly m p h o c y t e
p r e s e rvation effi c i e n c y.

L a b o ra t o ry staff were invo l ved in seve ral trials co-ordinated by
the National Centre in HIV Epidemiology and Clinical Research.
These include PHAEDRA (monitoring disease progression in
r e c e n t ly infected patients); S M A RT (a comparison of stru c t u r e d
a n t i r e t r ov i ral drug treatment interruptions ve rsus no treatment
i n t e rru p t i o n ) ; ESPRIT (the effects of subcutaneous interleukin-2 
on disease progression); and INITIO (an international study compari n g
RT inhibitors ve rsus RT inhibitors plus protease inhibitors for fi rs t -
line treatment of HIV infe c t i o n ) . The labora t o r y perfo rmed the
v i ral load testing for the A u s t ralian arm of this study.

As well as assisting treatment decisions in patients with extensive
exposure to antiretrov i ral dru g s , genotyping is able to identify the
t ransmission of drug resistant virus in cases of recently acquired
i n fe c t i o n . As par t of the labora t o ry ’s reference role, in 2004 a
total of 56 genotyping tests were perfo rmed to determ i n e
whether such transmission had occurr e d . No evidence of
t ransmitted virus resistant to protease inhibitors was fo u n d .
H owe ve r, the viruses of seven patients (12.5%) had evidence of
genotypic resistance to one or more RT inhibitors , a percentage
which is consistent with observations made between 1996 and
2 0 0 3 .Ta ble 2 shows the mutations detected and an interp r e t a t i o n
of which drugs would be affected by them. I n t e r e s t i n g ly, s i x
patients had zidovudine-associated intermediate mutations at
codon 215 of the RT. In the absence of drug pressure in these
n e w ly infected patients, v i ruses with resistance mutations at codon
215 mutate to these intermediate fo rm s , which have greater
r e p l i c a t i ve capacity than the resistant viru s e s . These interm e d i a t e s ,
which are susceptible to zidov u d i n e, are like ly to be ra p i d ly
replaced by resistant viruses if zidovudine thera py is initiated,
t h e r e by compromising that thera py.

The availability of sequence data on the RT and protease 
genes obtained through genotyping enables the HIV subtype 
to be determ i n e d . Of the 56 patients whose HIV strains we r e
genotyped (above ) , 54 were infected with subtype B stra i n s ,
one was infected with a subtype C virus and one with a 
CRF01-AE stra i n .

A prospective study investigating virological and immu n o l o g i c a l
outcomes in patients who are infected with antiretrov i ral dru g
resistant viruses has been commenced. P r e l i m i n a ry results have
s h own that the viruses of seven of 10 untreated individuals whose
i n fecting virus was drug resistant maintained all their resistance
mutations throughout the study peri o d . Patients who were not
treated with antiretrov i ral drugs during fo l l ow-up had viral loads
and CD4 counts that suggested more rapid disease progression
than a control group infected with wildtype viru s . Because of the
need for long-term fo l l ow-up of these patients, this study will
c o n t i nue beyond 2004.

M yco b a c terium Refe re n ce Labora to r y

The Mycobacterium Reference Labora t o ry (MRL) at V I D R L
p r ovides a statewide facility for refe rral of all my c o b a c t e ri a l
i s o l a t e s , including those from ve t e ri n a ry and environmental ori g i n s .
Isolates are identified using a combination of biochemical and
molecular techniques, including PCR based assays and DNA
sequence analy s i s . Antibiotic susceptibility testing is perfo rm e d
when indicated for isolates identified as M y c o b a c t e ri u m
t u b e r c u l o s i s. A total of 7,865 specimens were received in 2004.
These included pri m a r y specimens for culture and various PCR
i nvestigations and culture isolates refe rred for identifi c a t i o n .

I S O L ATION OF MYC O B ACTERIUM 
T U B E R C U LOSIS COMPLEX
M . t u b e r c u l o s i s was isolated for the fi rst time from 261 patients and
there was also one isolation of M . b ov i s. This is a slight increase
from previous ye a rs . There were 143 males and 118 fe m a l e s
ranging from three to 92 ye a rs of age. Two male patients we r e
k n own to be HIV positive, one had abdominal TB and the other
had the organism isolated from sputum, u rine and bl o o d . F i ve
children under 15 ye a rs of age were diagnosed with tuberculosis.
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Ta b le 1: Number of HIV viral load and genotyping
te sts performed from 2000-2004

Te st Ye a r

2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4

Standard viral load 3 6 9 0 3 8 9 6 3 8 4 5 3 6 1 0 3 3 0 3

U l t ra sensitive viral load 9 9 9 1 5 7 0 2 2 7 9 3 1 9 4 3 7 1 4

Total VL tests 4 6 8 9 5 4 6 6 6 1 2 4 6 8 0 4 7 0 1 7

G e n o t y p e 7 3 5 2 7 7 3 3 3 3 3 4 2 9 6

Ta b le 2: M u tations dete c ted and like ly effects on antire t rov i ral drug susceptibility in
patients whose primary HIV infection was ass o c i a ted with drug re s i stant virus

Pa t i e n t R e s i sta n ce A n t i re t rov i ral drugs to which A n t i re t rov i ral drugs to which
m u tations dete c te d : re s i sta n ce is co n fe r re d : t h e re is poss i b le re s i sta n ce :

1 M 4 1 L , K 1 0 3 N z i d ov u d i n e, n e v i ra p i n e, a b a c av i r, s t av u d i n e, t e n o fov i r
d e l av i r d i n e, e f av i r e n z

2 M 1 8 4 V l a m i v u d i n e d i d a n o s i n e, z a l c i t a b i n e, a b a c av i r

3 M 4 1 L z i d ov u d i n e a b a c av i r, s t av u d i n e, t e n o fov i r

4 Y 1 8 1 C, G 1 9 0 A d e l av i r d i n e, n e v i ra p i n e e f av i r e n z

5 V 1 0 6 V / A n e v i ra p i n e

6 M 4 1 L , K 1 0 3 N , M 1 8 4 M / I z i d ov u d i n e, n e v i ra p i n e, a b a c av i r, s t av u d i n e,
d e l av i r d i n e, e f av i r e n z t e n o fov i r, l a m i v u d i n e

7 T 6 9 N , K 7 0 R , K 2 1 9 Q d i d a n o s i n e, z a l c i t a b i n e,
z i d ov u d i n e a b a c av i r, s t av u d i n e



The relationship of tuberculosis to age and gender is shown in
Figure 2. For males, there was a distinctive rise of cases in the 20
– 29 age group. Female cases peaked in the 30 –39 age group.
O ve ra l l , the male: female ratio was 1.6:1 for sputum isolates, bu t
the ratio was reve rsed for lymph node isolates, 1 : 1 . 5 .

The predominant specimen types were pulmonary (sputum,
b r o n c h o s c o py and two gastr ic aspirates) 47%, lymph node 27%,
p l e u ral and abdominal 4.9% each.T h i r teen patients had isolations
from multiple sites. ‘Other sites’ included pleural specimens, u ri n e,
lymph node, blood and ascites.

Specimen site N o. of isolates

P u l m o n a ry 1 2 3
P u l m o n a ry + other sites 1 2
Lymph node 7 0
P l e u ra l 1 0
A b d o m i n a l 1 0
S k i n 8
B o n e / j o i n t 5
G e n i t o - u ri n a ry 3
C S F 2

M . b ov i s BCG was isolated from seven patients. Four were from
vaccination sites in infants and three were from urine fo l l ow i n g
i n t ravesical BCG.

DRUG SUSCEPTIBILITY TESTING
A total of 21 M . t u b e r c u l o s i s isolates were resistant to one or more
of the fi rst line anti-tuberculosis dru g s . Resistance to at least both
isoniazid and rifampicin (defined as multi drug resistance) was
detected in seven isolates (2.7%), which is a significant increase
from previous ye a rs (Ta ble 3).The single isolate of M . b ov i s w a s
not included in these results.

I S O L ATION OF MYCOBACTERIUM AVIUM
COMPLEX AND OTHER MYC O B ACT E R I A
The most commonly isolated my c o b a c t e rium species other than
M tuberculosis is the M avium complex (MAC ) . The organism was
isolated for the fi rst time from 179 individuals. C o n fi rm e d
c o n c u rrent infection with HIV occurred in eight patients. M AC is
c o m m o n ly isolated from lymph nodes in young children and there
were seven such isolations from children under fi ve ye a rs of age;
six males and one fe m a l e.

As well as being isolated from human specimens, M AC was also
r e c overed from six specimens of ve t e ri n a ry ori g i n , a quokka, a
plumed whistling duck, a little pied corm o rant and three pigs.
Other ve t e ri n a ry specimens included those from a cat, a n
elephant fi s h , a dwarf bearded dragon and a separate quokka from
that above, yielding a variety of my c o b a c t e rial species.

MRL Molecular Labora to r y

The role of the MRL Molecular labora t o ry is to develop and apply
ra p i d , molecular techniques to the identification of my c o b a c t e ri a l
i s o l a t e s , detection and identification of my c o b a c t e ria in clinical
specimens and the typing of M . t u b e r c u l o s i s isolates fo r
epidemiological purp o s e s .The provision of expertise and
resources to a range of collabora t i ve research projects is also
c e n t ral to the role of the labora t o ry.

MOLECULAR IDENTIFICATION 
OF PATIENT ISOLAT E S
I d e n t i fication of my c o b a c t e ria increasingly relies on molecular
t e c h n i q u e s , as the range of unusual isolates refe rred to the
r e ference labora t o ry is increasing, along with the av a i l a bl e
sequence info rmation on the databases. Both the 16s rRNA gene
and the 16s-23s intergenic spacer region (ITS) are useful targ e t s
for the identification of my c o b a c t e ri a , and in 2004, 179 isolates
were refe rred to the molecular lab.The majority of these isolates
were able to be speciated on the basis of sequence matches 
with chara c t e rised stra i n s , h owe ver a significant number appeared
to be novel species. Among the species commonly identified by
sequence analysis included M . c h e l o n a e, M . a b s c e s s u s, M . l e n t i f l a v u m
and M . s h i m o i d e i . 16s rDNA sequencing was also helpful for the
i d e n t i fication of an increasing number of Nocardia (including nine
d i f ferent species), S t r e p t o my c e s , G o r d o n a , A c t i n o m a d u ra and
T s u k a murella isolates.
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F i g u re 2: Ta b le 3: Drug re s i stant M. tuberc u losis by site of isolation 2004

S i te of I N H I N H ( I ) INH, STR INH, RIF* INH,RIF, I N H , E M B , INH,RIF, EMB,
i s o l a t i o n S T R , P Y Z * S T R , R I F * STR, PYZ* 

P u l m o n a ry 4 2 2 3 2 1

Lymph Node 1 1 3

P l e u ra l 1

Pe ri t o n e a l 1

K e y :
I N H I s o n i a z i d
INH (I) Isoniazid intermediate resistance (reported as per NCCLS guidelines)
S T R S t r e p t o my c i n
R I F R i f a m p i c i n
E M B E t h a m bu t o l
P Y Z P y ra z i n a m i d e

*Multi drug resistant strains (resistant to INH and RIF +/- other dru g s )



RAPID DIAGNOSIS OF M. TUBERCULOSIS
COMPLEX IN CLINICAL SPECIMENS 
The real-time PCR (TaqMan MGB) assay, d e veloped at V I D R L , fo r
the rapid detection of M . t u b e r c u l o s i s complex in clinical
s p e c i m e n s , c o n t i nued to be in demand in 2004. A total of 905
specimens were submitted for T B P C R , compared with 792 duri n g
the previous ye a r. E i g h t y - t wo positive test results were obtained,
(including four from fo rm a l i n - fi xe d , p a ra f fin-embedded specimens),
c o rresponding to 76 patients.

PCR DETECTION OF M. ULCERANS
IN CLINICAL SPECIMENS 
The TaqMan real-time PCR assay, introduced in 2003, c o n t i nued 
to perfo rm well in 2004. Compared to the previous ye a r, t h e
demand for M . u l c e ra n s diagnosis and the number of new cases
was s i g n i fi c a n t ly increased, with 361 tests perfo rm e d , identifying 
27 new cases which were later confi rmed by culture.Two of the
new cases were patients living in the Nort h e rn Te rri t o ry. S e ve n t e e n
of the V i c t o rian cases either lived or had stayed in the Po i n t
Lonsdale/Queenscliff area, which represented a significant outbreak.
An additional fi ve cases had links to M . u l c e ra n s endemic regions
including Phillip Island, East Gippsland and the Mornington Pe n i n s u l a .

PCR DETECTION AND IDENTIFICATION OF AT Y P I CA L
M YC O B ACTERIA IN CLINICAL SPECIMENS
This test is a nested PCR capable of detecting any my c o b a c t e ri a l
s p e c i e s , present in sufficient nu m b e rs in a range of clinical
s p e c i m e n s , including para f fin-embedded fo rmalin fi xed tissue
s e c t i o n s . Subsequent identification of the species is then possibl e
by restriction enzyme digestion and/or sequence analysis of the
PCR product (ITS region). In 2004, 119 specimens (both human
and ve t e ri n a ry) were refe rr e d . M y c o b a c t e rial DNA was detected
in 20 of these. The species identified were M . a v i u m ( 5 ) , M .
i n t ra c e l l u l a r e ( 3 ) , M . c h e l o n a e ( 4 ) , M . k a n s a s i i ( 3 ) , M . m a ri n u m ( 2 ) , M .
h a e m o p h i l u m , M . l e p ra e and a member of the M . a v i u m c o m p l e x
was identified from a tree kangaroo.

G E N OTYPING OF M. TUBERCULOSIS I S O L AT E S
The MRL Molecular labora t o ry routinely perfo rms molecular
typing on all new M . t u b e r c u l o s i s isolates for epidemiological
p u rp o s e s . PCR-based typing based on estimation of the nu m b e rs
of tandem DNA repeats at various loci (vari a ble number of
tandem repeats and my c o b a c t e rial inters p e rsed repeating units
[MIRU] typing) are used as fi rst-line typing methods. W h e r e
f u r ther discrimination is required, selected strains are then
fi n g e rp rinted using the restr iction fragment length poly m o rp h i s m s
m e t h o d .The MIRU profiles obtained for all the 2004 V i c t o ri a n
isolates were submitted for inclusion in a national M . t u b e r c u l o s i s
genotype database.

RESEARCH PROJ E CTS WITHIN THE MRL
In 2004, the MRL Molecular group hosted a part-time MSc
student based at the Melbourne Zoo who has now completed
her project developing a molecular assay for the detection of 
M . g e n a v e n s e i n fection in birds. The TaqMan assay developed from
this project is now offered by the MRL for both human and
ve t e ri n a ry specimens and is highly sensitive and specifi c. I n
a d d i t i o n , the labora t o ry is part of a collabora t i ve group, along 
with the Austin Research Foundation and Depar tment of Pri m a r y
I n d u s t ry, which has gained funding from the DHS to identify
p o s s i ble modes of transmission of M . u l c e ra n s i n fe c t i o n , p a r t i c u l a rly
associated with the Point Lonsdale outbreak.

Melbourne Sexual Health Centre

T h i r ty-three newly diagnosed cases of HIV infection we r e
detected in 6061 samples tested. Of the 1,088 specimens tested,
there were 81 cases of HCV infection diagnosed. Of the 4537
specimens tested for hepatitis B, 24 were positive for surface
a n t i g e n , although there were no cases of acute infection diagnosed.

V i ral Gast ro e n te r i t i s

N o r ov i ruses are a major cause of both sporadic and epidemic
g a s t r o e n t e ritis in humans but the mechanisms by which norov i ru s
circulates within the community are poorly unders t o o d . Two
studies were completed in this area in 2004.

FA I LURE TO DETECT NOROVIRUS IN A LARGE
GROUP OF ASY M P TO M ATIC INDIVIDUALS
The hypothesis that asymptomatic people act as a reservoir fo r
n o r ov i rus was examined. Faecal specimens from 399
asymptomatic individuals, a s c e rtained as par t of a larger cohort
study of gastrointestinal disease fo l l owing exposure to filtered or
u n filtered water, were tested for norov i rus by reve rs e
t ra n s c riptase poly m e rase chain reaction (RT- P C R ) , and no
n o r ov i rus was detected.The findings suggest that, if norov i rus is
c a rried by asymptomatic people, the carriage rate is ve ry low ; t h e
upper limit of the 95% confidence interval for carriage was only
0 . 8 % . It appears unlike ly that asymptomatic people are an
i m p o rtant reservoir for norov i ru s .

LONG-TERM FEATURES OF NOROV I R U S
GASTROENTERITIS IN THE ELDERLY
The relationship between clinical symptoms and norov i ru s
excretion and the possible role of asymptomatic carriage of
n o r ov i rus in the elderly are poorly unders t o o d . This study
examined symptoms and norov i rus excretion in elderly individuals
associated with a norov i rus outbreak in an aged care facility. Te n
individuals aged 79-94 ye a rs were recruited for the study. One or
more sequential faecal samples were collected from all
p a r ticipants over the same period and tested by RT- P C R .
N o r ov i rus was detected in faecal samples from all 10 study
p a r ticipants and was commonly detected in fo rmed stools. In the
nine symptomatic part i c i p a n t s , acute symptoms such as diarr h o e a
and vomiting had larg e ly resolved by the third or fo u r th day of
i l l n e s s , but non-specific symptoms such as headache, t h i rst and
ve rtigo could persist for as long as 19 day s . Both acute and non-
s p e c i fic symptoms appeared to resolve and recur in some
p a r t i c i p a n t s .The median excretion time for norov i rus was 8.6 day s
( range 2-15 days) in symptomatic participants (n = 5).There was
no general relationship between the duration of norov i ru s
excretion and the duration of either acute or non-specifi c
s y m p t o m s . A faecal sample collected from an asymptomatic
contact the day before gastroenteritis symptoms began was
p o s i t i ve for norov i ru s , d e m o n s t rating prodromal excretion of
n o r ov i ru s . The relationship between norov i rus shedding and
d u ration of clinical symptoms (acute and non-specific) for each
symptomatic participant is given in Figure 3.
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N O R OVIRUS GASTROENTERITIS OUTBREAKS 
D u ring 2004, specimens were received from 207 gastroenteri t i s
outbreaks for testing for viru s e s . N o r ov i rus was detected in
specimens from 149 (72%). The seasonal periodicity of all outbreaks
r e c e i ved for testing, and those positive for norov i ru s , are given in
Ta ble 4. It can be seen that there was a major epidemic of
n o r ov i rus gastroenteritis for the months August to Nove m b e r.

The settings of all outbreaks tested, including those where
n o r ov i rus was detected, are given in Ta ble 5.

Most outbreaks occurred in aged care facilities, hospitals and in
g a t h e ri n g s ; in all cases norov i rus was a major cause of illness.

Va ccine Preve n ta b le and Related Diseases

ENHANCED MEASLES SURVEILLANCE
The enhanced measles surveillance program continued for its eighth
ye a r. Eighty-nine notifications were tested by serology with 15 (17%)
c o n fi rmed cases of measles.There were a number of individual
cases and four small clusters identified throughout the ye a r. W h e r e
an index case was identifi e d , all were returned trave l l e rs .

The fi rst cluster for the year began with the index case return i n g
from Bali in December 2003 and transmitting measles to other
household members . Nucleic acid sequencing of the nu c l e o p r o t e i n
gene identified this virus as genotype G3. In March 2004, a trave l l e r
r e c e n t ly returned from Indonesia developed measles and infe c t e d
r e l a t i ves and household members . This virus typed as genotype
D 9 . In July 2004, another two cases were linked with the index
c a s e, h aving just returned from a trip to Queensland. In Nove m b e r
2 0 0 4 , a traveller recently returned from Thailand infected a sibl i n g
and another relative.This was a genotype D5 viru s .

In addition, an isolated case of genotype G2 measles infection 
was linked to travel to Singapore, and a case of genotype D3 
was detected where the source could not be identifi e d . Two of
the notifications for measles were found to be parvov i rus and 
t wo that were prov i s i o n a l ly rubella IgM positive by serology 
were found to be false positive reactions when retested in 
an altern a t i ve assay.

ENHANCED MUMPS AND 
RUBELLA SURVEILLANCE
S u rveillance for mumps and rubella also continued throughout
2 0 0 4 .Two notifications of mumps were tested for mumps IgG and
IgM and Epstein Barr V i rus IgG and IgM for differential diagnosis.
The samples were also tested for measles and rubella IgG to
monitor the seroprevalence of these vaccine preve n t a ble diseases.
No cases were confi rm e d .

There were no notifications of rubella in 2004.

Q FEVER VAC C I N ATION PROGRAM
The Q fe ver vaccination program remained active throughout
V i c t o ria in 2004.

VIDRL perfo rmed 1881 pre-vaccination serology tests, an increased
number of tests compared to the ye a rs prior to the introduction
of the Q fe ver management program by the Federal Gove rn m e n t .

R e s p i ra tory Pa t h o g e n s

V I CTORIAN SENTINEL INFLU E N Z A
SURVEILLANCE PROGRAM
Sentinel surveillance at VIDRL for influenza-like illness (ILI) entered
its ninth year in 2004. Coordination of influenza surveillance fo r
V i c t o ria continues to be based on the combination of genera l
p ra c t i t i o n e rs (GPs), ILI notification with labora t o ry confi rm a t i o n ,
locum service ILI notification and labora t o ry reporting of 
influenza detections.

In 2004, influenza surveillance was perfo rmed over a 23-we e k
p e riod from May to October.T h i r ty-eight sentinel genera l
p ractices part i c i p a t e d , 15 from metropolitan Melbourne and 23
from ru ral V i c t o ri a . GPs reported we e k ly on ILI and ove ra l l
consultation rates as well as collecting nose and throat swabs
from patients who fulfil led the case definition of fe ve r, cough and
f a t i g u e. ILI data was also once again collected from the Melbourn e
Medical Locum Service (MMLS) and labora t o ry confi rm e d
influenza figures were obtained from The Royal Children’s
H o s p i t a l , Monash Medical Centre,VIDRL and the Alfred Hospital.
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F i g u re 3: N o rovirus outbre a k s Ta b le 4: O u t b reak settings

Norovirus outbreaks
Total Outbreaks with as a percentage of

Setting outbreaks norovirus total (%)

Aged care facility 1 3 1 1 0 4 7 9

Child care and Schools 1 1 3 2 7

D i s a bled care 2 2 1 0 0

R e s t a u ra n t s /
social functions 2 3 1 0 4 3

Hospital 4 0 3 1 7 8



The season was chara c t e rised by low influenza activity with no
c l e a rly defined peak.There was an ave rage we e k ly rate of ILI from
sentinel surveillance of 5.4 per 1000 consultations (Figure 4). T h e
data received from MMLS reflected the low activity and absence
of seasonal peak.

Specimens were collected from 238 patients for testing using an
in-house poly m e rase chain reaction (PCR). Influenza A was
detected in 37 (13.9%) specimens and influenza B in 11 (4.1%)
s p e c i m e n s . F u r ther strain analysis was carried out on all positive
samples at the WHO Collaborating Centre for Influenza. Of the
influenza A samples recove r e d , 88% were A / F u j i a n / 4 1 1 / 2 0 0 2 - l i ke
and 12% were A / We l l i n g t o n / 1 / 2 0 0 4 . All influenza B samples we r e
B / S h a n g h a i / 3 6 1 / 2 0 0 2 - l i ke. The composition of the influenza
vaccine was A/New Caledonia/20/99(H1N1)-like viru s ,
A / F u j i a n / 4 1 1 / 2 0 0 2 ( H 3 N 2 ) - l i ke viru s , and B/HongKong/330/2001-
l i ke viru s .

Excel spreadsheets are curr e n t ly being used to store all influenza
s u rveillance data. Ongoing effo r ts will see the completion of the
d e velopment of a database designed specifi c a l ly for influenza
s u rveillance in early 2005.

SEVERE INFLUENZA 
I N F E CTIONS IN CHILDREN, 2003
Influenza has an annual attack rate of up to 20% of children in
d e veloped countri e s . Although most cases are self-limiting, s e ve r e
complications can occur. Neurological manifestations are
i n f r e q u e n t ly reported outside Japan. D u ring the influenza season in
2 0 0 3 , four cases of V i c t o rian children with severe influenza A
i n fection with neurological or cardiac complications occurr e d . Two
children died. All cases occurred in late August or early
September 2003, when the influenza season in V i c t o ria was we l l
e s t a bl i s h e d . For all cases, samples positive for influenza A we r e
c o n fi rmed as influenza A / F u j i a n / 4 1 1 / 2 0 0 2 - l i ke by the W H O
C o l l a b o rating Centre for Influenza Reference and Research.

V i c t o ria's influenza season in 2003 was chara c t e rised by a late
peak and higher than normal seasonal activity. Almost all viru s e s
detected from both diagnostic and surveillance specimens we r e
influenza A / F u j i a n / 4 1 1 / 2 0 0 2 - l i ke.This same strain was found in
each of these four cases: cases one and four had encephalitis due
to influenza A , case three had influenza A infection with
widespread cor tical damage on MRI, and case two had influenza A
i n fection complicated by myo c a r d i t i s . It was not clear whether the
apparent increase in seve rity of infection was due to increased
influenza virus circulation or an increased virulence of the Fujian
s t ra i n . Pa e d i a t ric deaths due to the Fujian strain were also report e d
in the Nor t h e rn Hemisphere influenza season of 2003-4.

Although influenza in infancy and childhood is usually associated
with a high attack ra t e, the clinical course of the illness is genera l ly
b e n i g n . N o n e t h e l e s s , a u t h o rities in the USA have recently
recommended annual vaccination for children aged six to 23
m o n t h s . A recent European review does not recommend unive rs a l
a n nual influenza childhood vaccination and, at the time of wri t i n g ,
neither had A u s t ralian authorities recommended routine influenza
vaccination for children.

I N F LUENZA PANDEMIC PLANNING IN VICTO R I A
DHS has been coordinating influenza pandemic planning for the
last two ye a rs . VIDRL staff have been invo l ved in the deve l o p m e n t
of the plan, p r oviding the Chair and a member of the surve i l l a n c e
sub-committee and contri bution to the desktop review of the
p l a n , held in December 2004. In addition to continu e d
coordination of influenza surveillance in V i c t o ri a , VIDRL continu e s
to refine its diagnostic algorithm for the diagnosis of influenza.
From the use of immunofluorescence and viral isolation, in 1998-9
the diagnosis of influenza moved to an influenza multiplex PCR
that identified influenza haemagglutinin 1 (H1) and H3 sub-types.
F u rther evolution of the multiplex PCR technology allowed the
diagnosis of a number of other respira t o ry viruses known to
cause an influenza-like illness, in addition to the diagnosis of the
H1 and H3 sub-types. In 2004, the multiplex PCR was again
m o d i fied to identify any of the known haemagglutinin subtypes.
F u rther evolution of the approach to the diagnosis and
s u rveillance of influenza will allow the rapid identification of
haemagglutinin subtypes such as H5, H7 and H9 that might have
the potential for pandemic spread.

1 4

F i g u re 4: Fo r t n i g h t ly co n s u l tation ra tes fo r
i n f l u e n z a - l i ke illness in Victoria 1997-2004

F i g u re 5: R e t ro s p e c t i ve comparison of locum service
d a ta and sentinel surve i l l a n ce data, 1998-2002



E S T I M ATING INFLUENZA VAC C I N E
E F F E CT I V E N E SS FROM AN OUTBREAK
P r e v i o u s ly two outbreaks of influenza in aged care facilities have
been reported and attention drawn to the low levels of staff
vaccination cove rage and the emerging use of antiviral medication
to control the outbreaks. Influenza vaccine effe c t i veness (VE) was
estimated in one of these outbreaks, which occurred between 25
December 2001 and 21 January 2002. Neuraminidase inhibitors were
used to control the outbreak. Residents and staff with respira t o ry
symptoms were tested for influenza using reve rse tra n s c ri p t a s e
p o ly m e rase chain reaction (RT-PCR) and/or serology. Influenza V E
was estimated for the prevention of labora t o ry confi rmed influenza.

Nineteen of 42 (45%) residents and four of 29 (14%) staff we r e
l a b o ra t o r y confi rmed as cases. The outbreak was caused by an A
(H3N2) strain of influenza, a n t i g e n i c a l ly matched to that season’s
v a c c i n e. The VE for preventing labora t o ry confi rmed influenza
i n fection was 61% (95% confidence interval (CI), 41-73) among
residents and 100% (95% CI, 61-100) among staff.The VE estimates
from this outbreak were consistent with other published results 
fo r both staff and residents. Outbreaks of influenza in institutions
p r ovide a good oppor tunity to review influenza V E , but use of
a n t i v i ral medications as control measures may affect the
i n t e rpretation of fi n d i n g s .

A MEDICAL LOCUM SERVICE AS A SITE 
FOR SENTINEL INFLUENZA SURVEILLANCE
In V i c t o ri a , s u rveillance of influenza, with influenza-like illness 
(ILI) defined by fe ve r, cough and fatigue and influenza seasons
d e s c ribed by thresholds is conducted through sentinel genera l
p ra c t i c e s . H owe ver the coordination of sentinel general pra c t i c e s
can be time-consuming and expensive. For the last two influenza
seasons a medical locum service has been used as a sentinel site
for influenza surve i l l a n c e. We are not aware of locum serv i c e
being used as a sentinel site anywhere else in the wo rl d .

Although different in magnitude, the pattern of ILI among patients
seen by the locum service was similar to the pattern from sentinel
g e n e ral practice surveillance between 1998-2002 (Figure 5).
P r o s p e c t i ve surveillance during the 2003 and 2004 influenza seasons
c o n fi rmed similar ILI surveillance pattern s . In 2003 an increase in ILI
was evident by week 31 with a peak at week 34 for both surveillance
systems (Figure 6a) and both systems demonstrated a similar picture
in 2004, despite a season of low activity and no clearly defined peak
(Figure 6b).The propor tion of patients with ILI seen by the locum
s e rvice continued to be higher than in sentinel general pra c t i c e
s u rve i l l a n c e, 2.5% (661/25630) compared to 1.0% (764/75455) in
2003 and 1.0% (216/23470) compared to 0.6% (465/80712) in 2004.

Because of its timeliness, f l e x i b i l i t y, patient mix and geogra p h i c
s p r e a d , locum service surveillance may be able to supplement, o r
e ven replace, sentinel ILI surve i l l a n c e. Locum service surve i l l a n c e
m ay also have a role in the recognition of emerging diseases.

E VA LU ATION OF INFLUENZA SURVEILLANCE
An evaluation of influenza surveillance in V i c t o ri a , using the
Updated Guidelines for Evaluating Public Health Surveillance Systems
(MMWR 2001; 5 0 : R R - 1 3 ), was conducted between July and
December 2004. The evaluation sought to describe the opera t i o n
and attri butes of the system; identify the objectives of influenza
s u rveillance in V i c t o ria and determine how well these objective s
were being met; and to assess the usefulness of influenza
s u rveillance in V i c t o ri a . Data from both VIDRL and DHS we r e
a n a lysed from 2002 to 2004 for data quality, timeliness of data
management and reporting and to determine geographic and 
age representative n e s s . S t a keholder interviews and a survey of
p a r ticipating sentinel pra c t i t i o n e rs were conducted.

The evaluation determined that sentinel practice surve i l l a n c e
p r ovided influenza strain info rm a t i o n , i m p o rtant for vaccine
fo rmu l a t i o n . It also captured info rmation on labora t o ry - c o n fi rm e d
influenza in older children and adults, whereas hospital labora t o ri e s
n o t i fied DHS predominantly of influenza in infants and the elderly.
Although this collection of data from seve ral sources was
n e c e s s a ry to obtain info rmation across all age groups and
g e o g raphic areas, it also provided challenges for efficient system
coordination with data being reported separa t e ly rather than
collated and DHS and VIDRL duplicating data collection of
hospital labora t o ry confi rmed cases.

The continuity of surveillance over seve ral ye a rs has enabl e d
thresholds for influenza activity to be establ i s h e d . Ability of
influenza surveillance to contri bute to pandemic preparedness
through early detection of influenza epidemics and the recognition
of new influenza viruses in a timely fashion appears fe a s i ble bu t
has yet to be tested.

While influenza surveillance was genera l ly well run and met the
stated objective s , some areas for improvement were identifi e d .
These included improving coordination of data collecting and
r e p o r ting and confo rmity to standard definitions for cases report e d
from hospital labora t o ri e s . F u rther research to determine the
applicability of the current ILI case definition for children and way s
to monitor the impact of influenza such as using mor tality data
were recommended.
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F i g u re 6a: is there a 6b? Comparison of genera l
p ra c t i ce surve i l l a n ce and MMLS surve i l l a n ce fo r
i n f l u e n z a - l i ke illness

F i g u re 6b:



P I LOT STUDY OF INFLUENZA AMONG PAT I E N T S
IN A PA E D I ATRIC EMERGENCY DEPA R T M E N T
In response to the USA 2003 revised recommendation for annu a l
influenza vaccination to include children aged six to 23 months, a
pilot study was commenced looking at influenza among children
attending the Royal Children's Hospital emergency depart m e n t
( E D ) . The study aimed to determine the extent of, and risk factors
fo r, influenza in children in order to assess the need fo r, a n d
potential impact of, the introduction of a similar annual influenza
vaccination program in A u s t ra l i a .

Patients were eligible to participate if they presented at the ED
with a respira t o r y illness, were assigned triage category one to
four (one is the most serious illness) and aged between six
months and 16 ye a rs . P r ovision of info rmed consent was
n e c e s s a ry to comply with requirements of the ethics committee.
A one-page clinical history and presentation questionnaire we r e
completed and a nose and throat swab collected and sent to
V I D R L . Swabs were tested by multiplex respira t o r y PCR, and fo r
human coronav i rus OC43, 229E and metapneumov i rus by
s e p a rate PCR assay s .

B e t ween 26 July and 30 September, 21 specimens were collected
from eligible children aged 0 to 12 ye a rs . Influenza was detected
from 14% (3/21) of specimens; one influenza A and two influenza
B. An altern a t i ve respira t o ry virus was detected in an additional
48% (10/21) specimens, giving a total virus detection rate of 62%.
No human coronav i ruses or metapneumov i ruses were detected.
The pilot study detection rate was higher than that found in
g e n e ral practice surveillance (48%), h owe ver the distri bution of
v i ruses detected was similar with picorn av i rus the most frequent
(Figure 7). After consideration of the pilot study results and
l i m i t a t i o n s , the study will be continued in 2005.

S ex u a l ly Tra n s m i t ted Infe c t i o n s
THE CHANGING EPIDEMIOLO GY OF GENITA L
HERPESVIRUS INFECT I O N
In last ye a r ’s A n nual Repor t , we reported an increasing proport i o n
of herp e s v i rus (HSV)-1 compared to HSV-2 in genital infe c t i o n s
k n own to be caused by herp e s v i ru s e s . As reported between 1980
and 2003, the ove rall proportion of VIDRL labora t o ry - d i a g n o s e d
genital herpes due to HSV-1 rose from 16% to 35%. In 2004, t h e
p r o p o rtion of HSV-1 rose fur ther to 41%. In patients under 20
ye a rs of age, more than 90% of labora t o ry-diagnosed genital
h e rpes was due to HSV-1 in 2004, up from 77% in 2003.

D i a g n o stic Te st i n g

B ACT E R I O LO GY 
The Bacteriology Labora t o ry provides a diagnostic service for a
t a rgeted group of medical clinics with special expertise in
H I V / A I D S , s e x u a l ly transmitted infections and travel medicine. It is
e nvisaged that in the future these clinics will be considered as
‘sentinel clinics’ for the monitoring of sexually tra n s m i t t e d
i n fe c t i o n s . In addition, the provision of specialised diagnostic
s e rvices attracts refe rrals from other hospital-based and pri v a t e
pathology serv i c e s .This refe rral wo rk includes the diagnosis of
s e x u a l ly transmitted infe c t i o n s , i d e n t i fication of parasitic infe c t i o n s
and the diagnosis of Legionella infe c t i o n .

L e g i o n e l lo s i s

Diagnostic testing for Legionella infection constitutes part of the
standard management of patients with acute, c o m mu n i t y - a c q u i r e d
p n e u m o n i a . One of the most convenient assays for diagnosis of
the most commonly encountered infection ( L egionella pneumophila
serogroup 1) is detection of Legionella cell-wall antigen in uri n e,
an assay that has been offered by our labora t o ry since 1995.
Specimens are refe rred from public and private hospitals in
M e l b o u rne and country regions of V i c t o ri a , s o u t h e rn New South
Wales and Ta s m a n i a . D u ring the year there were 4072 tests
p e r fo rm e d , 7% fe wer than in 2003. There were 46 positive
p a t i e n t s .

Other means of testing include culture and PCR testing of
r e s p i ra t o ry specimens. The PCR test identifies either the L eg i o n e l l a
p n e u m o p h i l a group or Legionella species (other than
p n e u m o p h i l a ) . Additional tests allow the fur ther speciation of the
latter group to identify L . l o n g b e a c h a e, L.micdadei and L.boze m a n i i .
PCR testing can also be used to detect Legionella in instances
where antibiotic thera py has already been commenced and
culture would be unlike ly to yield a positive result. W h e n
compared with the number of uri n a ry antigen tests perfo rm e d ,
this test is probably under-utilised with only 212 tests perfo rm e d
in 2004.There were 15 positive results from 10 patients, w i t h
L . p n e u m o p h i l a detected in fi ve, L . l o n g b e a c h a e in three, L . m i c d a d e i i n
one and Legionella species not fur ther speciated in one.
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F i g u re 7: The distribution of re s p i ra tory viruses
d e te c ted in the pilot study samples co m p a red 
to specimens co l le c ted as part of general 
p ra c t i ce surve i l l a n ce



Pa ra s i to lo g y

The labora t o ry provides a diagnostic and reference service 
of enteric para s i t e s . Assistance to other labora t o ries includes 
the provision of control specimens and in the identification of
p a ra s i t e s . The latter aspect usually invo l ves the differentiation of
species of amoeba, with the defi n i t i ve identification of E n t a m o e b a
h i s t o l y t i c a causing problems for those labora t o ries that do not
c o m m o n ly encounter this pathogen.

Primary specimens are received from clinics that VIDRL services 
and from an immigrant health screening program conducted at the
Royal Children’s Hospital.The overall parasite detection rate was
22%, including 50 cases of Giardia lamblia and 43 of Entamoeba
histolytica. The majority of E.histolytica was detected in specimens
from gay men and is thought like ly to be non-inv a s i ve (non-pathogenic).

S ex u a l ly Tra n s m i t ted Infe c t i o n s

The Roche Amplicor multiplex PCR for chlamydia and gonorr h o e a
constitutes the diagnostic test more frequently perfo rm e d .T h i s
a s s ay for gonorrhoea must be considered as a presumptive
screening test only and a further PCR test to detect the cry p t i c
plasmid of N e i s s e ria gonorr h o e a e is required to confi rm any
p o s i t i ve results. Both assays are also perfo rmed on a refe rral basis
for other labora t o ri e s .

O ver this year there has been a further 10% increase in requests
for the multiplex chlamy d i a / g o n o rrhoea PCR. From 5252 tests
p e r fo rmed there were 214 cases of chlamydia and 88 of gonorr h o e a
i n fection detected. (The latter figure excludes any cases where
culture for gonorrhoea also proved positive ) . Combined figures fo r
diagnosis of gonorrhoea by either culture or PCR totalled 332,
this constitutes approx i m a t e ly 25% of the statewide notifi c a t i o n s
of infection to DHS.The majority of positive diagnoses were from
m a l e s . 23% of chlamydia and 25% of gonorrhoea diagnoses we r e
from anal swabs; the corresponding figures for pharyngeal swabs
were <1% of chlamydia and 13% of gonorrhoea diagnoses.

Q u a n t i fe ron TB Gold Ass a y

The Quantiferon TB Gold assay is designed to detect latent T B
i n fection by measuring cell mediated immunity to T B - s p e c i fi c
a n t i g e n s ; in effect the test provides a quantitative and more specifi c
a l t e rn a t i ve to Mantoux testing. F o l l owing commencement of testing
in 2003, there has been a marked increase in requests for this
t e s t . D u ring the year there have been 907 tests perfo rm e d , w i t h
113 positive s .

I N F E CTIOUS DISEASES SEROLO GY 
The infectious diseases serology labora t o r y perfo rms a range of
tests cove ring vira l , b a c t e rial and parasitic diseases. D u ring the ye a r
49,135 tests were perfo rmed on specimens from 40,838 patients.

C o n fi rm a t o ry testing and routine diagnostic testing for syphilis is
p e r fo rmed in the serology labora t o ry. D u ring the ye a r, 11,685 syphilis
tests were perfo rm e d . Screening consists of testing by rapid plasma
reagin and enzyme immu n o a s s ay (EIA) total antibody tests. A
p o s i t i ve result in one or both of these tests then requires fur t h e r
testing using the Treponema pallidum Pa rticle Agglutination test
and also an EIA IgM test when a pri m a r y infection is suspected.

Measles testing is perfo rmed for active surveillance and also
routine diagnostic purp o s e s ; 2273 tests were perfo rm e d .

Screening for respira t o ry infections is another major component
of activity undert a ken by the labora t o ry.

The main tests perfo rmed we r e :

L e g i o n e l l a 5 7 7 9
C h l a mydia psittaci/ pneumoniae 4 7 4 1
Mycoplasma pneumoniae 3 7 3 4
Influenza A / B 2 2 4 7

Screening for parasites mainly on returned trave l l e rs and refugees
is also perfo rm e d .The two most common tests perfo rmed we r e

S c h i s t o s o m a 1 1 7 2
S t r o n g y l o i d e s 1 0 6 8

Figure 8 shows the most frequently requested tests perfo rmed in
the labora t o ry.

MOLECULAR TESTS FOR HEPATITIS B VIRUS 
AND HEPATITIS C VIRUS
The availability of a new HBV load assay with greater sensitivity
and superior dynamic range has proved to be more useful
c l i n i c a l ly.This resulted in an increase in requests for this assay.
A d d i t i o n a l ly, i m p r ovements in treatment for chronic hepatitis C
s aw a greater throughput of samples for genotype and load
t e s t i n g , the two major predictors of treatment response.
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Ta b le No?: Comparison of molecular te sts for HBV and HCV 2003-2004 

Te st 2 0 0 3 2 0 0 4

HCV PCR 4 2 7 8 4 5 0 0

HCV Genotype 1 2 8 9 1 7 1 9

HCV Load 7 7 6 1 5 0 2

HBV PCR and HBV Load 1 3 0 3 3 3 0 6

F i g u re 8: ID Sero logy Labora tory te st s



N ew Te st Deve lo p m e n t

S e ve ral PCR assays were validated and introduced in 2004. T h e s e
include mumps virus and influenza C virus PCRs. P r e l i m i n a ry
results from testing a large number of respira t o ry specimens
d u ring the year show that influenza C virus is a ve ry rare cause of
r e s p i ra t o ry illness in V i c t o ri a . The influenza C virus PCR will not be
made av a i l a ble for diagnostic purposes but will be used during the
i nvestigation of discrete outbreaks of respira t o r y disease for which
an aetiologic agent cannot be identifi e d .

P ri m e rs specific for the recently identified human coronav i ru s
designated HCoV-NL63 have been incorp o rated into a
mu l t i p l e xed coronav i rus PCR capable of detecting HCoV- O C 4 3 ,
H C o V-229E specific and HCoV- N L 6 3 . This test is av a i l a ble fo r
outbreak investigations and as a fe e - fo r- s e rvice diagnostic assay.

P R E PA R ATION OF MOLECULAR REAGENTS 
FOR HUMAN CORONAVIRUS SARS-COV
Last year we reported the cloning and expression of the
c o r o n av i rus SARS-CoV genes encoding the stru c t u ral proteins
s p i ke (S), e nvelope (E), m e m b rane (M) and nucleocapsid (N).T h e
N clone has been found to fo rm a mu l t i m e ric complex that
aggregated with cellular RNA. The C term i nus RNA binding region
was removed for further expression studies. The N and S
expressed protein preparations have been used as a source of
s p e c i fic antigens for the panning of bacteriophage libra ri e s . To date
no unique binders to these proteins have been identifi e d .

PCR ASS AY TO DETECT 
P N E U M O CYSTIS INFECT I O N
Wo rk is proceeding towards the validation of a PCR assay fo r
detection of Pneumocystis infe c t i o n . The detection methods
c u rr e n t ly used are histochemical and immunofluorescence staining
techniques that are part i c u l a rly labour- i n t e n s i ve. An additional
complication is that the sensitivity of these tests is often
compromised by the inadequacy of specimen vo l u m e. In these
circumstances the PCR assay will constitute a more viabl e
a l t e rn a t i ve approach. D u ring the year there were 422
b r o n c h o s c o py (or induced sputum) specimens refe rred for this
t e s t , with 6% giving positive results.

H E PATITIS A VIRUS PCR
New hepatitis A virus PCR pri m e rs were designed to replace the
p ri m e rs previously in use. The sensitivity and specificity of the
a s s ay was improved as a result. F u r t h e rmore with the new
a m p l i fied PCR assay, sequence analysis of the PCR product allow s
for genotyping and phylogenetic analy s i s .

H E PATITIS E VIRUS PCR
Hepatitis E virus (HEV) PCR testing was introduced at VIDRL in
1993 when the test was used to diagnose the fi rst case in
A u s t ra l i a . Subsequent wo rk showed that HEV fell into two main
g e n o t y p e s , designated Mexican and Burm e s e.Taking into
c o n s i d e ration sequence diffe r e n c e s , an improved HEV PCR assay
was developed this ye a r. The test was used to help diagnose
r e t u rned trave l l e rs with HEV infection after an outbreak in India.

SYPHILIS PCR ASS AY
Since 2002, there has been a marked increase in the number of
cases of locally acquired syphilis infe c t i o n . Serology (RPR,T P PA ,
recombinant total Ab EIA +/- IgM EIA) has been the mainstay of
d i a g n o s i s , as older direct detection methods are probl e m a t i c.

A TaqMan real-time PCR assay was developed targeting the Pol A
gene of T pallidum, based on published sequences. From Febru a ry
to December 2004, 331 specimens of various types from 303
patients submitted to the labora t o ry were tested. In 123 patients,
adequate serology testing was perfo rmed to allow compari s o n
with PCR results. Po s i t i ve PCR results were confi rmed by serology
in 23 patients, of whom nine were HIV positive. See Ta ble 6 fo r
f u rther details.
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Ta b le 5

PCR re s u l t S e ro logy positive. S e ro logy negative . S e ro logy prev i o u s ly S e ro logy prev i o u s ly 
E v i d e n ce of No ev i d e n ce of p o s i t i ve. Evidence of p o s i t i ve. No ev i d e n ce of 
re cent infe c t i o n . re cent infe c t i o n . re i n fection or re a c t i va t i o n . re i n fection or re a c t i vation. 

Po s i t i ve 2 1 2 2 -

N e g a t i ve 8 8 0 - 1 0

We found the T pallidum PCR to be a useful addition to serology for the diagnosis of syphilis, and confi rmed the value of IgM serology fo r
the detection of early cases. F u r ther studies are required to fully assess the limitations of the assay.



N ew Te st Va l i d a t i o n

H E PATITIS B VIRUS DNA QUANTIFICAT I O N
From 1 May 2004, all test requests for quantitative hepatitis B
v i rus (HBV) DNA or HBV load were perfo rmed by the Baye r
VERSANT HBV DBNA 3.0 (bDNA) test. This test replaced the
Digene Hybrid Capture 11 assay which had a lower limit of
detection of 140,000 copies/ml.The Bayer assay lower limit is
2000 copies/ml, which increases the sensitivity by nearly 100 fo l d ,
and with an upper limit of 108 c o p i e s , the assay also has a
s u p e rior dynamic ra n g e. Other advantages include report i n g
results in International Units (IU), a l l owing results to be compared
with other HBV assays based on the International Standard.T h e
l ayout of the HBV load report was changed to indicate both the
copies/ml and IU/ml and contains the calculated log1 0 values as
we l l , which assists in determining changes in load during antivira l
t r e a t m e n t . The report layout for HCV quantitative test, also done
by Bayer bDNA technology, was modified to provide the log1 0

values as for the HBV load report .

REAL-TIME PCR ASS AYS FOR HEPATITIS B 
VIRUS AND HEPATITIS C VIRUS
The Roche TaqMan 48 system was evaluated for HBV and
hepatitis C virus (HCV) quantification assay s . For HCV, t h r e e
methods were compared, Roche HCV MONITOR 2.0,TaqMan 48
HCV A s s ay and Bayer VERSANT HCV RNA 3.0. Good corr e l a t i o n
was found between the Bayer VERSANT HCV RNA 3.0 and the
HCV MONITOR 2.0 but deficiencies were found with the HCV
TaqMan 48, which showed lower values for some genotypes. T h e
HBV quantitative methods, TaqMan 48 HBV A s s ay and Baye r
VERSANT HBV DNA 3.0 A s s ay correlated we l l .

CHLAMYDIA PSITTACI AND PNEUMONIAE
C h l a mydia is a gra m - n e g a t i ve obligate intracellular bacteria that
causes acute and chronic disease in mammalian and avian species.
The genus Chlamydia is comprised of four species: C. t ra c h o m a t i s,
C. p n e u m o n i a e, C. p s i t t a c i and C. p e c o ru m.

C. p n e u m o n i a e is an impor tant respira t o ry pathogen in humans
and causes up to 10% of community-acquired pneumonia cases.

C. p s i t t a c i i n fects a dive rse range of species from molluscs to birds
to mammals and also causes severe pneumonia.

C.t ra c h o m a t i s is divided into 15 serov a rs . S e r ov a rs A , B, Ba and C
are agents of tra c h o m a , the leading cause of preve n t a bl e
bl i n d n e s s , endemic in third wo rld countri e s . S e r ov a rs L1- L3 are
the agents of ly m p h o g ra nuloma ve n e ru m . S e r ov a rs D-K are the
common cause of sexually transmitted genital infection wo rl d w i d e.

A validation program was undert a ken for the expansion of
C h l a mydia testing in the serology labora t o r y. P r e v i o u s ly only
testing for C. p s i t t a c i was perfo rmed bu t , with the kit in use being
w i t h d rawn from the marke t , an oppor tunity to expand testing was
made av a i l a bl e. A compara t i ve study was perfo rmed with sera
p r e v i o u s ly tested at VIDRL for C. p s i t t a c i using a panel of
n e g a t i ve s , p o s i t i ves and seroconve rsions and a small panel of
samples positive and negative for C. p n e u m o n i a e sourced from the
Alfred Hospital. Results were as fo l l ow s .

G e nus specific EIA
100% correlation with the negative sera (n=28)
94% correlation with the high positive sera (n=16)
86% seroconve rsions corr e l a t e d , the two discrepant results gave
n e g a t i ve to high negative results rather than a defi n i t i ve
s e r o c o nve rs i o n . (n= 14)

I m munofluorescence species specific assay
100% correlation with C. p n e u m o n i a e s e ra (n=10)
89% correlation with C. p s i t t a c i s e r o c o nve rsions (n= 9)

A test algorithm was set up to screen all respira t o ry samples
using a genus specific EIA. A ny samples testing positive by this
method are then tested using a species specific indirect
fluorescent antibody test to identify the causative species.
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VIDRL under t a kes a dive rse range of research projects.T h e s e
include studies of antiviral drug resistance and the tra n s m i s s i b i l i t y
of viruses and viral vari a n t s . I nvestigations of the epidemiology of
i n fectious agents of public health signifi c a n c e, and the deve l o p m e n t
of potential new labora t o ry technologies are also important areas
of study. Research is under t a ken in all program areas.

The main areas of research activity in 2004 we r e :

• f u r ther development of an internet-based program for 
the analysis of hepatitis B virus sequence

• i nvestigation of patients co-infected with HIV/HBV 
(an international collabora t i ve study funded by the 
US National Institute of Health)

• hepatitis B virus vaccine escape mu t a n t s
• hepatitis B viral antiviral resistance
• social netwo rk analysis of hepatitis C virus in a cohort 

of injecting drug users (in collaboration with the Burn e t
Institute and funded by NHMRC)

• a pilot project to establish the clinical and labora t o ry
i nvestigation of undiagnosed encephalitis

• d e velopment of a real time PCR assay for the diagnosis 
of my c o b a c t e ria in birds (in collaboration with the 
M e l b o u rne Zoo)

• an observation from serological testing of an increase in
hepatitis E virus infection among V i c t o rian trave l l e rs

• replication of SARS-CoV in cell-lines used in diagnostic
virology labora t o ri e s

• molecular analysis of clinical isolates of acyclovir resistant
h e rpes simplex viru s .

In addition applied public health research included:
• i nvestigation of possible hepatitis C virus transmission in 

a surgical setting
• d e m o n s t ration that norov i rus RNA can be excreted befo r e

and after acute symptoms (a project funded by a DHS publ i c
health research gra n t )

• estimation of influenza vaccine effe c t i veness from an outbreak
where antiviral medication was used as a control measure

• d e m o n s t ration of the usefulness of a medical locum service 
as a sentinel site for the surveillance of influenza-like illness

• a pilot study of influenza in patients from a paediatric hospital
E m e rgency Depart m e n t

• a review of the changing epidemiology of genital 
h e rp e s v i rus infe c t i o n

2004 Activities

INTERNET-BASED PROGRAM FOR HEPATITIS B
VIRUS - SEQHEPB
As has previously been reported VIDRL has developed a we b -
based program (SeqHepB) to process data from hepatitis B viru s
( H B V ) - i n fected patients for the purpose of providing support to
healthcare profe s s i o n a l s . An integrated database system was
d e veloped to manage the sequence data generated by the
SeqHepB software progra m , as well as all the relevant clinical,
d rug history and pathology test results collected from patients.
This was expanded to include phenotypic data generated from
both VIDRL and published studies.The integration of data means
c o m p r e h e n s i ve repor ts can be generated that contain all the
relevant clinical and drug history, HBV pathological test results,
v i ral genetic data and their clinical significance in relation to
p u blished refe r e n c e s . In addition, complex queries have been bu i l t
into the database system to allow comprehensive data mining
such as finding novel associations between antivira l s , r e s i s t a n c e
m a rke rs , and the natural history of HBV infe c t i o n s .

HIV AND HEPATITIS B VIRUS 
C O - I N F E CTED PAT I E N T S
The Research and Molecular Development Division was aw a r d e d
a NIH grant to investigate the virology and the clinical probl e m s
associated with HIV/HBV co-infection in cohor ts of patients from
M e l b o u rn e, Sydney and the Multi-Centre AIDS Cohort in USA.
We have initiated as part of this grant a program of full HBV
genome sequencing to analyse virological factors associated with
c o - i n fection and also antiviral resistance. A number of antivira l
agents are effe c t i ve against both HIV and HBV.Thus susceptibility
to these agents needs to be monitored in both viruses to
d e t e rmine if mutations generated are different from mono-HBV
i n fected patients and also if the frequency of these mutations is
d i f ferent in the co-infected cohort ve rsus the mono-infected cohort .
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A N A LYSIS OF VIRUS-VIRUS INTERACT I O N S
BETWEEN HIV AND HEPATITIS B VIRUS 
While much is known of the biology of HIV and HBV, little is
k n own of viral interactions between the two viru s e s . HIV encodes
a number of small accessory proteins vpr, v p u , v i f , n e f , rev and tat.
These proteins are associated with enhanced pathogenesis,
t ra n s c ri p t i o n , replication regulation, cell signalling and the
induction/repression of apoptosis during HIV infe c t i o n . A l t h o u g h
there is evidence of HIV infection of hepatoma cells in vitro, t h e
presence of many HIV accessory proteins in infected serum and
their ability to be to uptaken into cells may influence HBV
r e p l i c a t i o n .To investigate the interactions between HIV accessory
proteins on HBV tra n s c ription seve ral HBV promoter/lucife ra s e
r e p o rter constructs were prepared.The level of HBV tra n s c ri p t i o n
from each promoter alone was compared to cells co-tra n s fe c t e d
with clones expressing different HIV accessory proteins. This wo rk
is a collaboration between V I D R L , the Depar tment of
Microbiology and Immu n o l o g y, U n i ve rsity of Melbourn e, and the
Institute of Medical and Ve t e ri n a ry Science, A d e l a i d e.

H E PATITIS B VIRUS VACCINE ESCAPE MUTA N T S
D u ring antiviral treatment, v i ruses may be selected that have an
altered poly m e rase gene as well as an altered envelope gene. H B V
has a complex genome in which the poly m e rase gene ove rl a p s
the gene encoding for the envelope proteins. F u rt h e rm o r e, t wo
i m p o rtant regions for each gene ove rl a p, i e. , in the poly m e ra s e
gene the area encoding the reve rse tra n s c riptase in which
resistance mutations are selected coincides with the major
i m munological region in the envelope protein. The chara c t e ri s a t i o n
of the mutated envelope protein in antigen/antibody binding
studies is impor tant in determining whether viruses encoding
these mutations may have the potential to become a vaccine
escape mutant and may have the ability to be transmitted to
p r e v i o u s ly vaccinated individuals such as Health Care wo rke rs . A
c o l l a b o ration between CSIRO and the CRC for Diagnostics has
been established to identify new antibody based reagents directed
against HBV envelope proteins and the various HBV enve l o p e
mutations selected during antiviral resistance. In addition, this wo rk
is part of an ongoing collaboration with Dr Krawczynski of
Hepatitis Branch at the Centre for Disease Control (CDC)
A t l a n t a , U S A .

I D E N T I F I CATION AND CHARACT E R I S ATION OF
H E PATITIS B VIRUS RESISTANCE TO ADEFOV I R
D I P I VOXIL AND ENTECAVIR 
Last year we reported the initial chara c t e risation of resistance to
a d e fovir dipivoxil (ADV ) . We have now extended this finding to
identify a number of other resistance mutations associated with
A DV resistance in patients who developed clinical and virologic
evidence of breakthrough during antiviral treatment.This includes
the pri m a ry resistance mutation at rtN236T and the mutation at
rt A 1 8 1 T / V. We have now identified three clusters of mu t a t i o n s
associated with A DV resistance and wo rk on the phenotypic
a n a lysis of these mutations is in progress. S e c o n d ly, i n
c o l l a b o ration with BMS we have chara c t e rised the two groups of
e n t e c avir (ETV) resistance mutations using in vitro p h e n o t y p i c
a s s ay s .These two groups of mutations each consist of two unique
mutations in combination with the lamivudine resistance mu t a t i o n s
( i e. , ETV resistance Group 1: rt I 1 6 9 T + rtM205V+ r t L 1 8 0 M +
rt M 2 0 4 I / V ; ETV Group2: rtT184G+ rtS202I+ rtL180M+ rt M 2 0 4 I / V ) .
All four mutations were required for ETV resistance in vitro.

MOLECULAR EPIDEMIOLO GY OF HEPATITIS C
VIRUS IN INJECTING DRUG USERS
In collaboration with the Burnet Institute on an NH&MRC funded
p r o j e c t , a cohor t of injecting drug users was studied using social
n e t wo rk analysis and molecular analysis of the HCV genome.
P hylogenetic analysis of viral sequences allowed seve ral clusters of
i n fection to be identifi e d , s h owing there was an epidemiological
link present. I n t e r e s t i n g ly, there was a low correlation betwe e n
social netwo rk data and phylogenetic data which highlighted the
d i f ficulty in mapping netwo rks of highly mobile injecting drug user
p o p u l a t i o n s .The ability to track recent HCV infections by
molecular means may provide an opportunity for interve n t i o n
s t rategies to be implemented.

2 2



C L I N I CAL AND LABORATORY INVESTIGATION OF
U N D I AGNOSED ENCEPHALITIS (CLUE STUDY )
Encephalitis is a potentially life-threatening illness for which no
cause is found in a substantial proportion of cases. The recent
e m e rgence of A u s t ralian Bat ly s s av i ru s , Nipah and Hendra viru s e s
in our region emphasises the need for better awareness of
pathogens causing encephalitis. VIDRL is par ticipating in a new
c o l l a b o ra t i ve study that aims to describe the clinical features of
patients with encephalitis in A u s t ralia and to investigate the
aetiological agents invo l ve d .

Data will be collected on demographic factors , e p i d e m i o l o g y,
clinical features and outcomes from patients with encephalitis
where aetiology is not establ i s h e d . A central specimen storage and
database facility will be maintained so that data and specimens can
be made av a i l a ble for future diagnostic studies for rare or newly
e m e rging pathogens as new info rmation or diagnostic technology
becomes av a i l a bl e. F o l l owing evaluation of an initial pilot study
i nvolving four V i c t o rian hospitals in 2005, it is intended to expand
the study to other A u s t ralian hospitals.

INCREASE IN HEPATITIS E INFECT I O N S
D I AGNOSED IN VICTO R I A
HEV is a major cause of enteri c a l ly transmitted hepatitis
wo rl d w i d e. It is an impor tant pathogen in A s i a , the Middle East,
and parts of A f rica and Central A m e ri c a . Seroprevalence in non-
endemic areas such as A u s t ralia is approx i m a t e ly 1-2%, in contra s t
to endemic areas where seroprevalence increases with age to
range from 10 to 40% in adulthood.The incubation period fo r
HEV is two to nine we e k s , and the spectrum of disease ra n g e s
from subclinical infection through to fulminant hepatitis.

There was a seve n - fold increase in the number of seru m
specimens highly reactive for anti-HEV IgG tested at VIDRL in the
fi rst half of 2004, from a six monthly mean for the last fi ve ye a rs
of 2.4, to 17 (p<0.0001). VIDRL is the only V i c t o rian labora t o ry
that tests for HEV. Patient interviews confi rmed a clinically
c o m p a t i ble illness in most cases and history of recent travel to
HEV endemic countri e s . It could not be established why this
increase in HEV infections diagnosed in V i c t o ria had occurred bu t
it was unlike ly to be due to increased testing.The mean nu m b e r
of HEV serology tests perfo rmed at VIDRL per quarter over the
previous fi ve ye a rs was 51.6 (Figure 9). There were 57 and 59
tests perfo rmed in the fi rst two quart e rs of 2004 which was not
s i g n i fi c a n t ly different to previous quart e rs (p=0.452 and 0.303).
The observation made at VIDRL of an increase in HEV infe c t i o n s
among trave l l e rs may be repeated in other developed countri e s .
Advising trave l l e rs to developing countries of preve n t a t i ve
measures against HEV and other enteri c a l ly transmitted diseases
c o n t i nues to be impor t a n t .
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F i g u re 9: H i g h ly re a c t i ve HEV ELISA results at VIDRL
and to tal number of HEV ELISA te sts performed at
VIDRL per quarter January 1 1999 to June 30 2004



R E P L I CATION OF SARS-COV IN CELLS USED IN
D I AGNOSTIC VIROLO GY LABORATO R I E S
G i ven the potential for labora t o ry-associated SARS-CoV infe c t i o n s
to occur, there is a need to be aware of cell lines perm i s s i ve fo r
i n fection with this viru s . We investigated the susceptibility to
SARS-CoV of 21 cell lines routinely used for diagnostic and/or
research purposes at V I D R L . Cells were infected with the viru s
and observed for the development of specific cytopathic effe c t s
for up to 11 day s . A quantitative, real-time PCR was used to
distinguish on-going viral replication from in-put viru s . I n d i r e c t
i m munofluorescence using serum from a patient infected with the
SARS virus was used as a confi rm a t o ry assay. The study identifi e d
10 previously unreported cell lines that were capable of
s u p p o r ting replication of SARS-CoV (Ta ble 7). C o n t i nuous cell
lines deri ved from monkey kidneys were par t i c u l a rly susceptibl e.
Human liver and ra bbit kidney lines also supported replication.
The study demonstrated that the virus can replicate in cell lines
c o m m o n ly used for diagnostic and/or research purp o s e s . The viru s
a c h i e ves high titres in seve ral lines and cytopathic effects may be
m i n i m a l . These findings are relevant to labora t o ry scientists
u n d e r taking virus isolation procedures on respira t o ry and enteri c
specimens collected from patients with atypical respira t o ry
d i s e a s e.
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Ta b le 6: S u s ceptibility to SARS-CoV of cells used in diagnostic and re s e a rch labora tories at VIDRL.
Cells other than FRhK, PCMK, Ve ro and Ve ro E6 have not prev i o u s ly been re p o r ted as supporting
re p l i cation of the virus

Cell line Species of origin Cell type
Virus re p l i cation dete c te d :
B G M m o n ke y, buffalo green kidney epithelium
C O S m o n ke y d e ri v a t i ve of CV- 1
C V- 1 m o n ke y, A f rican green kidney fi b r o bl a s t
F R h K m o n ke y, r h e s u s foetal kidney 
L L C - M k 2 m o n ke y, r h e s u s kidney epithelium
M A - 1 0 4 m o n ke y, A f rican green kidney epithelium
M E K m o n ke y e m b ryonic kidney
P C M K m o n ke y, c y n o m o l g u s p ri m a ry kidney
Ve r o m o n ke y, A f rican green kidney epithelium
Vero E6 m o n ke y, A f rican green clone of Ve r o
H E K - 2 9 3 h u m a n foetal kidney
Hep G2 human l i ver hepatocellular carcinoma
H u h - 7 h u m a n l i ver hepatocellular carcinoma
R K - 1 3 ra bb i t kidney epithelium

No virus re p l i cation dete c te d :
A 5 4 9 h u m a n lung carcinoma epithelium
H E L h u m a n foetal lung fi b r o bl a s t
H e L a - T h u m a n c e rvical epithelium
H e p - 2 human epithelium deri ved from HeLa-T
R D - A h u m a n R h a b d o myo s a r c o m a
M D C K c a n i n e kidney epithelium
L 2 0 mu ri n e express poliov i rus receptor



MOLECULAR ANALYSIS OF CLINICAL 
I S O L ATES OF ACYC LOVIR RESISTANT 
HERPES SIMPLEX VIRUS
We chara c t e rised the antiviral phenotype and genotype of 41
HSV strains from patients clinically resistant to acyclov i r. P r e v i o u s ly
recognised mutations known to cause thymidine kinase (tk)-
associated acyclovir resistance, in par ticular insertions and/or
deletions at homopolymer stretches of Gs and Cs, were detected
in 24 (59%) of the isolates. P r e v i o u s ly described mutations in
functional sites of this gene were identified in 7% of isolates. We
i d e n t i fied novel stop codons or amino acid substitutions in a
f u r ther 7% and 15%, r e s p e c t i ve ly, of isolates. The precise location
of these mutations in the tk gene are shown in Figure 10.
Mutations in the DNA poly m e rase gene were identified in 12% of
s t rains in which tk mutations were not detected.These results
d e m o n s t rate the dive rsity of mechanisms invo l ved in HSV
resistance to acyclov i r. They also contri bute to a growing database
of mutations known to contri bute to acyclovir resistance, t h e r e by
e n a bling direct sequencing of PCR products obtained by PCR as a
means to identify the presence of absence of clinically signifi c a n t
d rug resistance mu t a t i o n s .
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F i g u re 10: M u tations identified in the tk gene of HSV-1 (a) and HSV-2 (b) isolates re s i stant to ACV (not to
s ca le). ATP binding site (ATP), nucleoside binding site (NBS) and other regions of the TK gene co n s e r ve d
among herpesviridae are indica ted by the grey boxes. The codon (AA) and nucleotide (Nt) numbers of the
wild-type HSV sequence are noted below each gene. Mutational homopolymer runs and the Nts invo lve d
a re indica ted by ve r t i cal arrows. Amino acid changes and the re l a t i ve positions of stop codons (sto p ) ,
insertions (ins), deletions (del) and either an insertion or a deletion (ins/del) are indica ted above each
gene. Bars above each gene indica te the lo cations 
of poly m o r p h i s m s .
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C O M M O N W E A LT H
P R O G R A M S

VIDRL holds three A u s t ralian national reference 
l a b o ra t o ry designations:

• National Po l i ov i rus Reference Labora t o ry 
• National Measles Reference Labora t o ry 
• National High Security Quarantine Labora t o ry (NHSQL)

The main role of the National Po l i ov i rus Reference Labora t o ry is
to detect and chara c t e rise viruses from cases of acute flaccid
p a ra lysis (AFP). The national coordination of AFP surveillance is
conducted by staff of the National Po l i ov i rus Refe r e n c e
L a b o ra t o ry and the Epidemiology Unit at V I D R L . Funding fo r
these roles is from the DHS and the Commonwealth Depart m e n t
of Health and Ageing (DoHA).

The National Measles Reference Labora t o ry was fi rst designated
in 1999. It is the focus for A u s t ralia's contri bution to the emerg i n g
global effo r t to control measles infe c t i o n . A national refe r e n c e
s e rvice for genotyping of measles viruses is provided fo r
molecular epidemiological purp o s e s .

The NHSQL is a physical containment level 4 (PC4) facility
funded through a service agreement with DoHA. As such, i t
p r ovides A u s t ralia with labora t o ry testing facilities for the
diagnosis of the quara n t i n a ble viral haemorrhagic fe ve rs Lassa,
E b o l a , M a r bu rg and Crimean Congo haemorrhagic fe ve r, as well as
i n fections exotic to A u s t ra l i a , including SARS and avian influenza.

National Po l i ovirus 
R e fe re n ce Labora tory 

The Po l i ov i rus Reference Labora t o ry is a member of the W H O
global labora t o ry netwo rk for the eradication of poliomyelitis and
is designated as the A u s t ralian National Labora t o ry. Specimens are
r e c e i ved from patients suffe ring from acute flaccid para lysis (AFP),
the most common clinical presentation of poliomyelitis (refer to
section on Acute Flaccid Pa ra lysis Surve i l l a n c e ) .

T h i r ty AFP cases (64 specimens) from A u s t ralia were inve s t i g a t e d
in 2004. One of these cases invo l ved a three-month old child
from whom poliov i rus 1 and poliov i rus 2 were isolated from
faecal specimens. I nvestigations using reve rse tra n s c ription PCR
and enzyme linked immunosorbent assay (ELISA) were perfo rm e d
in order to determine whether the viruses were wild, or Sabin-
l i ke vaccine stra i n s . Results for the poliov i rus 2 isolate showed it
to be Sabin-like, but the poliov i rus 1 isolate indicated the
possibility of mutations within the viral genome. Nucleic acid
sequencing of the VP1 gene determined 0.3% variation from the
parental Sabin strain and the virus was classified as vaccine-like.
The case was subsequently classified by the Polio Expert
Committee as infant botulism, due to the isolation of C l o s t ri d i u m
b o t u l i n u m and the detection of botulinum toxin from the 
p a t i e n t ’s faeces.

Non-polio enterov i ruses and adenov i ruses were also isolated
from faeces. C oxsackie B5 was isolated from specimens of one
AFP case and echov i rus 18 from another. A d e n ov i rus was isolated
from specimens of seven AFP cases in 2004, representing 23% of
all cases tested (including fi ve from V i c t o ri a ) . A recent publ i c a t i o n
from Malaysian inve s t i g a t o rs describes an association of
a d e n ov i rus type 21 with A F P. Serotyping of adenov i ruses isolated
in 2004 identified adenov i rus types 1, 2 , 4 and 5 from fi ve cases
while the specific serotype of the other two isolates could not 
be confi rm e d .

Va c c i n e - s t rain poliov i ruses may be isolated from clinical specimens
(such as nasopharyngeal aspirates of recently immunised children)
of cases other than A F P.These isolates are considered to be
i n c i d e n t a l . F i ve poliov i ruses were isolated, from sources other 
than AFP cases in 2004. All tested as Sabin vaccine-like.
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REVIEW OF ALL CASES OF ACUTE 
F L ACCID PA R A LYSIS, 1996-2004
Acute flaccid para lysis (AFP) occurs in 0.1% to 1% of poliov i ru s
i n fe c t i o n s . AFP surveillance has been used wo rldwide to monitor
the control and eradication of circulating wild poliov i ru s . I n
A u s t ra l i a ,VIDRL has been responsible for the testing of faecal
samples from cases of A F P, b e t ween the ages of 0 and 15 ye a rs ,
since the 1995 commencement of the AFP surveillance progra m
in A u s t ra l i a . All specimens are tested according to protocols
d e veloped by the Wo rld Health Org a n i z a t i o n .

Wild poliov i rus or vaccine-deri ved poliov i rus can be the cause 
of acute infection in AFP cases. A l t e rn a t i ve ly a vaccine-deri ve d
p o l i ov i rus may be associated with vaccine associated para ly t i c
polio (VA P P ) . This association is estimated to occur in
a p p r ox i m a t e ly 1 in 2.5 million doses of live attenuated poliov i ru s
vaccine distri bu t e d , or it may be an incidental fi n d i n g . An incidental
p o l i ov i rus is found fo l l owing immunisation with oral live
a t t e nuated vaccine but the poliov i rus is not believed to be the
cause of the clinical syndrome with which the patient presents.

Po l i ov i ru s e s , c h a ra c t e rised as Sabin-like vaccine stra i n s , were fo u n d
in six (2%) of the 317 cases of patients with A F P. These cases
were confi rmed as being eligible for repor ting to WHO from
A u s t ralia between 1996 and 2004. Four AFP cases with a Sabin-
l i ke poliov i rus isolated were diagnosed as infant botulism, one as 
a monofocal neuropathy with anterior horn cell invo l ve m e n t , t h e
other as tra n s ve rse mye l i t i s . Each of these cases could have been
c l a s s i fied as VA P P, if extensive labora t o ry testing and review had
not been perfo rm e d .This case series highlights the importance of
c o n t i nued AFP surve i l l a n c e, e ven in polio non-endemic countri e s ,
when the wo rld is approaching eradication of circulating wild
p o l i ov i ru s .

A c u te Flaccid Pa ra lysis Surve i l l a n ce

VIDRL is responsible for coordination of surveillance for acute
flaccid para lysis (AFP) in collaboration with the A u s t ra l i a n
Pa e d i a t ric Surveillance Unit. AFP is the most common clinical
presentation of poliomyelitis and the WHO program for the
e radication of polio relies upon surveillance for AFP in children
less than 15 ye a rs of age. The surveillance co-ordinator requests
clinical data from paediatricians who have notified cases of A F P
and also assists with the shipment of specimens to the national
polio labora t o ry for testing. The Polio Exper t Committee (PEC) is
c o nvened quar t e rly to review the clinical data in conjunction with
the labora t o ry test results, to determine if the illness is compatibl e
with poliomye l i t i s .

In 2004, 48 cases of AFP in children less than 15 ye a rs old we r e
n o t i fi e d , with an additional four cases in older patients. By early
2 0 0 5 , the PEC had reviewed the av a i l a ble clinical and labora t o r y
data from 42 cases of AFP in children and classified 39 of the
cases as non-polio A F P. The remaining three cases require fur t h e r
clinical info rm a t i o n . Six cases have not been reviewed by the PEC
as no clinical info rmation has been receive d .The W H O
b e n c h m a rk for the notification of AFP cases is one per 100,000
children less than 15 ye a rs of age, which represents 40 cases per
year for A u s t ra l i a . The 42 cases reviewed by the PEC represent a
rate of 1.05. All A u s t ralian states except for We s t e rn A u s t ralia and
V i c t o ria reached or exceeded the target ra t e.
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National Measles Refe re n ce Labora to r y

VA L I DATION OF DRIED BLOOD SPECIMENS 
FOR MEASLES SEROLO GY
Research continued to validate dried blood as an altern a t i ve to
s e rum for measles serology.Venous blood and finger prick samples
were collected from older Pa c i fic Island community members who
had probably been exposed to viru s , and young A u s t ralian adults
who we have previously found to be susceptible to measles viru s
i n fection or have low levels of vaccine induced immu n i t y. To
s i mulate possible temperature fluctuations during tra n s p o rt to the
l a b o ra t o r y, d ried samples (venous blood (DVB) and fi n g e rp ri c k
(DFP)) were stored at 28°C (dry atmosphere) and 4°C fo r
a p p r ox three weeks before being stored at 4°C.

S e ve ral reagents for eluting the dried blood from the filter paper
were compared using the Bland –Altman method compari s o n
a n a lysis for quantitative compari s o n . It was determined that dri e d
samples (DVB or DFP) stored at 28°C should be eluted with 5%
d ry milk reagent. The commercial assay using dried samples stored
at 28°C and dried milk reagent to elute the blood from the fi l t e r
paper had a sensitivity of more than 98% when compared to
s e rum samples.This study also confi rmed the adjustment factors ,
which were previously determined at V I D R L , for dried samples
stored at 4°C.These adjustment factors allow the use of dri e d
blood samples with the commercial test to determine whether
people are protected against measles virus infe c t i o n . H owe ve r,
d e t e rmination of antibody titre using the alpha calculation
d e s c ribed in the Dade Behring kit protocol for dried samples
stored at 28°C may not be reliabl e.

MEASLES MOLECULAR 
E P I D E M I O LOGIC SURVEILLANCE
The nucleoprotein genes of four measles viruses causing
outbreaks in A u s t ralian states or terri t o ri e s , other than V i c t o ri a ,
were sequenced during this peri o d , resulting in the identifi c a t i o n
of three genotypes. A single case of genotype D4 from NSW was
l i n ked to Bangko k . A virus of genotype G3 detected in We s t e rn
A u s t ralia was linked to contact with Indonesia. India was the
source of an importation of genotype D8 to South A u s t ra l i a , a n d
a genotype D4 virus was received from Queensland where the
source of the importation could not be determ i n e d .

National High Security Quara n t i n e
L a b o ra tory (NHSQL)

P R O D U CTION OF REAGENTS TO 
ENABLE DETECTION OF AVIAN 
I N F LU E N Z A - R E L ATED VIRUSES
A highly pathogenic strain of avian influenza virus (H5N1) has
circulated in avian species in Cambodia, Thailand and V i e t n a m
since December 2003. A small number of cases of human
i n fection have occurr e d , m o s t ly involving close contact with av i a n
s p e c i e s . No cases of human-to-human transmission have been
r e c e n t ly documented. C o - i n fection of humans with this av i a n
influenza virus and a curr e n t ly circulating human influenza A viru s
s t rain provides the opportunity for a recombination event to
produce a novel strain of influenza with pandemic capability. S u c h
an event has major public health implications.

In response to this threat, the DoHA requested that the NHSQL
produce and distri bute control material to enable public health
r e ference labora t o ries in each A u s t ralian state to ra p i d ly identify
cases of influenza infection involving H5 stra i n s . In collabora t i o n
with the WHO Collaborating Centre for Influenza V i rus Refe r e n c e
and Research, Pa rk v i l l e, s e ve ral clinical isolates from humans
i n fected with avian influenza virus were imported from the Publ i c
Health Labora t o ry, Hong Kong.Two strains were passaged in vitro
under high security biocontainment in the NHSQL’s phy s i c a l
containment level 4 (PC4) labora t o r y and high-titred RNA
prepared to act as controls in PCR tests. This material was used to
d e m o n s t rate that A u s t ralian public health labora t o ries have PCR
tests capable of detecting curr e n t ly circulating strains of influenza
A H5N1. I n fected cells were also harvested and used to confi rm
that immunofluorescence reagents used in most A u s t ra l i a n
diagnostic labora t o ries were capable of confi rming infection with
H5 strains of avian influenza.

New real time PCR assays were developed for Marbu rg , Rift Va l l e y
fe ver and the or t h o p ox group of viruses this ye a r. In addition a
second round of “ n e s t e d ” a m p l i fication was added to the Lassa
fe ver virus PCR assay. These changes have improved the analy t i c a l
sensitivity and throughput capacity of assays for detection of
theses viruses at the NHSQL.

A senior NHSQL scientist visited the Bioterr o rism Rapid
Response and Advanced Technology Labora t o ry, Special Pa t h o g e n s
B ranch and Pox v i rus Branch at the Centres for Disease Control
and Prevention (CDC) A t l a n t a , U S A . The purpose of the visit was
to observe procedures undert a ken in these labora t o ries and to
discuss testing strategies employed at CDC for risk group 4
v i ru s e s .
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VIDRL holds the fo l l owing Wo rld Health Organization 
(WHO) designations:

WHO COLLABORATING CENTRE FOR VIRUS
REFERENCE AND RESEARCH
The WHO Collaborating Centre in V i rus Reference and Research
is a designated centre of excellence in virology and encompasses
much of the virological activities of V I D R L .

The Centre is responsible fo r :

• the detection and chara c t e risation of viruses in 
clinical materi a l ;

• maintaining reference collections;
• t raining and consultancy in virology;
• the provision of infectious disease surveillance info rm a t i o n ;
• research and development in areas such as antiviral thera py,

mechanisms of antiviral drug resistance and new technology
for detection of viru s e s .

WHO COLLABORATING CENTRE FOR 
BIOSAFETY IN MICROBIOLO GY
The WHO Collaborating Centre for Biosafety in Microbiology
u n d e r t a kes training in biosafe t y, p r ovides biosafety related advice
and suppor t to institutions and participates in the wo rk of the
WHO Biosafety A d v i s o ry Group.

WHO REGIONAL MEASLES 
REFERENCE LABORATO R Y
In 1999 VIDRL was designated the A u s t ralian reference labora t o ry
for measles, and in the fo l l owing ye a r, was designated as the fi rs t
WHO measles regional reference labora t o ry for the We s t e rn
Pa c i fic Region.

The objectives of the measles program at VIDRL are:

• to provide a timely diagnostic service for measles surve i l l a n c e
and outbreak investigation in V i c t o ri a ;

• to provide a reference service for measles diagnosis fo r
l a b o ra t o ries around A u s t ra l i a ;

• to provide labora t o ry support for the improve d
u n d e rstanding of the epidemiology of measles in V i c t o ria and
A u s t ra l i a ;

• to provide a reference service for measles diagnosis and
s u rveillance for labora t o ries within the WHO We s t e rn Pa c i fi c
R e g i o n ;

• to develop and evaluate altern a t i ve labora t o ry methods fo r
measles diagnosis and surveillance that may be appropri a t e
for resource poor countri e s .

WHO REGIONAL POLIOVIRUS 
REFERENCE LABORATO R Y
The Po l i ov i rus Reference Labora t o ry was established in 1994 and
has played a major role in A u s t ralia's commitment to the W H O
p r o g ram for the global eradication of poliomye l i t i s .

The labora t o ry is accredited by the WHO and has the fo l l ow i n g
responsibilities as a member of the global poliov i rus labora t o ry
n e t wo rk :

• national labora t o ry for A u s t ra l i a ;
• national labora t o ry for the Pa c i fic Island countri e s ;
• national labora t o ry for Brunei Daru s s a l a m ;
• one of two regional reference labora t o ries for the We s t e rn

Pa c i fic Region.

WHO NATIONAL INFLUENZA CENTRE
The influenza surveillance program at VIDRL aims to assist in the
e a rly detection of influenza, d e fine the distri bution of influenza in
the community and provide timely info rmation regarding
circulating stra i n s . As a National Influenza Centre V I D R L :

• s e rves as the key point of contact with the Wo rld Health
O rg a n i z a t i o n

• collects appropriate patient specimens for influenza viru s
i s o l a t i o n

• u n d e r t a kes initial identification of virus type and subtype
• forwards representative and potential variant virus isolates to

the WHO Collaborating Centre for Reference and Research
on Influenza in Melbourn e

• a l e rts the WHO Global Influenza Programme regarding any
u n t y p a ble influenza isolate

• a l e rts national authorities and the WHO immediately 
on the emergence of unusual outbreaks of influenza 
or influenza-like illness
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C o l l a b o rating Centre for 
Virus Refe re n ce and Researc h

TERMS OF REFERENCE
• To play a leading role in the chara c t e risation and classifi c a t i o n

of viruses in the centre’s field of special interest
• To take an active part in collabora t i ve studies
• To train virologists
• To repor t epidemiological info rmation to W H O
• To provide a scientific and technological consulting and

a d v i s o ry function in virology, with special reference to ra p i d
v i ral diagnosis

• To carry out and promote research and development on the
use of antiviral agents active against medically import a n t
v i ru s e s

ACTIVITIES IN 2004
The WHO Collaborating Centre for V i rus Reference and Research
encompasses under its terms of reference much of the virological
wo rk undert a ken by VIDRL at the state and national leve l .

V I D R L’s outbreak inve s t i g a t i o n s , the activities of the HIV
L a b o ra t o ry, and those within the vaccine preve n t a ble diseases,
r e s p i ra t o ry pathogens, v i ral gastroenteritis and blood born e
v i ruses and STD progra m s , also reflect activity under the terms 
of reference of the Centre. A full account of these activities is
p r ovided earlier in this report .

VIDRL retains a strong commitment to training virologists.T h i s
ye a r, Dr Ben Cowie and Dr Jack Richards, t rainees of the Roya l
College of A u s t ralasian Phy s i c i a n s , each completed a six-month
attachment at the Centre. Dr Cowie and Dr Richards receive d
t raining in clinical and diagnostic virology and undertook a
research project.

V I D R L’s research programs are dive rs e, but research related to
a n t i v i ral thera py has alw ays been a strong theme, as articulated in
another of the Centre’s terms of refe r e n c e. N o t a ble examples are
projects involving aspects of hepatitis B antiviral thera py and
a n t i v i ral research. A full account of this wo rk is av a i l a ble in the
Research Activities section. C o l l a b o rations continue to be a
feature of V I D R L’s research projects. A list of selected
c o l l a b o ra t o rs has also been included in the appendices to this
r e p o rt .

C o l l a b o rating Centre 
for Biosafety in Micro b i o lo g y

TERMS OF REFERENCE
• To conduct biosafety training cours e s
• To implement biosafety training through wo rkshops to 

‘ t rain the tra i n e r ’ and courses on labora t o ry technique
• To provide advice and support to institutions in establ i s h i n g

and operating biosafety progra m m e s
• To participate in the wo rk of the WHO Biosafety A d v i s o ry

G r o u p, w h i c h , in addition to its activities in the Commu n i c a bl e
Diseases Department of W H O, p r ovides technical advice to
other United Nations agencies (UN Committee of Exper ts 
on Tra n s p o rt of Dangerous Goods, U n i ve rsal Postal Union)
and Non Gove rnment organisations (e. g . I n t e rnational A i r
Tra n s p o rt A s s o c i a t i o n )

ACTIVITIES IN 2004
The A u s t ralian Society for Microbiology (ASM) Standing
Committee on Biosafety and the ASM Special Interest Group 
in Microbiological Safety were both established through the
C e n t r e. The fo rmer is a Standing Committee appointed by ASM 
to fo rmulate biosafety policy for A S M , p r ovide biosafety advice 
to ASM Council and to liaise with the Office of the Gene
Technology Regulator and other relevant bodies and to prov i d e
g u i d e l i n e s . The Standing Committee held its annual meeting in
October 2004 at which Ms Marie Gerrard represented the centre.

The Centre was represented by Dr Mike Catton at the W H O
B i o s a fety A d v i s o ry Group Special Meeting on Polio Era d i c a t i o n
B i o s a fety Issues, held in June 2004. The major task of this meeting
was to develop recommendations for the safe containment of
p o l i ov i ru s e s , and safe manu f a c t u ring of poliov i rus vaccine in the
p o s t - e radication era . .

The Centre is represented by Mr?? Chris Birch and Ms Gerrard 
on the Institutional Biosafety Committee of the Melbourne Health
S e rv i c e, which ove rsees safe dealing with genetically modifi e d
o rganisms (SMD’s) under A u s t ralian legislation which became 
l aw in June 2001. Both staff participated in labora t o ry inspections
and cer t i fications and reviewed research projects on GMOs.

In September 2004, Ms Gerrard visited Tan Toc Sen hospital
S i n g a p o r e. There she conducted training sessions and ri s k
assessments for the pathology department in the wake of their
i nvo l vement in the SARS outbreak. In preparation for this, M i ke 
or Marie?? developed new training materials utilising W H O
m a t e rials that have since been used successfully in VIDRL 
s a fety training seminars .

In October 2004, Ms Gerrard contri buted to a Symposium on
B i o s a fety at the A u s t ralian Society for Microbiologists A n nu a l
S c i e n t i fic Meeting in Sydney.

Ms Gerrard was also appointed to the Standards A u s t ra l i a
committee reviewing the A u s t ralian /New Zealand standard:
“ S a fety in labora t o ries Pa rt 3: Microbiological aspects and
containment facilities AS/NZS 2243.3.2002”.
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WHO Regional Measles Refe re n ce
L a b o ra tory We stern Pacific Region 

The expansion of measles molecular surveillance to deve l o p i n g
c o u n t ries where measles is endemic will help facilitate measles
c o n t r o l . Limited infra s t ructure in these areas, in particular relating
to specimen storage and control, is curr e n t ly a barrier to such
s u rve i l l a n c e. We have now demonstrated that oral fluid (saliva)
d ried onto filter paper can be used for the detection and
c h a ra c t e risation of measles virus (MV) stra i n s . Using this approach,
a positive MV by RT-PCR could be obtained from 67% of
s e r o l o g i c a l ly confi rmed acute measles cases. Mimicking cer t a i n
e nvironmental conditions and duration of tra n s p o rt a t i o n
e s t a blished that MV RNA remained detectable and suitable fo r
nucleic acid sequencing in oral fluid spots for at least one week 
at temperatures up to 37oC. In the context of a measles outbreak
in a remote region of the wo rld where infra s t ructure is poor, o ra l
fluid samples dried onto filter paper and sent to a specialised
l a b o ra t o r y for testing will aid in the identification and
c h a ra c t e risation of the causative MV stra i n .

D E T E CTION OF RUBELLA IGM FROM DRIED
VENOUS BLOOD SPOTS USING A COMMERCIAL
ENZYME-LINKED IMMUNOSORBENT ASS AY
Measles elimination and rubella control programs are part of 
the immunisation strategies of many countries and have been
e n d o rsed by W H O. For both measles and ru b e l l a , c o n fi rmation of
the diagnosis is critical to disease control. In countries with limited
i n f ra s t ructure and labora t o ry capacity, c o l l e c t i o n , t ra n s p o rt and
testing of venous blood samples may be diffi c u l t . We have adapted
a commercial EIA designed for the detection of rubella IgM in
s e rum to be used with dried venous blood spots (DV B S ) .
Adaptations of the manu f a c t u r e r ’s protocol included variations 
in incubation and washing procedures. Sixty DVBS were used,
made at the time of collection of venous blood from the
enhanced measles/rubella program in V i c t o ria or from seru m
tested as part of a rubella outbreak in a Pa c i fic Island nation.
We compared the optical density (OD) from the Dade Behri n g
Enzygnost A n t i - R u b e l l a - V i rus/IgM EIA for the DVBS and the
c o rresponding serum sample. The mean corrected OD was 
higher for the serum compared with the DVBS (0.199 and 0.148,
r e s p e c t i ve ly, p = 0 . 0 0 0 2 ) . H owe ver the sensitivity of the DV B S
compared with serum for the categorisation of rubella IgM as
p o s i t i ve or negative was 96.9% (83.8-99.9%) and the specifi c i t y
was 100% (93.7-100%). We conclude that DVBS can be used to
detect rubella IgM using a modified protocol in a commercial EIA.

QUALITY ASSURANCE 
As the wo rld moves towards control of measles, c o n fi rmation of
c l i n i c a l ly diagnosed measles by IgM serology will become increasingly
i m p o rt a n t . P r o ficiency testing is an important par t of measles
l a b o ra t o ry programs as both false positive and false negative results
can occur with some of the commonly used measles IgM EIA.

VIDRL was invited by WHO to coordinate a global quality assura n c e
p r o g ram (QAP) for measles IgM serology. The aims of the panels
are to assess the proficiency of labora t o ries in the WHO labora t o ry
n e t wo rk testing for measles IgM, to identify problems with any
a s s ays routinely used in these labora t o ries and to check the
a c c u racy of data report i n g .

The fi rst panel was distri buted in 2001 to 46 labora t o ries and the
p r o g ram has continued to expand with 99 labora t o ries part i c i p a t i n g
in the 2003 progra m .

A n a lysis and compilation of the final repor t for panel 00703 
was completed this ye a r. I n t e rim repor ts of results achieved by
each par ticipating labora t o ry had previously been sent within
a p p r ox i m a t e ly 10 wo rking days of transmission of results to
V I D R L . I n t e rim repor ts are sent by email to the par t i c i p a t i n g
l a b o ra t o ry, the WHO regional co-ordinator and the WHO Global
Project Leader. This enables a quick fo l l ow-up on a labora t o ry
e x p e riencing problems with its testing progra m .

PANEL 00703

The 2003 measles panel was distri buted globally to National 
and Regional Measles reference labora t o ries within the W H O
measles netwo rk and 99 labora t o ries returned results for analy s i s .

The WHO regions included were Eastern Mediterra n e a n ,
A f ri c a n , South East A s i a n , Europe and the We s t e rn Pa c i fi c.

Figure 11 shows the approximate site of the 99 labora t o ries 
that submitted results.
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All samples were undiluted serum samples, c o m p ri s i n g :

1 1 Measles IgM positive (sourced from 1999/2001 measles
outbreaks in V i c t o ri a , A u s t ra l i a )

5 Measles IgM negative (VIDRL staff vo l u n t e e rs )
2 Pa rvov i rus IgM positive (diagnostic sera )
2 Rubella IgM positive (diagnostic sera )

Ninety percent of labora t o ries achieved a score of 90% or
g r e a t e r. A score of 100% was achieved by 58% of labora t o ri e s .
Compared to previous panels where 96% achieved >90% and
>65% of participants were achieving scores of 100%, there 
was a slight decrease in ove rall perfo rm a n c e.The Dade Behri n g
Enzygnost IgM measles kit was used by 71% of labora t o ri e s .

PANEL 00704

Panel 00704 was distr i buted in 2004.

All samples were undiluted serum samples, c o m p ri s i n g

1 0 Measles IgM positive (sourced from 1999 measles outbreak 
in V i c t o ri a , A u s t ra l i a )

6 Measles IgM negative (VIDRL staff vo l u n t e e rs )
2 Pa rvov i rus IgM positive (diagnostic sera )
2 Rubella IgM positive (diagnostic sera , 1 also positive for measles)
1 Dengue IgM positive (supplied by the WHO Measles

l a b o ra t o ry Bra z i l )

This panel has so far been distr i buted to labora t o ries in the
A f rican and Eastern Mediterranean regions. I n t e rim repor ts 
h ave been sent to participating labora t o ries and WHO regional
and global co-ordinators .

WHO Regional Po l i ovirus Refe re n ce
L a b o ra tory We stern Pacific Region

The poliov i rus reference labora t o r y at VIDRL is a member of 
the WHO global netwo rk of labora t o ries for the eradication 
of poliomye l i t i s . Specimens from cases of acute flaccid para lysis 
(AFP) are refe rred from Brunei Darussalam and the Pa c i fic Island
c o u n t ries for poliov i rus testing. In 2004, testing of 29 specimens
from 15 AFP cases from these countries was perfo rmed and,
while no poliov i ruses were detected, non-polio enterov i ru s e s
were isolated from two cases. A d e n ov i ruses were isolated from
t wo fur ther cases.

The VIDRL polio labora t o ry is also a Regional Refe r e n c e
L a b o ra t o ry for the We s t e rn Pa c i fic Region. R e ference labora t o ry
responsibilities invo l ve the further testing of poliov i rus isolates
r e fe rred from national labora t o ries in the We s t e rn Pa c i fic region.
National labora t o ries also refer untyped enterov i rus isolates 
for further identifi c a t i o n . The Regional Reference Labora t o ry is 
a cell bank for the We s t e rn Pa c i fic region and supplies national
l a b o ra t o ries with the WHO approved cell lines, RD-A and L20B,
for poliov i rus isolation.

In 2004, 51 specimens or poliov i rus isolates were refe rred from
M a l aysia and the Philippines. A further 326 specimens and isolates
were refe rred from Papua New Guinea and Viet Nam (Ho Chi
Minh City) for retesting, as part of an ongoing labora t o ry quality
a s s u rance progra m . No wild poliov i ruses were detected from any
of the samples.

The We s t e rn Pa c i fic region has remained free of endemic wild
p o l i ov i rus since the declaration by WHO in October 2000.
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C o l l a b o rations with WHO

E X PANDED PROGRAM ON IMMUNIZAT I O N
The Head of the Polio Reference Labora t o ry conducted an 
on-site accreditation review of the national polio labora t o ries 
of Viet Nam located in Hanoi and Ho Chi Minh City.

I N F LUENZA PANDEMIC PREPA R E D N E SS 
IN THE WESTERN PACIFIC REGION
Wo rking with staff from WHO Headquar t e rs in Geneva and the
We s t e rn Pa c i fic Regional (WPR) Office in Manila, Dr Heath Kelly,
wo rking as a consultant for the W P R , d e veloped a draft checklist
for influenza pandemic preparedness. The checklist was divided
into what were considered to be essential and desira ble sections.
It was intended that countries (member states) which had not
commenced pandemic planning could use the checklist as a 
guide to commence planning, or member states that were we l l
advanced with planning could check the comprehensiveness of
their plans. After discussion with representatives from countri e s
that had experienced avian influenza and/or SARS, the checklist
was modified to reflect some of the experiences of these
c o u n t ri e s . It was subsequently edited by staff from W H O
H e a d q u a r t e rs and circulated for comment. A final document 
was published in May 2005.

MEETING AT T E N DA N C E
This year VIDRL staff chaired the WHO Wo rkshop on Labora t o ry
S u rveillance of Measles in the We s t e rn Pa c i fic Region, M a n i l a , a n d
the WHO Meeting on the Standardization of the Nomenclature
for Describing the Genetic Chara c t e ristics of W i l d - Type Rubella
V i ru s e s , G e n e v a . VIDRL was also represented at the W H O
B i o s a fety Group Special Meeting on Polio Eradication Biosafe t y
I s s u e s , G e n e v a .
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O P E R AT I O N S

D u ring 2004 there were two main areas of activity. The fi rst 
was the development of the sequence analysis software, and 
the second the ongoing development of the Medipath system.

SEQUENCE ANALYSIS SOFTWA R E
The Medipath based sequence analysis module for HIV 
c o n t i nued to be refined during 2004.The State HIV Refe r e n c e
L a b o ra t o ry has been using Medipath for a number of ye a rs to
record and report significant mutations associated with resistance
to antiviral thera py. A number of modules have been deve l o p e d
for the Medipath System for monitori n g , a n a lysing and repor t i n g
these mutations in association with other test results. T h e
sequence analysis engine identifies the mutations of diagnostic
i m p o r tance and generates the appropriate report via a we b
b r owser interface.

Assistance was also provided to the Molecular Research and
D e velopment Division regarding the ongoing development of the
HBV sequence analysis software that was commissioned in 2001.
The changes introduced in 2004 were associated with the ‘ H B V
full genome’ a n a lysis required for a new study funded by the 
N I H , U S A .

M E D I PATH LABORATORY COMPUTER SY S T E M
The specimen registration and account generation programs we r e
e x t e n s i ve ly modified to automatically enforce new data
consistency checks relating to key dates and refe rred specimen
d e t a i l s , as well as enforcing new billing requirements associated
with the introduction on May 1s t of the new rule change allow i n g
p u bl i c ly owned pathology labora t o ries to claim for the Refe rr e d
Specimen charg e.These changes to the programs also required
e x t e n s i ve updating of our Sender – Doctor file to enable the
c l a s s i fication of refe rring organisations for tri g g e ring the new
billing ru l e s . F o l l owing agreements with a number of refe rri n g
o rg a n i s a t i o n s , the billing programs were further modified to
‘ a u t o m a t i c a l ly ’ manage the billing of ‘ p rivate patients’ in 
p u blic hospitals.

M a ny changes were made to the file maintenance modules to
i m p r ove the speed and flexibility in making ‘ s y s t e m – w i d e ’ c h a n g e s
to billing schedules, billing options, a bbreviation codes, wo rk s h e e t s ,
patient file merge details, and audit repor t i n g .The electronic
r e p o r ting of test results was fur ther modified to accommodate
v a rious clinic requirements and to provide customised data fi l e
fo rmats for their in-house databases. These changes required
s i g n i ficant modifications and extensive testing to ensure reliabl e
d e l i ve ry of the required data.

Changes to the billing module to manage full episode
consolidation of Medicare and other rebateable invoice types
were carried out to fur ther improve the reliability of the system
when generating invo i c e s . Institutional customers were prov i d e d
with the option of electronic invoices as well as the option fo r
receiving them by an encrypted email serv i c e.

New data extraction programs were developed for a wide 
range of purp o s e s , most of the new programs being associated
with the extraction of patient result data which was subjected 
to fur ther analy s i s .

The Result Enquiry program was fur ther enhanced with additional
options for re-sending electronic copies to other than the
r e fe rring org a n i s a t i o n , as well as an audit option for confi rm i n g
the delive ry and collection time of electronic copies.

E x t e n s i ve preparations were undert a ken for the introduction of 
a ‘ Patient A l i a s ’ system which would allow for the same patient fi l e
to be known by different patient personal identifi e rs depending
on the refe rring org a n i s a t i o n .This was initially expected to be
completed by late 2004 but due to the large number of changes
required for the full implementation of this serv i c e, it will not 
n ow be completed until sometime in the fi rst half of 2005.

An instrument interface for Bayer 340 DNA analyser was
completed for downloading assay results and importing them 
in the Medipath results fi l e.
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PC3 HIV CULTURE LABORATORY 
This labora t o ry is operated at –50 Pascals relative to atmospheri c
p r e s s u r e. The negative pressure is controlled by vari a ble speed
fans in the air-conditioning system. On 9th December 2004 the
a i r-conditioning system was shut down for serv i c e. S h o rt ly after
an apparently normal air-conditioning start-up labora t o ry staff
noticed white dust and plasterboard ‘ c h u n k s ’ on the labora t o ry
f l o o r. Plasterboard wall sheets on the west wall had ‘ bu l g e d ’ o u t
from the support studs and noggins such that hand pressure
could press the board back at least 10 mm.The breaks in the
plasterboard were seen at the positions of power and data points.
ThAdvice was sought from architects and consulting engineers
b e fore repairs were carried out. E x p e r t opinion concluded the
cause to be defe c t i ve wo rkmanship at the time of the labora t o r y
c o n s t ru c t i o n .

R e p a i rs to the wall structure and internal surfaces were carri e d
out and the labora t o r y is once more opera t i o n a l . A more
complete review and upgrade of the labora t o ry will be
u n d e r t a ken on an elective basis in the near future subject to 
the availability of funding.

JANE BELL HOUSE BRICKWO R K
A bri c k wo rk crack high on the Jane Bell House brick wall 
facing Wreckyn Street has been monitored since 1998.
The chara c t e ristics displayed by the crack have remained 
s t a ble over 2003 and 2004, h owe ver advice from a stru c t u ra l
engineer will be sought in 2005.

S E C U R I T Y
The VIDRL building security system was upgraded this ye a r.
Software received an incremental upgra d e, and a new more
p owerful computer wo rkstation was installed to provide increased
c a p a c i t y. P hysical security of the computer room was also
i m p r oved via additional electronic access controls.

Water has entered the basement on seve ral occasions prior to
V I D R L’s occupancy of the bu i l d i n g .VIDRL has installed seve ra l
anti-flooding measures to protect equipment including a bu n d ,
a sump and automatic pump. Sand bags are provided to give
f u r ther protection in cases of severe flooding. A new water
detection device has been installed this year to give an early
w a rning of water in the basement by auto-dialling the Labora t o ry
Manager on-call.

The small computer room on Level 2 houses the Building System
computer and the Building Security computer.These computers
control many important building functions. The provision of an
e l e c t r o n i c a l ly controlled lock with card access has improve d
s e c u rity for this room.

The freezer area in the VIDRL basement contains 30 ultra - l ow
t e m p e rature freeze rs . The area has been secured by a strong
fence/wall and a door supplied with an access card lock.The door
is locked using a magnetic lock located at the top of the door.
F o l l owing review of the system an additional drop bolt has been
added that is controlled electronically and located at the bottom
of the door, to provide a more secure closure.

P LU M B I N G
Leaking hot water pipes continue to be encountered in the 
ceiling space. Three pipe repairs were made and the electric 
t race heaters remove d .

EQUIPMENT PURCHASES
The fo l l owing items of equipment were purchased this ye a r :

E q u i p m e n t S e c t i o n

Sonicator - Misonix Molecular R&D

Slide Stainer - Hema Tek 2000 H a e m a t o l o g y

Seqscape V2.1 Initial Licence Molecular R&D

Fast Prep Extraction Instrument M y c o b a c t e rium Reference 
L a b o ra t o ry

Incubator – Carbon Diox i d e B a c t e ri o l o g y

Biological Safety Cabinet Class 2 Molecular R&D

T h e rmalCycler V i ral Identifi c a t i o n
- Cooled Gradient Palm Cycler

Incubator – Forma Water jacke t Molecular R&D

Gel Doc EQ System PC V i ral Identifi c a t i o n

T h e rmocycler Molecular R&D
- MJ Research PTC-200 dual bl o c k
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A d v i s o ry Committee, Idenix Pharm a c e u t i c a l s

Member of Hepatitis C Sub-Committee 
of the Ministerial A d v i s o ry Committee 
on A I D S , Sexual Health and Hepatitis

E d i t o rial Board for the fo l l ow i n g
i n t e rnational journ a l s : H e p a t o l o g y,
Antimicrobial Agents & Chemothera py,
A n t i v i ral Research, A n t i v i ral Chemistry and
C h e m o t h e ra py, Vi ral Hepatitis Rev i ew s,
A n t i v i ral T h e ra py, J o u rnal of Clinical Vi r o l o g y
and International A n t i v i ral New s

Joseph Manitta

H o n o ra ry Senior Lecturer, M e d i c a l
L a b o ra t o ry Sciences, RMIT Unive rs i t y.

A s s e s s o r, National Association of Te s t i n g
A u t h o ri t i e s , S y d n e y.

Dr Bill Maskill

M e m b e r, Pathology Messages Wo rk i n g
G r o u p, Standards A u s t ralia Health
I n fo rmatics IT – 14-6-5.

Rhonda McCaw

M e m b e r, O rganising Committee fo r
V i c t o rian Hepatitis C Awareness 
Week (HAPPE).

M e m b e r, R e ference Committee, A c c e s s
I n fo rmation at the Alfred Hospital.

Dr Michaela Ridd e l l

NHMRC Sidney Sax Po s t d o c t o ral Fellow.

M e m b e r, Enhanced Measles, M u m p s ,
Rubella Surveillance ( D e p a rtment of 
Human Serv i c e s ) .

I nvited Reviewe r, Clinical and Diagnostic
L a b o ra t o r y Immunology, J o u rnal of Clinical
M i c r o b i o l o g y, A u s t ralian and New Zealand
J o u rnal of Public Health.

R e p o r t reviewe r, R C PA Serology QAP.

Dr Bruce T h o r l ey

Member of Polio Exper t Committee,
A u s t ra l i a .
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APPENDIX 6

S TAFF IN 2004
D i re c t o r
Dr Mike Catton

L a b o r a t o ry Manager
Rob Pri n g l e

Business Manager
Renato Raimondi

F i n a n c e
Mouhamed Kaya l

Medical Registrar
Dr Pat Charl e s
Dr Ben Cow i e
Dr Jack Richards

Medical Micro b i o l o g i s t
Dr David Leslie

I n formation Systems 
Dr Bill Maskill 
Rob Wa rren 
Dallas W i l s o n

E xe c u t i ve support
Pam Nagle
S a n d ra Maunders
Lisa Clay wo r t h
Wendy Leong-Shaw
Sharon Macke n z i e

General Office
K ay Hunt
A rron Lau

Data Entry / B i l l i n g
Adele A t t a r d
C h ristine D'Angelo
Shanti Lamb
Jan McSeve ny
Edith Spiteri
Dana We xe l b a u m

Specimen Reception
M a rg h e rita D'Angelo
Sam Djukic
Roma Hagos
Naomi To m l i n s o n
Lynn Metcalf
Julie Va t s i l a s

C S S D
B rigitte Ford
Wendy Staal

M a i n t e n a n c e
Vicki Miftari 
Don Sheppard

Division of V i ro l o gy 
Head of Division: Dr Mike
C a t t o n

S e ro l o gy
Dr Alan Breschkin
Louise Carolan
S t av Corby 
Shannon Curl e y
Adam Enri q u e z
M a rie Gerra r d
T h e o d o ra Kaminis 
Theo Kara p a n a g i o t i d i s
Jennie Leydon
Suellen Nicholson
M a ria Ramirez
Sue Ta n n e r
Megan W h e e l e r

H o n o r a ry A p p o i n t m e n t
A/Prof John Hay m a n
A/Prof Paul Johnson
Dr A n t h o ny Della Po r t a
Dr Noel Bennett

Viral Identification
Dr Chris Birch
Abdul A m i ri
Louise Carolan
D o ris Chibo 
Julian Dru c e
Nicole Gardiner
Matthew Kaye
Renata Kostecki
Tracey Middleton
Jessica Morri s
Jodie Nicholls
Gina Pa p a d a k i s
Brenna Scholes
Roseena Ta q i
Thomas Tra n
Brett Tr o u n s o n

E l e c t ro n
M i c ro s c o py / G a s t ro e n t e ro l o gy
Dr John Mars h a l l
Anna Dimitri a d i s

Division of Epidemiology
Head of Division: A/Prof Heath
K e l ly

E p i d e m i o l o gy
Michaela Riddell
H a zel Clothier
J oy Tu rn e r
Janin Hoffman

Polio Refe rence Laboratory
B ruce T h o rl e y
K e rri-Anne Bru s s e n
Aishah Ibra h i m
Jason Robert s
Vicki Stambos
D avid Ty s s e n

Division of Research and
Molecular Deve l o p m e n t
Head of Division: P r o fe s s o r
Stephen Locarn i n i

Molecular Micro b i o l o gy
Dr Scott Bow d e n
Rachel Hammond
K a t hy Jackson
Rhonda McCaw
L i l ly Tra c y
Liza Cabu a n g

Molecular Pharmacology
Dr Tim Shaw

Molecular R&D
Dr Angeline Bar t h o l o m e u s z
Anna Ayres 
Danni Colledge
Jo Dean
Ben Dewar
Ros Edwards 
Dr Margaret Littlejohn
Nadia Wa rn e r
Geoff T h o m p s o n
M a rgaret Nash
Tina Sozzi
S a l ly Rodgers
L i l ly Yu e n
Alex T h o m p s o n
Lucy Selleck

Division of Micro b i o l o gy
Head of Division: Dr Dav i d
L e s l i e

Malaria/Exotic Pathogens
/ B i o c h e m i s t ry
Joe Manitta 
Wayne Metcalf 
Anna Zorzetti 

Mycobacterium 
R e fe rence Laboratory
Aina Sieve rs 
C h ristine Birch 
K e rrie Lea
Gina Pa p a d a k i s
G wen Styger
Wendy Ong

Mycobacterium 
Molecular Researc h
Dr Janet Fyfe 
M a ria Globan
K e rry Raios

B a c t e r i o l o gy / P a r a s i t o l o gy
Dr Norbert Rya n
F rancesca Azzato 
C h ristine Birch
Aaron Lock
Melissa Po n t r e
S a n d ra Rober t s o n
Jason Sends

* includes part-time staff and
staff who joined or left V I D R L
d u ring 2004
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Appendix 7 

A B B R E V I AT I O N S
A DV A d e fovir Dipivox i l
A F P Acute Flaccid Pa ra ly s i s
B C G Bacillus Calmette-Gueri n
C I C o n fidence Interv a l
C S I RO C o m m o n wealth Scientific and Industr ial 

Research Org a n i s a t i o n
D F P D ried Fingerp ri c k
D H S D e p a r tment of Human Serv i c e s ,V i c t o ri a
D o H A C o m m o n wealth Department of Health 

and A g e i n g
DV B D ried Venous Blood
DV B S D ried Venous Blood Spots
E D E m e rgency Depart m e n t
E I A Enzyme immu n o a s s ay
E L I S A E n z y m e - L i n ked Absorbent A s s ay
E T V E n t e c av i r
G P s G e n e ral Pra c t i t i o n e rs
H B V Hepatitis B V i ru s
H C V Hepatitis C V i ru s
H E V Hepatitis E V i ru s
H I V Human Immu n o d e ficiency V i ru s
H I V- 2 Human Immu n o d e ficiency V i rus Type 2
H S V H e rpes Simplex V i ru s
H S V- 1 H e rpes Simplex V i rus 1
H S V- 2 H e rpes Simplex V i rus 2
I L I I n f l u e n z a - L i ke Illness
I T S I n t e rgenic Spacer Region
I U I n t e rnational Units

M AC M y c o b a c t e rium avium c o m p l e x
M I R U M y c o b a c t e rial Inters p e rsed Repeating Units
M M L S M e l b o u rne Medical Locum Serv i c e
M R I Magnetic Resonance Imaging
M R L M y c o b a c t e rium Reference Labora t o ry
M S H C M e l b o u rne Sexual Health Centre
M V Measles V i ru s
N H & M R C National Health and Medical Research Council
N H S Q L National High Security Quarantine Labora t o ry
N I H National Institutes of Health
O D Optical Density
P C 3 P hysical Containment Level 3
P C 4 P hysical Containment Level 4
P C R Po ly m e rase Chain Reaction
P E C Polio Exper t Committee
Q A P Quality A s s u rance Progra m
RT R e ve rse Tra n s c ri p t a s e
RT- P C R R e ve rse Tra n s c riptase Po ly m e rase Chain Reaction
S A R S S e vere Acute Respira t o ry Syndrome
S A R S - C o V S e vere Acute Respira t o ry Syndrome 

Human Coronav i ru s
T B Tu b e r c u l o s i s
t k T hymidine kinase
VA P P Vaccine Associated Pa ra lytic Po l i o
V E Vaccine Effe c t i ve n e s s
V I D R L V i c t o rian Infectious Diseases 

R e ference Labora t o ry
V I D S V i c t o rian Infectious Diseases Serv i c e
W H O Wo rld Health Org a n i z a t i o n
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