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Abstract

The National Rotavirus Reference Centre together with collaborating laboratories Australia-wide has
conducted rotavirus surveillance since June 1999. This report describes the serotypes of rotavirus strains
responsible for the hospitalisation of children with acute gastroenteritis during the period 1 July 2005 to
30 June 2006. Eight hundred and forty-eight faecal samples from across Australia were examined using
monoclonal antibody immunoassays, reverse transcription-polymerase chain reaction and polyacrylamide
gel analysis. Serotype G1 was the dominant serotype nationally, representing 40.2 per cent of all strains,
followed by serotype G4 (22.6%0), serotype G9 (15.1%) and serotype G3 (14.7%). Genotype G12 strains
were identified for the first time in Australia. As in previous years, there was substantial geographic vari-
ation in the prevalence of rotavirus serotypes. Commun Dis Intell 2006;30:434-438.
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Introduction

Group A rotaviruses are the single most important
cause of severe gastroenteritis in young children
worldwide. An estimated 500,000 children die
annually of severe diarrhoea, however few of these
deaths occur in developed countries.! Rotavirus
induced disease accounts for up to 50 per cent
of childhood hospitalisations for diarrhoea, with
10,000 Australian children hospitalised each year,?
costing an estimated $26 million in direct costs.
Clinical trials of two live oral rotavirus vaccines,
Rotarix® (GlaxoSmithKline) and RotaTeq® (Merck)
conducted in over 60,000 children worldwide have
shown that both vaccines are highly efficacious in
prevention of severe diarrhoea and hospitalisation
due to rotavirus infections.®** As a result, these
vaccines have been licensed in Australia and many
other countries throughout the world during 2006.

National epidemiological surveillance of rotavirus
strains remains an important component in rotavirus
vaccine evaluation and implementation programs.
During the past five years, the national surveillance
program has reported the emergence of serotype
G9 strains as the dominant serotype nationally, and
reported the re-emergence by serotype G1 as the
dominant type since the 2003-2004 rotavirus sea-
son.>® The changing pattern of dominant serotypes,
together with the multiple types identified in the
Australian population each year, highlights the diver-
sity of rotavirus strains capable of causing disease
in children.

The surveillance and characterisation of rotavirus
strains causing annual epidemics of severe diar-
rhoea in young children in Australia continues to be
undertaken by the National Rotavirus Reference
Centre in Melbourne, together with nine collabo-
rating laboratories. In this report we describe the
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results for the period 1 July 2005 to 30 June 2006,
and identify the geographic distribution of the pre-
dominant rotavirus serotypes.

Methods

Rotavirus positive specimens detected by enzyme
immunoassay (EIA) or latex agglutination in collabo-
rating laboratories were collected, stored frozen and
forwarded to Melbourne, together with relevant age
and sex details. Specimens were then serotyped
using an in-house monoclonal antibody (MAb) based
serotyping EIA. The EIA employed a panel of MAbs
specific for the major glycoprotein VP7 of the outer
capsid of the five major group A human rotavirus
serotypes (G1, G2, G3, G4 and G9).” Strains which
could not be assigned a G serotype were genotyped
by reverse transcription/polymerase chain reaction,
using serotype specific oligonucleotide primers.®
Polyacrylamide gel electrophoresis (PAGE) was
used to classify rotavirus strains genetically into
electropherotypes, and to examine the extent of
sharing of the same electropherotype between col-
laborating centres.

Results
Number of isolates

A total of 1,011 specimens were received for analy-
sis from Melbourne and the collaborating centres
in New South Wales, the Northern Territory, South
Australia, and Western Australia. Eight hundred and
forty-eight specimens were confirmed as rotavirus
positive using our in-house EIA assay. Specimens

containing insufficient specimen for testing, or
specimens that were not confirmed to be positive for
rotavirus (n=163) were not analysed further.

Age distribution

The overall age distribution of children with acute
rotavirus gastroenteritis is depicted in the Figure. In
the reporting period, 43.7 per cent of cases were
from infants 12 months of age or less, 30.6 per
cent were from patients 13—24 months of age, and
10.7 per cent were from patients 25-36 months
of age. Overall, 85 per cent of samples were from
children aged three years or less, and 92.9 per cent
were from children aged five years or less. The male
to female ratio was 1:1.

Figure.  Cases of rotavirus, Australia, 1 July
2005 to 30 June 2006, by age group

Number of samples
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Table. Rotavirus G serotypes, Australia, 1 July 2005 to 30 June 2006
Centre Total Serotype
number | g3 G2 G3 G4 G9 mix NR

% n % n % n % n % n % n % n
Melbourne 132 79.5 105| 2.3 S 83 7| 0.8 8.3 11| 08 1 3.0 4
Sydney (POW) 52 58 29 38 2 0 o| 58 346 18| 0 0 0 0
Sydney (Westmead) 80 61.3 49| 50 4 3.7 3| 25 7.5 0 O 20
Perth 76 408 31 0O O 2.6 2| 54.2 41 13 0O O 1.3 1
PathWest WA 171 32.2 55| 1.2 2 2.3 41 49.7 85| 64 11, 06 1 76 13
Alice Springs 133 3.0 0 0| 692 92| 23.3 31| 23 3| 15 2 0.7 1
Darwin 41 19.5 8 0| 122 5 2.4 1 634 26 0O O 24
Darwin (Western 70 0 0 0O 01712 12 0 714 50, 29 2 | 86
Pathology)
Adelaide 93 64.5 60 0O O 0 0| 30.1 28| 22 2 0 3.2 S
Total 848 402 341 13 11 | 147 125|226 192|151 128 0.7 6 53 45

An additional 163 specimens were omitted from analysis due to insufficient sample, or specimen was not confirmed to be rotavirus

positive.

* Eleven samples were identified as genotype G12.
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Serotype distribution

The rotavirus serotypes identified in Australia from
1 July 2005 to 30 June 2006 are shown in the
Table. Serotype G1 was the most common, repre-
senting 40.2 per cent of all specimens. It was the
dominant strain in the 3 southern state capital cities
of Melbourne, Sydney, and Adelaide, and was the
second most common type in Western Australia.
Serotype G4 was the second most common
serotype nationally, and represented 22.6 per cent
of specimens. It was identified in eight of the nine
collaborating centres but was the dominant type
only in Western Australia. Nationally, serotype G9
and G3 represented 15.1 per cent and 14.7 per cent
of all specimens, respectively. Serotype G9 strains
were found in all centres, and were the dominant
type in Darwin. Similarly, serotype G3 strains were
found in seven of the nine centres, and were domi-
nant in Alice Springs. Only nine serotype G2 strains
were each identified in three centres during the
study, and represented less 1.3 per cent of the total
strains identified. Interestingly, 11 samples from The
Children’s Hospital at Westmead in Sydney were
found to be genotype G12.

Less than one per cent of the rotavirus samples
contained multiple serotypes, and in 4.0 per cent
of the samples a serotype was not identified. The
latter could be samples with virus numbers below
the detection limits of our assays, or could have
contained inhibitors present in extracted RNA which
prevent the function of the enzymes used in RT
and/or PCR steps. It is unlikely that these represent
unusual serotypes not identified using standard
methods, since none of the non-typeable isolates
exhibited unusual PAGE patterns. Future studies
will include further characterisation of the genes
encoding the outer capsid proteins of these strains.

Discussion

National rotavirus surveillance from 1 July 2005
to 30 June 2006 found that serotype G1 was the
dominant serotype nationally, comprising 40.2 per
cent of all strains. It was identified in all centres, and
continues to be the dominant type along the Eastern
seaboard, in Melbourne and Sydney and Adelaide.
Serotype G1 has been the dominant type nationally
for all except two years since 1999.9%° It was only
the emergence of serotype G9 during 2001-03,
which replaced G1 as the dominant serotype in
Australia. Serotype G1 continues to be reported as
the dominant type in epidemiological studies con-
ducted throughout the world.***?

The survey highlights the diversity of serotypes that
cause disease in Australian children. Serotype G4,
G9 and G3 strains were each the dominant serotype

in one location (Western Australia, Darwin and Alice
Springs), and comprised 22.6 per cent, 15.1 per
cent and 14.7 per cent of all strains nationally.

Of significance was the emergence of serotype G4
strains as the dominant type in Western Australia,
and second most predominant serotype in two cen-
tres (Adelaide and Alice Springs). The emergence
of serotype G4 strains follows three previous annual
reports which showed that G4 strains represented
only a minor type nationally (<2% overall). The last
time serotype G4 strains represented an important
serotype in Australia was 2001, when it was identi-
fied in 9.7 per cent of strains nationally.*®

While serotype G3 remained a significant cause of
acute gastroenteritis in Alice Springs in this survey,
its prevalence throughout Australia has declined rap-
idly, from a prevalence of 36.6 per cent in 2004-05
to 14.7 per cent nationally this year. The predicted
eastward spread of G3 strains to Adelaide, Sydney
and Melbourne did not occur during the 2005-06
reporting period and this may explain the decline in
G3 predominance.

The prevalence of serotype G9 has slightly
increased during the current survey, being present
in all collaborating centres for the first time since the
2003-04 report, and represented 15.1 per cent of
all strains nationally. This is an increase from the
previous survey, however, whether serotype G9 will
become the dominant type nationally as it was in
2001-03 remains to be determined.

The identification of genotype G12 strains represents
the first report of strains belonging to this type in
Australia. Genotype G12 strains were first identified
in the Philippines in 1990, and have subsequently
been identified in a variety of countries such as
Japan, Malaysia, Italy, the United States of America
and India as a single isolate or minor proportion.*+-¢
Whether this genotype continues to emerge is
unclear. In Australia, it is likely that genotype G12
will be similar to genotype G6 and G8 which rep-
resent rare strains, identified as single infections or
small outbreaks. However, continued surveillance
for these rare genotypes is important to understand
whether they emerge as important types.

The rotavirus serotyping results from this survey,
together with those of previous years, highlights the
changes in the prevalence of rotavirus strains across
Australia. In addition, the identification of genotype
G12 further highlights the diversity of strains capa-
ble of causing severe disease in Australian children.
Therefore, given the recent licensure of two rotavirus
vaccines in Australia, understanding the fluctuations
in rotavirus serotypes using multi-centre national
surveillance will provide valuable insight into vac-
cine efficacy.

Commun Dis Intell Q Rep 2006;30 https://doi.org/10.33321/cdi.2006.30.41

436



Australian Rotavirus Surveillance Program, 2005-06

Annual report

Acknowledgements

The Rotavirus Surveillance program is supported by
grants from the Australian Government Department
of Health and Ageing, GlaxoSmithKline and CSL.

Dr Kirkwood is supported by an RD Wright
Fellowship, National Health and Medical Research
Centre.

Rotavirus positive specimens were collected from
numerous centres throughout Australia. The sig-
nificant time and effort involved in the collection,
storage, packaging, compiling data and forwarding
of specimens was much appreciated. Without the
contribution of the following people the study would
not have been possible.

New South Wales

Prof W Rawlinson, Dr C Mclver and members of the
Virology Division, Prince of Wales Hospital

Dr A Kesson and members of the Microbiology
Department, The Children’s Hospital at Westmead

Northern Territory

Dr P Southwell and members of the Microbiology
Department, Royal Darwin Hospital, Casuarina

Dr B Truscott and members of the Pathology
Department, Western Diagnostic Pathology, Tiwi

Mr J McLeod and members of the Microbiology
Department, Alice Springs Hospital, Alice Springs

South Australia

Dr A Lawrence and members of the Microbiology
and Infectious Diseases Department, Women'’s and
Children’s Hospital, North Adelaide

Victoria

Dr R Alexander and members of the Virology
Department, Royal Children’s Hospital, Parkville

Western Australia

Dr K Lindsay and members of the Virology
Department, Princess Margaret Hospital for
Children, Subiaco

Dr D Smith, Dr G Harnett and members of Division
of Microbiology, PathWest LM

The Queen Elizabeth Medical Centre, Nedlands

References

10.

11.

Parashar UD, Hummelman EG, Bresee JS, Miller MA,
Glass RI. Global illness and deaths caused by rotavirus
disease in children. Emerg Infect Dis 2003;9:565-572.

Carlin JB, Chondros P, Masendycz P, Bugg H,
Bishop RF, Barnes GL. Rotavirus infection and
rates of hospitalisation for acute gastroenteritis in
young children in Australia, 1993-1996. Med J Aust
1998;169:252-256.

Vesikari T, Matson DO, Dennehy P, Van Damme P,
Santosham M, Rodriguez Z, et al. Safety and efficacy
of a pentavalent human-bovine (WC3) reassortant
rotavirus vaccine. N Engl J Med 2006;354:23—-33.

Ruiz-Palacios GM, Perez-Schael |, Velazquez FR,
Abate H, Breuer T, Clemens SC, et al. Safety and effi-
cacy of an attenuated vaccine against severe rotavirus
gastroenteritis. N Engl J Med 2006;354:11-22.

Kirkwood C, Bogdanovic-Sakran N, Ruth B, Barnes G;
National Rotavirus Reference Centre. Report of the
Australian Rotavirus Surveillance Program, 2003—
2004. Commun Dis Intell 2004;28:481-485.

Kirkwood CD, Bogdanovic-Sakran N, Clark R,
Bishop RF, Graeme LB. Report of the Australian
rotavirus surveillance program, 2002—-03. Commun
Dis Intell 2003;27:492—-495.

Coulson BS, Unicomb LE, Pitson GA, Bishop RE.
Simple and specific enzyme immunoassay using
monoclonal antibodies for serotyping human rotavi-
ruses. J Clin Microbiol 1987;25:509-515.

Gouvea V, Glass RI, Woods P, Taniguchi K, Clark HF,
Forrester B, et al. Polymerase chain reaction amplifi-
cation and typing of rotavirus nucleic acid from stool
specimens. J Clin Microbiol 1990;28:276—-282.

Masendycz P, Bogdanovic-Sakran N, Palombo E,
Bishop R, Barnes G. Annual report of the Rotavirus
Surveillance Program, 1999/2000. Commun Dis Intell
2000;24:195-198.

Kirkwood C, Bogdanovic-Sakran N, Clark R,
Masendycz P, Bishop R, Barnes G. Report of Australian
Rotavirus Surveillance Program, 2001/2002. Commun
Dis Intell 2002;26:537-540.

Santos N, Hoshino Y. Global distribution of rotavirus
serotypes/genotypes and its implication for the devel-
opment and implementation of an effective rotavirus
vaccine. Rev Med Virol 2005;15:29-56.

Commun Dis Intell Q Rep 2006;30 https://doi.org/10.33321/cdi.2006.30.41

437



12.

13.

14.

Gentsch JR, Laird AR, Biefelt B, Griffin DD, Banyau K,
Ramachandran M, et al. Serotype diversity and
reassortment between human and animal rotavirus
strains: implications for rotavirus vaccine programs.
J Infect Dis 2005;192 Suppl 1:S146-159.

Masendycz P, Bogdanovic-Sakran N, Kirkwood C,
Bishop R, Barnes G. Report of the Australian Rotavirus
Surveillance Program, 2000/2001. Commun Dis Intell
2001;25:143-146.

Samajdar S, Varghese V, Barman P, Ghosh S, Mitra U,
Dutta P, et al. Changing pattern of human group
A rotaviruses: emergence of G12 as an important
pathogen among children in eastern India. J Clin Virol
2006;36:183-188.

15.

16.

Shinozaki K, Okada M, Nagashima S, Kaiho I,
Taniguchi K. Characterization of human rotavirus
strains with G12 and P[9] detected in Japan. J Med
Virol 2004;73:612-616.

Griffin DD, Nakagomi T, Hoshino Y, Nakagomi O,
Kirkwood CD, Parashar UD, et al. Characterization
of nontypeable rotavirus strains from the United
States: identification of a new rotavirus reassortant
(P2A[6],G12) and rare P3[9] strains related to bovine
rotaviruses. Virology 2002;294:256-269.

Commun Dis Intell Q Rep 2006;30 https://doi.org/10.33321/cdi.2006.30.41

438


mailto:glendal@chw.edu.au

	National Rotavirus Surveillance Program annual report, 2005–06
	Abstract
	The National Rotavirus Reference Centre together with collaborating laboratories Australia-wide has conducted rotavirus surveillance since June 1999. This report describes the serotypes of rotavirus strains responsible for the hospitalisation of child...
	Introduction
	Methods
	Results
	Number of isolates
	Age distribution
	Figure. Cases of rotavirus, Australia, 1 July 2005 to 30 June 2006, by age group
	Serotype distribution


	Discussion
	Acknowledgements
	New South Wales
	Northern Territory
	South Australia
	Victoria
	Western Australia

	References


	Supplementary report: surveillance of adverse events following immunisation among children aged <7 years in Australia, 1 January to 30 June 2006



