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National Arbovirus and Malaria Advisory Committee, 2004-05 Annual report

Communicable Diseases Network Australia:
National Arbovirus and Malaria Advisory
Committee annual report 2004—-05

Conan Liu,* Annette K Broom,? Nina Kurucz,® Peter | Whelan?®

Abstract

This report describes the epidemiology of mosquito-borne disease in Australia for the mosquito-borne
disease season 1 July 2004 to 30 June 2005. Ross River virus (RRYV) infections (45%), Barmah Forest
virus (BFV) infections (30%) and malaria (19%) were the most common mosquito-borne diseases
reported in 2004—05. The Northern Territory had the highest rate of RRV notifications and the peak
notification rate (in February 2005) was 54 per cent less than the previous season. The Northern
Territory also reported the highest BFV notification rate this season, peaking in April 2005, which
was the second highest reported BFV notification rate since 1998. National RRV and BFV notification
rates were highest in the 4549 year age group. There were 799 notifications of malaria in 200405 of
which none were reported as locally acquired. This was the third highest reporting season for malaria
notifications since 1998. In contrast to previous years in which Plasmodium vivax was the predominant
species, Plasmodium falciparum was reported as the infecting species in 57 per cent of the malaria
notifications and Plasmodium vivax for 34 per cent of cases. Children in the 5-9 year age group had the
highest number of cases compared to previous years in which the peak number of cases tended to be in
young adult age groups. There were four cases of Kunjin virus (KUNV) and two cases of Murray Valley
encephalitis virus (MVEV) reported in 2004—05. Sentinel chicken surveillance data for flaviviruses and
sentinel pig surveillance data for Japanese encephalitis virus are reported. There were 188 notifications
of dengue virus infection (DENV) in 2004-05, of which 46 per cent (n=86) were reported as having been
acquired overseas. Dengue serotype 4 was the most frequently reported type, accounting for 32 per cent
of cases (n=60). Commun Dis Intell 2005;29:341-357.
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tions during 2004—05 were much lower than the
2002-03 and 2003-04 seasons, and were similar to
the 2001-02 season.
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The national notification rates for RRV and BFV in
2004-05 were 9.2 cases per 100,000 population
and 6.2 cases per 100,000 population, respectively
(Appendix 1).

Figure 2 shows that there was a reduction in the rate
of natifications for RRV infections in the 2004—-05
season compared to last season and similar to the
rate reported in 2001-02. The notification rate for
BFV has remained relatively stable over the last six
seasons.

Figure 2. Notification rate of select mosquito-
borne diseases, Australia, 1998 to 2005, by
season of onset
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During the 2004-05 MBD season (1 July 2004 to
30 June 2005), the highest number of notifications
for RRV, malaria and DENV were received in March
(Appendix 2, Figure 3). BFV notifications rose stead-
ily from July 2004 to reach the highest number of
notifications for the season in April-May 2005.

Figure 3. Notifications of select mosquito-
borne diseases, Australia, 1 July 2004 to 30 June
2005, by month of onset
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Alphaviruses

During 2004-05, the Northern Territory had the high-
est rates of BFV notifications (21.4 cases per 100,000
population) and RRV notifications (89.1 cases
per 100,000 population) (Table 1). Queensland
reported the second highest notification rate for
BFV (17.2 cases per 100,000 population) and RRV
(25.9 cases per 100,000 population).

Ross River virus infection

The number of notifications of RRV infection began
to rise in the Northern Territory during October 2004,
peaking in February 2005. High rates of infection
were reported, between two and eighteen times
above the national rate (Figure 4). The Northern
Territory peak notification rate in February 2005
(328.7 per 100,000 population) was 54 per cent
less than the previous season, but similar to the
1998-99, 1999-00 and 2002—-03 seasons.

Table 1. Number and crude annual rate of Barmah Forest virus and Ross River virus notifications,
Australia, 1 July 2004 to 30 June 2005, by jurisdiction
Jurisdiction Barmah Forest virus Ross River virus
Notifications Rate (per 100,000) Notifications Rate (per 100,000)
ACT 2 0.6 5] 1.5
NSW 432 6.4 430 6.4
NT 43 21.4 179 89.1
Qld 675 17.2 1,014 25.9
SA 18 1.2 49 3.2
Tas 0 0.0 & 1.0
Vic 22 0.4 85] 0.7
WA 64 3.2 141 71
Australia 1,256 6.2 1,858 9.2

342
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Figure 4. Annualised notification rates for Ross
River virus infection, select jurisdictions, July 1998
to June 2005, by month and season of onset
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Queensland reported a similar pattern but lower
rates of RRV infection, with increases beginning in
December 2004, peaking in March 2005 and sub-
siding in June 2005. Queensland’s peak RRV rate
was a 35-40 per cent decrease compared to the
peak seasonal rates in April 2003, and March 2004.

In contrast to last season, the rate of RRV notifica-
tions in Western Australia remained around the
national average throughout the reporting period.

The rate of national naotifications for RRV was highest
in the 45-49 age group (Figure 5). Females in the
45-49 and the 35-39 age groups, had the highest
national notification rates (18.3 cases per 100,000
population and 17.7 cases per 100,000 population
respectively, Appendix 3). The highest male national
notification rate was reported in the 50-54 age group
(17.6 cases per 100,000 population).

In general, state and territories showed similar age
and sex distribution patterns, noting that small popu-
lation sizes in older age groups in some jurisdictions
can affect reporting rates (as small changes in the
numerator lead to large changes in the overall rate).

Queensland, Western Australia and the Northern
Territory reported higher age-specific RRV notifica-
tion rates in females than in males (Appendix 3). New
South Wales reported the highest notification rates
in the 45-49 year age group (Figure 6), with males
having higher notification rates than females in the
same age group (14.8 and 11.7 cases per 100,000
population). The sex ratio for this age cohort was
99.3 males per 100 females.

In Queensland, the highest notification rates were
reported in females in the 35-39 year age group
(58 cases per 100,000 population) and in males in
the 40—44 year age group (49.2 cases per 100,000
population) (Figure 7).

CDI Vol 29 No 4 2005

Figure 5. Notification rates for Ross River
virus infections, Australia, 1 July 2004 to
30 June 2005, by age group and sex
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Figure 6. Notification rate for Ross River virus
infections, New South Wales, 1 July 2004 to
30 June 2005, by age group and sex
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Figure 7. Notification rate for Ross River
virus infections, Queensland, 1 July 2004 to
30 June 2005, by age group and sex
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In Western Australia, the highest notification rates
were reported from the 40—-44 year age group for
both sexes (males 15.5 cases per 100,000; females
23.2 cases per 100,000 population) (Figure 8). The
Northern Territory reported the highest female notifi-
cation rate in the 4549 year age group (161.8 cases
per 100,000 population) while the highest male noti-
fication rates (161.8 cases per 100,000 population)
were reported in the same 40-44 year age group
as Queensland and Western Australia (Figure 9).
The overall higher natification rates in females were
particularly striking given that the sex ratio in the
Northern Territory was 111 males per 100 females.

Figure 8. Notification rate for Ross River virus
infections, Western Australia, 1 July 2004 to
30 June 2005, by age group and sex
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Figure 9. Notification rate for Ross River virus
infections, Northern Territory, 1 July 2004 to
30 June 2005, by age group and sex

N
a
H

W Male
EFemale

-~ - N
=) o o
L L L

Notification rate (per 100,000 population)
(3]

o
L

0-4
-9
10-14
20-24
25-29
65-69
70-74
75-79
80-84
85+

)
r:)

Age group (years)

Barmah Forest virus infections

Queensland reported the highest number of BFV
notifications (n=675) for this period whereas the
Northern Territory had the highest crude annual rate
of BFV infection (21.4 cases per 100,000 population)
(Table 1). The monthly annualised BFV notification

344

rate for the Northern Territory increased gradually
from August 2004 and peaked in April 2005 (Table 1,
Figure 10), to a rate of 77.7 cases per 100,000
population. This was the second highest reported
BFV notification rate since 1998, with Queensland
reporting the highest monthly annualised BFV noti-
fication rate in April 2003 (78.4 cases per 100,000
population).

Figure 10. Annualised notification rates

for Barmah Forest virus infections, select
jurisdictions, July 1998 to June 2005, by month
and season of onset
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The age group and sex distribution of BFV cases
is similar to that of RRV with the majority reported
in adults. The national rate of notifications for BFV
was highest amongst the 45-49 year age group
(11.4 cases per 100,000 population), with males
and females in this age group having the highest
national age specific rates (Figure 11, Appendix 4).
High rates of national BFV notifications were also
recorded for the 50-54 year age group in males
(12.1 cases per 100,000 population).

Figure 11. Notification rate for Barmah Forest
virus infections, Australia, 1 July 2004 to
30 June 2005, by age group and sex
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New South Wales, Queensland and Western
Australia reported the highest age-specific BFV
notification rates as being in males (Figures 12,
13, and 14, Appendix 4). In Western Australia, the
highest notification rate was reported in males in
the 70-74 year age group while in the Northern
Territory, the highest rate was observed in both
males and females (Figure 15).

Figure 12. Notification rate for Barmah Forest
virus infections, New South Wales, 1 July 2004
to 30 June 2005, by age group and sex
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Figure 13. Notification rate for Barmah Forest
virus infections, Queensland, 1 July 2004 to
30 June 2005, by age group and sex
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Flaviviruses

The Sentinel Chicken Surveillance Programme is a
network involving New South Wales, Queensland,
the Northern Territory, Victoria and Western Australia,
and is designed to detect flavivirus activity (including
the endemic arboviruses MVEV and KUNV)."
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Figure 14. Notification rate for Barmah Forest
virus infections, Western Australia, 1 July 2004
to 30 June 2005, by age group and sex
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Figure 15. Notification rate for Barmah Forest
virus infections, Northern Territory, 1 July 2004
to 30 June 2005, by age group and sex
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Northern Territory

The sentinel chicken program in the Northern
Territory commenced in January 1992 and replaced
an earlier program run by the Australian Quarantine
and Inspection Service (AQIS). Sentinel chicken
flocks in the Northern Territory are maintained, bled
and analysed for flavivirus in a combined program
between the Northern Territory Department of
Health and Community Services, the University
of Western Australia, the Health Department of
Western Australia, the Northern Territory Department
of Business Industry and Resource Development
(DBIRD), and volunteers.
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The Map shows the sentinel chicken flocks are
presently at Darwin urban (Leanyer), Darwin rural
(Howard Springs), Adelaide River (Coastal Plains
Research Station), Kakadu (Jabiru), Katherine,
Nhulunbuy, Tennant Creek and Alice Springs (llparpa
and Arid Zone research station). DBIRD officers or
volunteers usually bleed flocks once a month and
the samples are sent to the University of Western
Australia for specific testing for MVEV and KUNV.
Sometimes for operational reasons, chickens are
not bled during a scheduled month and hence
seroconversion shown in the next bleed could have
occurred in the previous month. When chickens
from a flock show new antibodies to MVEV during
a prime risk period, a media warning is issued for
the region for the risk period. These warnings advise
residents of the need to take added precautions to
avoid mosquito bites.

Chickens are replaced at least annually and more
frequently if birds die or if a large proportion sero-
convert. They are well positioned to detect flavivirus
activity near the principal towns of the Northern
Territory and hence provide timely and accurate
indication of risk to people in those towns.

In the 2004—-05 season, MVEYV activity was detected
in Katherine in January, February and June (probably
May seroconversion), Tennant Creek in March (prob-
ably January or February seroconversion, Jabiru
in April and June (probably May seroconversion),
Nhulunbuy in April and May, and Darwin (Howard
Springs) and Adelaide River in June. This reflects
historical patterns of MVEV seroconversions usually
starting in the more inland regions early in the wet
season and soon after in the coastal/sub-coastal
regions further north.

The MVEV total seroconversions this year (n=13)
was considerably more than the last two years
(n=2 and n=1), with most seroconversion this year
(n=4) occurring in the Katherine flock, followed by
the Jabiru flock (n=3). Most seroconversion this
year occurred in June (n=6) while the long-term
seroconversion peak occurred in May closely fol-
lowed by March and then February.

There were no seroconversions in the two Alice
Springs flocks, most probably due to the below
average summer rainfall and low vector numbers.
In addition, the successful effluent swamp drainage
and better effluent management from nearby sew-

Map. Sentinel chicken testing sites, Australia, 200405
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Northern Territory New South Wales Victoria

1. Howard Springs 8. Bourke 14. Mildura

2. Beatrice Hill Farm 9. Macquarie Marshes 15. Robinvale

3. Leanyer 10. Menindee 16. Tooleybuc

4. Gove 11. Lake Cargellico 17. Swan Hill

5. Katherine 12. Griffith 18. Kerang

6. Tennant Creek 13. Leeton 19. Barmah

7. Alice Springs (2) 50. Wanaaring 20. Toolamba

49.  Jabiru 21. Barooga

22. Retherglen
23. Wodonga
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Western Australia

24, Wyndham 33. Harding Dam (2) 42. Geraldton

25. Kununurra 34. Marble Bar 43. Dongara

26. Kalumburu 35. Nullagine 44. Three Springs
27. Derby (2) 36. Newman (2) 45. Gingin

28. Halls Creek 37. Tom Price 46. York

29. Fitzroy Crossing 38. Paraburdoo 47. Bindoon

30. Broome (2) 39. Onslow 48. Leonora

31. Port Hedland 40. Exmouth

32. Karratha 41. Carnarvon
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age facilities in the llparpa area led to an overall
reduction in vector numbers near the Alice Springs
outskirts during summer.

The seroconversion in Tennant Creek was in a year
of low rainfall and reinforces previous findings that
MVEYV is endemic in the Northern Territory as far
south as Tennant Creek.

One human case of MVEV disease was reported
(Table 2) in a 3-year-old boy from a community in
Arnhem Land who was transferred to Royal Darwin
Hospital for treatment. The boy had a relatively
mild illness and made a complete recovery. The
boy’s community was located near an extensive
freshwater wetland with numerous water birds and
frequently high numbers of common banded mos-
quitoes Culex annulirostris and Culex palpalis, two
vectors of MVEV.

KUNV activity appeared to be restricted to coastal
sites around the Top End of the Northern Territory, with
seroconversion to KUNV in Darwin (Howard Springs)
in January, May (possible April seroconversion),
in Darwin (Leanyer) in March and May (possible
April seroconversion) and Nhulunbuy in May. The
seroconversions in Darwin (Leanyer) in August and
September were probably a continuation of activ-
ity from the previous year, but could also reflect a
perennial focus of activity in the nearby permanent
wetland. The lack of activity in the Top End from the
Adelaide River flock was surprising, as the sentinel
flock is within five kilometres of a large wetland with
water birds. However the flock is also near cattle that
could be acting as vector diversions.

There has been a trend over the last 10 years to
increasing numbers of seroconversions to KUNV,
with this year’s total (n=12) higher than last year
(n=9) and the highest since the program started in
1992. Most seroconversions occurred in the Leanyer
(n=5) and Nhulunbuy (n=5) flocks, which were the
highest number for these flocks since surveillance
commenced. Most seroconversions occurred this
year in May (n=7), while the long term peak was
also observed in May, followed by a substantially
reduced level in April.

The KUNV activity this year was considerably less
than the activity of MVEV, and probably reflects
the different vector and virus ecologies of the two
arboviruses. The Northern Territory did not report
any human cases of KUNV infection this year. The
last reported KUNV case from the Northern Territory
was in a 23-year-old female from Alice Springs in
May 2001.

Western Australia

The Map shows the location of the 31 Western
Australian sentinel chicken flocks. Flocks are located
in the Kimberley, Pilbara, Gascoyne, Goldfields and
Midwest regions in the north and central areas of
the state. Environmental Health Officers or trained
volunteers usually bleed flocks once a fortnight from
December to May (the major MVEV ‘risk’ season)
and monthly at other times. Samples are tested
for specific antibodies to MVEV and KUNV by the
Arbovirus Surveillance Laboratory at the University
of Western Australia. Sometimes for operational
reasons, chickens are not bled fortnightly and hence
a seroconversion shown in the next bleed could
have occurred earlier. Media warnings are issued by

Table 2. Number and rate of flavivirus notifications, 1 July 2004 to 30 June 2005, Australia, by

jurisdiction
Jurisdiction DENV Flavi NEC KUNV MVEV

Notifications Rate* | Notifications Rate* | Notifications Rate* | Notifications Rate*

ACT 2 NA 0 NA 0 0 0 0
NSW 33 NA 1 NA 0 0 0 0
NT 16 NA 0 NA 0 0 1 0.5
Qld 113 NA 19 NA 3 0.08 1 0.03
SA 4 NA NA 0 0 0 0
Tas 0 NA NA 0 0 0 0
Vic 8 NA NA 1 0.02 0 0
WA 12 NA 0 NA 0 0 0 0
Australia 188 NA 20 NA 4 0.02 2 0.01

* Rate per 100,000 population.

NA Not applicable, rates not calculated since most cases of dengue (outside Queensland) and flavivirus infections not
elsewhere classified were acquired overseas or unknown country of acquisition.
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the Western Australian Department of Health when
chickens from a flock in a particular region first sero-
convert to MVEV. Additional warnings are issued if
high levels of MVEV activity are detected in other
flocks in the same region or if activity is detected
in a second region in the north of the state. These
warnings advise residents of the need to take added
precautions to avoid mosquito bites.

Average summer rainfall (December 2004 to March
2005) was recorded in most areas of the Kimberley
region but Pilbara rainfall was generally below
average for the season. MVEV activity in sentinel
chickens was only detected at Kununurra (Map,
north-east Kimberley) during the 2004-05 wet
season. Heavy rain and flooding was recorded at
Kununurra in March 2005 and there were a total of
six MVEV seroconversions occurring from March to
June 2005. No KUNYV activity was detected in senti-
nel chickens. In contrast to previous years, flavivirus
activity was not detected in the Pilbara region.

The Western Australian Department of Health issued
health warnings to residents and visitors to the Kim-
berley region in March and May 2005 warning of the
increased risk of MVEV infection. No human cases
were reported from Western Australia (Table 2). The
last reported KUNV case from Western Australia was
in a 27-year-old female from Kununurra in May 2001.
The last reported MVEV case from Western Australia
was in March 2002, when infection in a 32-year-old
male from Bunyip was notified.

New South Wales

Samples from sentinel chicken flocks were tested
weekly for flavivirus antibodies in New South Wales
from mid-November 2004 to April 2005. There were
no seroconversions to MVEV or KUNV during this
period. There were no human cases reported from
New South Wales for either MVEV or KUNV. The last
reported case of KUNV from New South Wales was
notified in May 2001 from a 58-year-old female from
Griffith. There have been no recorded cases of MVEV
to date in NNDSS from New South Wales.

Victoria

Samples from sentinel chicken flocks were tested
weekly for flavivirus antibodies from October 2004
to March 2005. No MVEV or KUNV activity was
detected in this region. There were no human cases
reported from Victoria for MVEV. In October 2004, a
35-year-old female was notified as having acquired
KUNV infection. The person lived in metropolitan
Melbourne, but a detailed investigation did not
reveal any likely exposure within Victoria, nor was
there any other evidence of KUNV activity. She had
travelled extensively overseas and it is assumed
that she acquired KUNV or a closely-related virus

348

while overseas. The only other Victorian case of
KUNV was notified in May 2001, from a 67-year-
old male from the northern suburbs of Melbourne.
There have been no recorded cases of MVEV from
Victoria in NNDSS.

Queensland

There were no sentinel chicken flocks in Queensland
during 2004-05 although flocks have been main-
tained in previous years. One case of MVEV was
reported in a 30-year-old male from Normanton in
March 2005 (Table 2). The previously last reported
MVEV case from Queensland was in a 3-year-old
boy from Mount Isa in 2001. Queensland reported
three sporadic cases of KUNV infection in July 2004,
December 2004, and February 2005.

Japanese encephalitis virus infections

There were no cases of Japanese encephalitis
virus infections (JEV) during this reporting period.
The last reported case was in February 2004, when
Queensland notified that a 66-year-old male acquired
JEV from Papua New Guinea. There have been nine
other cases of JEV reported to NNDSS since 1995,
although JEV was not nationally notifiable until 2001.
Four of these notifications were reported in Torres
Strait islanders from the Badu Island community.
The other locally acquired JEV case was reported in a
resident from the Cape York Peninsula, Queensland.
The remaining four cases were reported as acquired
from overseas countries.

AQIS, through the Northern Australia Quarantine
Strategy (NAQS) program, conducted monitoring
for JEV for the 2005 wet season using sentinel
pigs at sites on Badu Island in Torres Strait and its
northern peninsula area (NPA) site at Injinoo airport.
The four sentinel pigs on Badu Island all sero-con-
verted (based on results of testing at Queensland
Health Scientific Services and the CSIRO Australian
Animal Health Laboratory). JEV was also identi-
fied through the detection of viral RNA in a pool of
culicine mosquitoes collected on Badu Island. This
was collaborative mosquito trapping performed by
NAQS for Queensland Health.

The five NPA sentinel pigs did not seroconvert and
there was no evidence of transmission of JEV to the
mainland in 2005.

Flavivirus infections not elsewhere
classified

There were 20 flavivirus infections not elsewhere
classified (NEC) notifications during the 2004-05
season, of which four were acquired overseas and
two were locally acquired. The country of acquisition
was unknown for the remaining 14 notifications.
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Queensland reported 19 of the 20 flavivirus (NEC)
notifications. Of these, there were four Kokobera and
one Stratford virus. The 14 other flavivirus infections
(NEC) were of unknown type. New South Wales
reported the remaining one notification of flavivirus
infection (NEC) which was of an unknown type.

Dengue virus infections

There were 188 notifications of DENV during the
2004-05 season. Table 2 shows that the cases were
mainly from Queensland (n=113, 60%), New South
Wales (n=33, 18%), the Northern Territory (n=16, 9%)
and Western Australia (n=12, 6%). Figure 16 shows
that the number of DENV notifications received dur-
ing the 2004-05 season was much lower than the
two previous seasons. There were two outbreaks
caused by different genotypes of dengue type 4
during this season (Jeffery Hanna, Tropical Public
Health Unit, personal communication). There was a
peak in DENV notifications in March 2005 (n=50)
which reflected an outbreak in the Torres Strait
Islands. A separate smaller outbreak in Townsville
involving 18 cases with an onset date in April 2005,
is still ongoing as of November 2005.

Figure 16. Dengue notifications (locally acquired
and imported cases), select jurisdictions,
January 1998 to June 2005, by month and season
of onset

300

Dengue notifications were reported as acquired
from overseas in 86 of the 188 notifications. Locally
acquired cases were reported by Queensland (n=21)
and Western Australia (n=2), although the Western
Australian cases were Western Australian residents
who acquired DENV in Queensland (Gary Dowse,
personal communication). The country of acquisition
for the remaining notifications was either unknown
or not stated (n=78).

Of the 188 notifications, dengue serotype 4 was
reported in 32 per cent (n=60) of cases (Table 3).
Serotype information was either not stated or una-
vailable for 54 per cent of the notifications (n=102).

Figure 17 shows that the largest number of notifica-
tions was reported in the 45—49 year male age group
(n=17) and the 30—-34 year female age group (n=13).
Dengue virus infections notifications were higher for
males than for females (102 cases: 86 cases).

Figure 17. Dengue notifications (locally acquired
and imported cases), Australia, 1 July 2004 to
30 June 2005, by age group and sex
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Table 3. Dengue notifications (locally acquired and imported cases), Australia, 1 July 2004 to
30 June 2005, by serotype
Serotype Total
Not typed Serotype 1 Serotype 2 Serotype 3 Serotype 4

Notifications 102 8 10 8 60 188

Serotype (%) 54 4 5 4 32 100
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Malaria

There were 799 notifications of malaria in Australia in
the period 1 July 2004 to 30 June 2005. Queensland
reported the majority of cases (n=309, Table 4).
There were no reports of locally acquired malaria
during the reporting period.

Figure 18 shows that the 2004-05 season was the
third highest reporting period for malaria notifica-
tions since 1998, and that malaria notifications may
be associated with increases in settler arrivals from
overseas countries. Previously published work has
shown that of Victorian malaria notifications reported
in 1999-2000, malaria was most often acquired in
Papua New Guinea (36%) and East Timor (13%).*
Data published on Western Australian notifications®
from 1990-2001 has shown that a rise in falciparum
malaria was reflected by an influx of Indonesian immi-
grants in detention and the deployment of Australian
Defence personnel to East Timor. More recent
surveillance status reports from New South Wales,®
the Northern Territory,” Victoria® and Queensland
have associated malaria notifications with immigrant
arrivals from African countries. This has lead to the
development of protocols in some jurisdictions for
the screening of malaria parasites upon arrival for
persons from high risk areas.®

Malaria notifications were reported to be highest in
children in the 5-9 year age group (Figure 19), which
is the first time that notifications in children have pre-
dominated. Overall, male notifications (n=473) were

more common than female notifications (n=296).
Males in the 20-24 year age group were the largest
reported sex-specific cohort whereas the largest
reported numbers of female cases were observed in
the 5-9 year age group. Appendix 5 shows that since
1998, the highest number of cases has been in the
young adult age groups of 20-24 and 25-29 years.
These young adult age groups were also the most
affected in Australia from 1991-1997.1

Figure 18. Number of notifications of malaria
and DIMIA settler arrivals®? from all overseas
countries, Australia, 1998-2005, by season of
onset
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Table 4. Malaria notifications in Australia, 1 July 2004 to 30 June 2005, by parasite type and

jurisdiction
Parasite type Type Jurisdiction

(%) ACT NSW NT Qld SA Tas Vic WA | Australia

Plasmodium species 1 0 1 0 2 0 1 0 7 11
Plasmodium falciparum 57 B 131 37 159 31 16 34 46 457
Plasmodium malariae 1 1 0 5 0 0 1 1 9
Plasmodium ovale 3 1 6 1 9 1 0 4 5 27
Plasmodium vivax 34 8 58 14 134 2 7 51 2 271
Mixed infection (unspecified)* 0.4 0 0 - 0 0 0 8 &
Mixed P. falciparum and P. vivax* 0.5 0 1 - 1 0 0 4
Mixed P. falciparum and P. ovale* 1.0 0 - 0 0 0 11
Mixed P. falciparum and P. malariae* 0.8 0 & 2 - 1 0 0 0 6
Total 100 13 202 56 309 36 24 95 64 799

* New South Wales, South Australia, Tasmania, Victoria and Western Australia report mixed species infections as
one notification. Queensland, the Northern Territory and the Australian Capital Territory report one notification for

each species in a mixed infection.
Unknown
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Figure 19. Number of notifications of malaria,
Australia, 1 July 2004 to 30 June 2005, by age
group and sex
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Table 4 shows that the infecting Plasmodium species
were reported for more than 98 per cent of malaria
notifications in 2004—05. Of these 799 notifications,
more than half were P. falciparum (57%, n=457).
P. vivax accounted for 34 per cent of cases (n=271)
while untyped Plasmodium species accounted for one
per cent (n=11). The remaining cases were P. ovale
(3%, n=27) and P. malariae (1%, n=9). It should be
noted that mixed infections (3%, n=24) are under-
estimated due to the variation in reporting practice in
different states and territories.

Figure 20 and Table 5 show that in 2004—-05 the
number of falciparum malaria notifications (n=457)
in Australia increased significantly from previous
years and was three times the five-year mean
for the same species. This appears to be the first
time™ in which P. falciparum has become the pre-
dominant infecting species for malaria notifications
in Australia, as previously published data in earlier
years showed P. vivax accounting for 64—70 per
cent of cases and P. falciparum 20-32 per cent of
cases both nationally'®'? and in individual states.*®

Figure 20. Malaria notifications in Australia,
by select species and year of onset
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Australian malaria hospitalisation data'’ shows that
falciparum malaria was the predominant species for
malaria hospitalisations in 2002-03 and 2003-2004
(Figure 21).

Figure 21. Malaria hospitalisations in Australia,
1998 to 2004, by species and principal diagnosis
(ICD10-AM)
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Source: Australian Institute of Health and Welfare.

Table 5. Malaria notifications in Australia, by select species and year of onset

Infecting species Year of onset Last 5year | Ratio 04/05
98/99 99/00 00/01 01/02 02/03 03/04 04/05 mean S year mean

Plasmodium falciparum 146 144 146 120 146 199 457 151 3.0
Plasmodium vivax 219 403 385 251 212 206 271 291 0.9
Unknown or other Plasmodium 225 357 300 211 170 140 71 236 0.3
species
Total 590 904 831 582 528 545 799
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Malaria mortality

There have been 12 deaths due to malaria reported in
Australia, of which seven have been published.'>' Of
these seven deaths, six were notified to the Australian
Malaria Register, and one to NNDSS. The most recent
deaths occurred in 2002 (a 26-year-old, New South
Wales) and 2003 (a 1-year-old, Queensland). Table 6
shows the 12 deaths due to malaria, the infecting
malaria species and the country of acquisition.

The Australian Institute of Health and Welfare (AIHW)
National Mortality Database contains eight deaths for
the years of registration 1998—-2003 where falciparum
malaria was listed as the underlying cause of death
(AIHW, personal communication). Plasmodium vivax
was listed as an associated cause of death for one
of the falciparum malaria deaths most probably
representing death resulting from a mixed infection
of P. falciparum and P. vivax (for which there is no
ICD10-AM code).
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Table 6. Malaria deaths in Australia, 1992 to 2005, by year, species and country of acquisition
Year of death Age at death | Infecting species Country of acquisition
(years)
1992 43 Plasmodium falciparum Solomon Islands
1992 71 Plasmodium falciparum Papua New Guinea
1992 21 Plasmodium falciparum Papua New Guinea
1992 17 Plasmodium falciparum Nigeria
1992 86 Plasmodium falciparum Australia (blood transfusion)
1993 46 Plasmodium vivax Indonesia
1995 58 Plasmodium falciparum Indonesia
1995 58 Plasmodium falciparum Kenya
1996 88 Plasmodium falciparum Indonesia
2000 32 P. falciparum and P. vivax East Timor
2002 26 Plasmodium falciparum Indonesia
2003 1 Plasmodium vivax Papua New Guinea

Source: National Notifiable Diseases Surveillance System, ICPMR, Australian Malaria Register, and States and Territories.
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Guidelines for the use and interpretation of
nucleic acid detection tests for Neisseria
gonorrhoeae in Australia: A position paper
on behalf of the Public Health Laboratory
Network

David W Smith,* John W Tapsall,> Gary Lum?

Summary

The Public Health Laboratory Network (PHLN) con-
vened a workshop of Australian experts in Melbourne
on 23 March 2005 to identify laboratory issues of
relevance and suggest guidelines for use of nucleic
acid detection tests (NADT) for diagnosis of gonor-
rhoea in Australia. The proceedings of that meeting
were endorsed by the members of the PHLN and
the Communicable Diseases Network of Australia.

Given the present state of knowledge and experi-
ence of conditions currently existing in Australia, the
following recommendations were made:

Recommendation 1: Assays using detection of the
cppB gene should not be used for either screening
or supplemental assays.

Recommendation 2: All in-house screening assays
that are positive should also be positive on a reli-
able supplemental assay before a positive result
is reported.

Recommendation 3: All commercial screening
assays that are positive should also be positive on a
reliable supplemental assay before a positive result
is reported.

Recommendation 4: If a sample is positive in a
screening assay but a suitable supplemental assay
is negative, then the result should be reported
as negative.

Recommendation 5: Laboratories should ensure
that the test combination they use would yield a
positive predictive value of at least 90 per cent in a
population with a prevalence of 1 per cent.

Recommendation 6: For the purposes of test
evaluation, as distinct from diagnostic testing, true
positives be defined by meeting one or more of the
following criteria:

1) culture positive using contemporary isolation and
identification techniques;

2) positive result on NADTs directed to targets on
three separate genes that are known to have
discriminatory capacity;

3) sequencing of a gene known to separate
gonococcal from non-gonococcal species.

Recommendation 7: Inhibitor controls should be
routinely included in all NADT.

Recommendation 8: Cultures are the preferred test
for samples from non-genital sites. If however it is nec-
essary to perform a NADT, then more stringent criteria
should be applied, and positive samples should meet
the ‘test evaluation’ criteria for a ‘true positive’.
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Recommendation 9: In order to properly assess the
routine diagnostic system in Australia, the following
quality assurance samples should be distributed in
addition to the routine samples currently used:

1. cppB negative N. gonorrhoeae;

2. Non-gonococcal species known to cause false
positive reactions: these should be dispatched
both as a single species, as well as mixture with
N. gonorrhoeae. In the latter circumstance, the
non-gonococcal species should be present in
10-fold excess;

3. Urine samples: preferably a single patient sam-
ple, otherwise a spiked sample.

4. Validation panels should be made that include
samples that are culture positive but PCR nega-
tive. True positive samples should also be made
available.

In addition, a process should be established for full
phenotypic and genotypic characterisation of uni-
dentified species that yield false positive results in
NADT for gonococci.

Recommendation 10: Strategies should be put in
place to ensure that sufficient numbers of gonococcal
isolates are obtained to allow reliable monitoring of
antimicrobial resistance.

Recommendation 11: Public health practitioners
need to define the relevant populations that need to
be targeted and identify any that require enhanced
surveillance.

Background

In recent years there has been a significant change
in the approach to the diagnosis of gonorrhoea.
Traditional culture methods for isolation of Neisseria
gonorrhoeae have been increasingly replaced by
nucleic acid detection tests, especially in remote
areas of Australia. This has occurred for a number of
reasons, in particular the increased robustness and
the improved sensitivity for testing of patents outside
hospital clinics. In general NADT have performed
well, especially as reliable and sensitive tests for the
exclusion of gonococcal infection.

However, after increasing experience with these
tests, some problems have been identified with
NADT. The most widely used commercial assay,
the Cobas Amplicor, was found to produce a large
number of false positive results’ and it was realised
that the target sequence in the cytosine DNA methyl-
transferase (CMT) gene of N. gonorrhoeae was also
present in some strains of other Neisseria species,
including N. cinerea and N. subflava. These are
normal flora in the upper respiratory tract, and may
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also be present in the genital tract. It is still not clear
whether this is the sole mechanism of false positive
results with this assay.

Subsequently, a number of supplemental assays
have been developed and used in Australia. The
initial ones were directed at targets in the 16S RNA
and the cppB genes. Neither of these targets was, in
themselves, fully specific but the combination of two
assays substantially improved specificity. However,
some clearly problematic results remained, with some
false positives still occurring in genital tract and urine
samples, and more commonly in results with throat
swabs, irrespective of the assay combination used.

In 2002 the Public Health Laboratory Network was
asked by the Communicable Disease Network of
Australia to provide an opinion on the Cobas Amplicor
test. PHLN recommended that it should only be used
for urine or genital tract samples (or, cautiously, for
normally sterile specimens, such as joint fluids) unless
validated for other samples. They also recommended
that a screening assay reactive on the Cobas Amplicor
should not be reported as positive unless there was
also at least one positive supplemental PCR assay or
a positive culture. Furthermore, screening and supple-
mental assays should be directed at a different targets
selected from cppB, 16S rRNA and CMT genes. Since
2002, a number of Australian laboratories have evalu-
ated further a number of existing assays and devised
alternative methods for improving the specificity of
gonococcal NADT.

In addition, it was recognised that the shift to NADT
means that there may not be sufficient gonococcal
cultures to provide enough isolates to properly moni-
tor antimicrobial susceptibility testing. There are not
currently any NADT-based methods for reliably
determining antimicrobial resistance in gonococci.
It is therefore essential that pragmatic strategies be
implemented that guarantee that sufficient isolates,
representative of the relevant Australian popula-
tions, are available for antimicrobial resistance sur-
veillance in gonococci, despite the shift to NADT.

A meeting of laboratory experts (see Appendix 1 for
attendees) was convened by the PHLN in Melbourne
on 23 March 2005 to identify laboratory issues of
relevance and suggest guidelines for use of NADT
for diagnosis of gonorrhoea in Australia. A review of
the currently available NADT for gonococci and their
potential (or actual) roles as screening and/or sup-
plemental assays was undertaken in order to estab-
lish estimates of the performance characteristics of
different screening/supplemental combinations in
symptomatic, asymptomatic, urban and remote area
populations. The meeting also discussed the qual-
ity assurance and quality control requirements for
these tests. Recommendations were also generated
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for the surveillance of antimicrobial susceptibility,
with particular reference to strategies for obtaining
the requisite number of isolates.

Recent developments in in-house NADT for
Neisseria gonorrhoeae in Australia

Since 2002, a number of Australian laboratories
have evaluated further a number of existing assays
and devised alternative methods for improving the
specificity of gonococcal NADT.

cppB gene based assays

Assays using cppB gene targets have been used
widely as both screening and supplemental assays.
In addition to the specificity problems mentioned
above, there has been recent emergence of a cppB
gene negative subtype of N. gonorrhoeae. As aresult
assays that target cppB gene may fail to detect up to
10 per cent of cases if used as a screening assay?
and may fail to confirm some true positive results in
other screening assays.®

porA pseudogene assay

A real-time PCR directed at the porA pseudogene
was developed in Queensland* and was shown
to reliably discriminate between gonococci and a
large range of non-Neisseriae and non-gonococcal
Neisseriae. It was equivalent in sensitivity to the
Cobas Amplicor and more sensitive than culture,
particularly in samples with low organism numbers.
The additional positives using the porA pseudogene
were mainly in throat or rectal swabs. All were shown
to be true positives by discrepant analysis. A multi
centre evaluation of this assay is continuing.

opa gene assay

A real-time PCR directed at a 90 bp target within
a highly-conserved region of the opa gene, which
is present in multiple copies has been developed
in Melbourne.® Like the porA pseudogene assay, it
showed excellent discrimination between gonococci
(including those that were negative in the cppB gene-
based assay) and alarge range of non-Neisseriae and
non-gonococcal Neisseriae. When compared with a
range of other NADT for gonococci, the opa gene
assay was as sensitive, and with high specificity.

CMT gene assay

A group from Perth reported on their experience with
a range of CMT and cppB gene targets (Harnett G,
personal communication). The best combinations
using nested PCRs showed a significant false posi-
tive rate of up to 10 per cent for genital tract samples
and a very high false positive rate for throat swabs.
Subsequently a more specific sequence was identi-
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fied that showed excellent discrimination between
gonococci and non-gonococcal Neisseria in a real
time PCR. Evaluation of over 7,000 specimens
demonstrated a sensitivity equivalent to the nested
PCRs but with a specificity of 99.8 per cent. Some
of the few false positives had a single base pair
difference from N. gonorrhoeae that did not reduce
the probe binding sufficiently to give negative result.
Further refinements are underway.

Recent changes in commercial NADT in
Australia

A number of commercial assays have been with-
drawn because of problems noted only after
extended use. The Roche 16S RNA assay and the
Abbott LCR assay, both of which were previously
used in Australia, were no longer available at the
time of this meeting.

Strand displacement amplification

Becton Dickinson developed a strand displacement
amplification assay, the SD ProbeTec, directed to
a pilin gene target, which is claimed to have high
sensitivity and specificity. However, published data
indicate that this assay has a false positive rate
of 67 per cent for weakly reactive samples and
3.3 per cent for strongly reactive samples.® Other
studies also suggest difficulties with this assay,’® if
performed in isolation.

Transcription mediated amplification

The APTIMA Combo 2 uses transcription-mediated
amplification (TMA) to amplify rRNA. It is claimed
to have high sensitivity and specificity,®'® though
concerns were expressed by participants that the
supplemental assay used in the published evalua-
tion was an earlier version of the same assay, and
therefore may not be a suitable as a discriminator
because of the risk that it would yield the same false
positives as the primary assay.

Neither the SD ProbeTec nor the APTIMA Combo 2
has yet been properly evaluated in Australian
populations.

Funding for gonococcal testing

The meeting also recognised that current fund-
ing for gonococcal nucleic acid testing does not
allow for supplemental assays. There is a need to
address this if supplemental assays are to become
standard practice.
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Antimicrobial susceptibility surveillance

Accurate and timely diagnosis, if accompanied by
effective treatment, has been shown to make a
significant contribution to the control of gonococcal
disease.' High and increasing rates of antimicrobial
resistance in N. gonorrhoeae have reduced the
treatment options and limited the effectiveness of
gonococcal control programs in Australia.?

It is therefore most important that surveillance of
antimicrobial resistance in gonococci, currently
performed by the National Neisseria Network, con-
tinues. This requires examination of viable cultures
of gonococci and sample numbers must be suf-
ficiently large and be adequately representative of
gonococci and of human populations.' Currently it
is recommended that standard treatment schedules
should be changed when the proportion of resistant
isolates reaches 5 per cent. Therefore sample size
should be sufficient to reliably detect proportional
resistance rates around 5 per cent.

Workshop discussion and recommendations

The Workshop discussed the above issues and
considered inter alia approaches recommended by
the US Centers for Disease Control and Prevention
(CDC)" for use of NADT in the USA. The CDC recom-
mendations for suggested testing algorithms for NADT
for gonococci may be paraphrased as follows:

(i) repeat testing of the same sample with the
same assay;

(i)  repeat testing of the same sample with a dif-
ferent NADT (presumably with a different tar-
get sequence);

(iii) repeat testing of a repeat sample with the orig-
inal NADT;

(iv) repeat testing of a repeat sample with a sec-
ond NADT (presumably with a different target
sequence).

The Working Group agreed that option (i) was not
sufficiently stringent, while options (iii) and (iv) were
impractical for Australian conditions and logistics.

Discussion was therefore focussed on option (ii)
and the characteristics required for screening and
supplemental NADT for gonococcal detection in
Australia given the current state of knowledge.
It was agreed that the terms ‘screening assay’ and
‘supplemental assay’ be used and that the term
‘confirmatory assay’ was misleading as no assay
could truly confirm identity.
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The Workshop noted that defects in both commer-
cial and in-house assays became apparent despite
initial favourable evaluations, and that in some
instances those commercial NADT initially had US
FDA approval. The defects became apparent only
after more extensive testing of different gonococcal
populations and as testing experience accumulated.
This phenomenon is consistent with the known char-
acteristics of N. gonorrhoeae, especially its capacity
for genetic recombination through horizontal genetic
exchange.?®'5-"° This capacity for continuing genetic
diversification in gonococci means that regular and
wide ranging appraisals of NADT are prudent.
In the absence of these continuing appraisals at
the present time, as well as the logistic problems
referred to above, the participants agreed that option
(ii) should be used as the basis for test algorithms
for NADT for gonococci in Australia.

Screening assays

The requisite features of a screening NADT are
that it should have a high sensitivity and thus a high
negative predictive value. It is recognised that it has
proved difficult to develop a single NADT assay that
is both highly sensitive and highly specific, though
tests are continuing to improve. Nevertheless it is
desirable for screening NADT to be as specific as
possible while retaining their sensitivity and nega-
tive predictive value.

In house assays directed at cppB targets should be
used very cautiously as a screening or supplemental
assay due to the presence of cppB gene negative
strains in some Australian populations.? In addition,
cppB targets are less specific than alternative tar-
gets, so that there is no imperative to maintain it for
confirmatory purposes.

Recommendation 1: Assays using detection of the
cppB gene should not be used for either screening
or supplemental assays.

While the other in-house assays that have been
described above are substantial improvements,
workshop participants did not feel that there are as
yet sufficient available data, local or otherwise, to
recommend their use as a single assay. Therefore
for the in-house NADT a supplementary assay
should be performed on the original sample unless
a positive culture has been obtained from the same
site at the same time.

Recommendation 2: All in-house screening assays
that are positive should also be positive on a reli-
able supplemental assay before a positive result
is reported.
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All of the commercial assays appear to have high
sensitivity and a good negative predictive value.
However the Amplicor and ProbeTec assays are
known to have problems with false positives reac-
tions, while current Australian data on the APTIMA
Combo 2 NADT are inadequate to be confident of
specificity. Therefore for the commercial NADT a
supplementary assay should be performed on the
original sample unless a positive culture has been
obtained from the same site at the same time.

Recommendation 3: All commercial screening
assays that are positive should also be positive on a
reliable supplemental assay before a positive result
is reported.

Desirable characteristics of a supplemental
assay

Any supplemental assay must be as sensitive as the
screening assay and must be directed at a target on
a different gene that is known to have discrimina-
tory value in identifying gonococcus. While it may
be possible to use two targets on the same gene,
there is insufficient data currently to support this
proposition. In particular, the propensity for genetic
exchange among Neisseria species raises the pos-
sibility of exchange of a large section of the gene
that may include both of these targets.

Currently the acceptable assays are directed at
various targets in the CMT gene, the pilin gene,
16S RNA gene, the opa gene and the porA pseudo-
gene. Laboratories need to assess the value of par-
ticular targets either based on their own data or the
data in the literature, noting again that the assess-
ment should be on-going due to the propensity for
genetic exchange in gonococcal populations.

Recommendation 4: If a sample is positive in a
screening assay but a suitable supplemental assay
is negative, then the result should be reported
as negative.

Evaluating test performance

The workshop participants recognised that to imple-
ment the recommendations it is necessary to define
the acceptable performance criteria for test combi-
nations. The reported result should have a positive
predictive value (PPV) of at least 90 per cent in the
population being tested, based on current US recom-
mendations for chlamydia and gonorrhoea testing.™
However, calculating the PPV depends on disease
prevalence, which is often difficult for laboratories
to determine accurately. This may be because it is
not known which population the patient belongs to,
because the prevalence in the test population is
unknown, because the test population contains mixed
groups with differing prevalences and/or because
there is a reasonable chance that an individual within
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that population may have a substantially different
pretest probability from the average for that popula-
tion. In view of these difficulties, it is preferred that the
test PPV is calculated based on a prevalence of 1 per
cent as that represents a low prevalence population.
Therefore if the assay has a sensitivity of 99 per cent,
then a specificity of 99.9 per cent is required to yield a
PPV of >90 per cent. Getting a good negative predic-
tive value in populations (or patients) with a pretest
probability less than 1 per cent is extremely difficult
and no test combination can be expected to yield a
high PPV in that situation.

Recommendation 5: Laboratories should ensure
that the test combination they use would yield a
positive predictive value of at least 90 per cent in a
population with a prevalence of 1 per cent.

For the purposes of test evaluation it is important
that there is an accepted definition of genuine
positive samples for comparing tests. Detection of
N. gonorrhoea by culture using contemporary cul-
ture and identification methods is regarded as suit-
able confirmation that a positive NADT is genuine.
While it is recognised that, in theory, one could get
a false positive NADT accompanied by a genuine
positive culture, this situation is unlikely and should
become apparent during the process of continuing
test evaluation.

Often culture is not suitable as a confirmatory test
as either no culture has been performed, or it is less
sensitive than the NADT being evaluated. In those
circumstances other nucleic acid-based methods are
required. Use of two separate targets may still yield
false positive results, and therefore it should require
detection of at least three separate targets that have
discriminatory value in order to be acceptably confi-
dent that it is genuine. Alternatively, the identity may
be confirmed by DNA sequencing. The propensity for
genetic recombination in and between pathogenic
and non-pathogenic Neisseria species has been
referred to above. This raises theoretical concerns
regarding sequencing for gonococcal confirmation, in
that the sequenced gene may be residing in a non-
gonococcal organism. There is now a considerable
amount of literature on the use of sequencing for iden-
tification and typing of Neisseria species and, while
misidentification due to genetic exchange remains a
theoretical possibility, it is a highly unlikely, particularly
if an internal gene such as CMT is sequenced.

Recommendation 6: For the purposes of test
evaluation, as distinct from diagnostic testing, true
positives be defined by meeting one or more of the
following criteria:

1) culture positive using contemporary isolation and
identification techniques;
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2) positive result on NADTs directed to targets on
three separate genes that are known to have
discriminatory capacity;

3) sequencing of a gene known to separate
gonococcal from non-gonococcal species.

Inhibitory samples

Itis known that samples may contain substances that
inhibit NADT and unless a suitable inhibitor control is
included, the test may yield a false negative result.

Recommendation 7: Inhibitor controls should be
routinely included in all NADT.

Testing of samples from extra-genital sites

As there is still limited data on the performance
of NADT on these samples, and mixed Neisseria
species are more likely, traditional cultures are the
preferred test.

Interpretation of a negative result on NADT from
extra-genital sites depends on sensitivity of the
assay, and currently there is little data on this.
Experience with genital tract samples strongly sug-
gests that NADT will be more sensitive than culture.
Currently we do not have sufficient Australian
data, partly due to the lack of positive samples.
The available sensitivity data needs to be reviewed
before further recommendations can be made on
this issue. Similarly there are unresolved concerns
about specificity for non-genital samples.

Recommendation 8: Cultures are the preferred test for
samples from non-genital sites. If however it is neces-
sary to perform a NADT, then more stringent criteria
should be applied, and positive samples should meet
the ‘test evaluation’ criteria for a ‘true positive’.

Quality assurance (QA)

Reference is made above for the need for ongoing
assessment and evaluation of any NADT or NADT
combination selected for use. A properly constituted
and thoughtful approach to external QA would sim-
plify compliance with this requirement. Australian
laboratories mainly test samples from low preva-
lence populations and therefore encounter relatively
few positive samples. Also gonococcal strains that
pose difficulties may be uncommon or may emerge
within restricted populations. In order to properly
monitor test performance quality assurance samples
should include a wide range of problem specimens
or organisms.
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Recommendation 9: In order to properly assess the
routine diagnostic system in Australia, the following
quality assurance samples should be distributed in
addition to the routine samples currently used:

1. cppB negative N. gonorrhoeae;

2. Non-gonococcal species known to cause false
positive reactions: these should be dispatched
both as a single species, as well as mixture with
N. gonorrhoeae. In the latter circumstance, the
non-gonococcal species should be present in
10-fold excess;

3. Urine samples: Preferably a single patient sam-
ple, otherwise a spiked sample;

4. Validation panels should be made that include
samples that are culture positive but PCR nega-
tive. True positive samples should also be made
available.

In addition, a process should be established for full
phenotypic and genotypic characterisation of uni-
dentified species that yield false positive results in
NADT for gonococci.

Antimicrobial resistance (AMR) surveillance
requirements —isolate numbers

Although the issues involved are complex, it is pres-
ently accepted that a sample size should be large
enough to detect a proportional resistant rate of
5 per cent. Statistically the sample size requirements
for this threshold can be quite demanding e.g. up
to 1,200 isolates per study period. While compre-
hensive and continuous sampling is important to
maximise isolate numbers to increase the validity of
the surveillance, use of other approaches such as
discontinuous samples and a Lot Quality Assurance
assessment is possible. The latter approach
requires that a minimum of 200 isolates from each
population group for each study period should be
examined. If it is found that either no or a very low
proportion of isolates are resistant, or alternatively a
high proportion are resistant, the basic question to
continue or discontinue with a standard treatment is
answered. No further enhancement of surveillance
is required. However if the detected resistance is in
the critical range where a change in treatment may
be contemplated, ‘enhanced surveillance’, i.e. an
enlarged sample, is required until such time as the
question of treatment alteration is resolved.

In order to maintain these minimum numbers, the
capacity for high quality gonococcal culture meth-
ods should be maintained within all the relevant
populations.™ All isolates should have susceptibility
testing performed in a laboratory that reports to the
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National Neisseria Network (NNN) or else those
isolates should be referred to the NNN laboratory in
the relevant jurisdiction.

Cultures should be routinely performed on swabs
where there is ready access to a suitable labora-
tory. Also, patients who have had a positive NADT
and have not been treated should have a culture
performed if that was not done initially.

A strategy that may be used to achieve the appro-
priate numbers of isolates in areas where primary
culture is not routinely performed is to undertake
‘targeted culture’ of populations where a significant
yield of gonococci may be expected so that a sig-
nificant cost/benefit for culture is obtained. Such
situations include culture of males with urethral
discharge, especially in clinic situations, or culture
of urine samples collected for NADT and that are
positive on this test. Data collected indicate that up
to 70 per cent of urine samples positive on NADT will
provide an isolate of GC if properly cultured within
24 hours of collection.?

Recommendation 10: Strategies should be put in
place to ensure that sufficient numbers of gonococcal
isolates are obtained to allow reliable monitoring of
antimicrobial resistance.

These targets need to be met within each popula-
tion in which there is expected to be a difference in
rates of resistance or in which the risk of emergence
of resistance is different. For example, it is impor-
tant to ensure that sufficient samples are obtained
to detect resistance within both Indigenous and
non-Indigenous communities throughout Australia.
Identification of the relevant population groups
should be undertaken by public health practition-
ers experienced in the epidemiology and control of
sexually transmitted infections.

Recommendation 11: Public health practition-
ers need to define the relevant populations that
need to be targeted and identify any that require
enhanced surveillance.

Appendix. List of attendees and relevant
affiliations

David Smith, Perth: Public Health Laboratory
Network; PathWest Laboratory Medicine WA

John Tapsall, Sydney: National Neisseria Network;
Public Health Laboratory Network

Gary Lum, Darwin: National Neisseria Network;
Public Health Laboratory Network

Sue Alderson, Sydney: Institute of Clinical Pathology
and Medical Research
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Sue Garland, Melbourne: Women’s and Children’s
Hospital

Rod Givney, Adelaide: Communicable Diseases
Network Australia

Gerry Harnett, Perth: PathWest

Medicine WA

Laboratory

Geoff Higgins, Adelaide: IMVS, Public Health
Laboratory Network

Geoff Hogg, Melbourne: Microbiological Diagnostic
Unit, Public Health Laboratory Network

David Leslie, Melbourne: Victorian Infectious
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Theo Sloots, Brisbane: Sir Albert Sakzewski Virus
Research Centre

Sepehr Tabrizi, Melbourne: Women’s and Children’s
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David Whiley, Brisbane: Sir Albert Sakzewski Virus
Research Centre
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Article

Surveillance of Shiga toxigenic Escherichia
coliin Australia

Barry G Combs,* Jane CA Raupach,* Martyn D Kirk?

Abstract

All Australian States and Territories have low rates (< 0.32 cases per 100,000 population) of notification
for Shiga toxin-producing Escherichia coli (STEC), except for South Australia where the rates are ten-
fold higher at 2.58 cases per 100,000 population. To explore possible reasons for the variation in rates we
surveyed public health reference laboratories to determine the methods used and number of specimens
tested for these organisms. Only five of eight jurisdictions routinely conducted testing for STEC, and
polymerase chain based tests were most common. Culture was also common and in one jurisdiction that
tests specimens with culture, approximately 1.2 per cent of specimens were positive. The notification
rates for different jurisdictions reflected the number of specimens tested, with jurisdiction testing <500
specimens having rates < 0.32 cases per 100,000 population. The use of culture as a test method may
also influence notification rates. Public health agencies must consider the number of specimens tested
in interpreting surveillance data. Commun Dis Intell 2005;29:366-369.

Keywords: diagnoses, Escherichia coli, Shiga toxin, surveillance

Introduction

Shiga toxin-producing Escherichia coli (STEC) was
first reported as a significant foodborne pathogen in
the United States of America (USA) where it caused
outbreaks of gastroenteritis associated with the
consumption of undercooked beef mince in 1982."
In Australia, there have been eight reported out-
breaks of STEC. The largest outbreak with 23 cases
of haemolytic uraemic syndrome occurred in South
Australia in 1995, as a result of E. coli O111:H
contaminated mettwurst.?2 However, most STEC
infections in Australia are sporadic with between
43-60 cases notified to health departments each
year.>* In 2001, the majority of jurisdictions reported
low rates of STEC notification (0-0.4 STEC
cases/100,000 population).® The exception was
South Australia with a notification rate of 1.7 STEC
cases per 100,000 population. South Australia’s
notification rate increased to this rate of notification
following the introduction of testing of all bloody
stools with a polymerase chain reaction test (PCR)
in 1997, as a response to the large STEC outbreak
in 1995.2

Reports have shown that different surveillance® and
diagnostic methods? are critical factors in determining
the number of STEC infections identified in the com-
munity. This report describes surveillance and diag-
nostic practices in Australian reference laboratories
that may influence notification of STEC in Australia.

The survey

We surveyed State and Territory reference laborato-
ries in September 2003 with a semi-structured ques-
tionnaire on screening and diagnostic practices for
STEC. OzFoodNet epidemiologists conducted face-
to-face interviews with staff of reference laboratories
for each Australian State and Territory. In Australia,
most STEC screening and diagnosis is carried out
in each jurisdictional reference laboratory. This
information was collated and crude proportions
calculated using Microsoft Excel.

Results

Reference laboratories in three jurisdictions, Tas-
mania, the Australian Capital Territory and the
Northern Territory reported that they do not carry out
any testing for STEC. If STEC testing is requested
these laboratories refer samples to other interstate
reference laboratories.

Reference laboratories in Queensland, Western
Australia, New South Wales and South Australia
have standing requests for other laboratories in
the jurisdiction to send stool samples for testing.
The screening criteria for each of these reference
laboratories to determine if a sample was tested
for STEC were: if the test was requested by the
physician; if the patient had clinical evidence of

1. OzFoodNet, South Australian Department of Health, Adelaide, South Australia
2. OzFoodNet, Department of Health and Ageing, Canberra, Australian Capital Territory

Corresponding author: Dr Barry Combs, OzFoodNet, Communicable Disease Control Branch, Department of Health, PO Box 6,
Rundle Mall, Adelaide, SA 5000. Telephone: +61 8 8226 6318. Facsimile: +61 8 8226 7187. Email: barry.combs@health.sa.gov.au
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recent bloody diarrhoea; and/or if the stool sam-
ple had evidence of macroscopic blood. Western
Australian laboratories also tested stool samples if
there was evidence of blood microscopically. The
number of samples tested for STEC during 2002,
ranged from 141 samples in Queensland to 1,665
samples in South Australia (Table 1). Most of the
123 specimens tested in Victoria were presumptive
STEC isolates sent from other laboratories.

Diagnostic methods varied between reference labora-
tories and are described in Table 2. The Queensland
laboratory reported using a combination of PCR,
chromogenic agar, sorbitol MacConkey agar, the
Premier EHEC ELISA (Meridian Diagnostics, Inc) and
a chromatography method using Duopath (Merck).
The New South Wales laboratory used chromogenic
agar and some regional laboratories also used either
PCR, chromogenic agar, sorbitol MacConkey agar
and washed sheep blood agar plates. Victoria used
a number of methods including culture, immuno-
logical assays to detect toxin and PCR to test mainly

presumptive STEC isolates. The South Australian
laboratory used PCR only and the Western Australian
laboratory used sorbitol MacConkey agar only.

South Australia was the only jurisdiction that did not
routinely attempt to culture for STEC isolates if a
stool sample was positive (i.e. by PCR). Presumptive
STEC isolates were confirmed by PCR methods in all
jurisdictions. Toxin activity was also carried in tissue
culture by Victoria and Western Australia. Flagella and
phage typing was only available in the Victorian refer-
ence laboratory. Pulse field gel electrophoresis was
carried out for cluster investigations by Queensland,
Victorian and South Australian laboratories but no
common method was used.

In Western Australia, approximately 1.2 per cent
of the tested samples/specimens were positive for
STEC. For other jurisdictions the percentage of
tested samples/specimens that met jurisdictional
screening criteria and were positive varied from
2.3 per cent to 6.9 per cent (Table 1).

Table 1.  Sample testing rates for STEC in Australian State Reference Laboratories
Jurisdiction Number of Samples tested (2002) Notification
laboratories Number of Number of Percentage rate 2002

referring specimens specimens of specimens (per 100,000
samples tested positive positive population)

Queensland 20 141 5 815 0.14

New South Wales 13 145 10 6.9 0.16

Victoria 12 123* 5 4.1 0.1

South Australia 4 1,665 39 2.3 2.58

Western Australia Not available 5007 6 1.2 0.32

* Most of these specimens were presumptive isolates.

T  Approximate number only.

Table 2. Laboratory methods commonly used (80—100% of the time) by Jurisdiction Reference
Laboratories to identify STEC in faeces
Laboratory method used State
NSW Qld SA WA Vic
ELISA detection of toxin in stool v
Pre-enrichment (PES) of stool v v
Culture on Sorbitol MacConkey agar v v v
PCR for stx1 & stx2 of stool v
PCR for stx1 & stx2 of PES v v v
Immunological toxin detection v v
Toxin detection in isolate (Duopath) v
Chromogenic agar culture v v

CDI Vol 29 No 4 2005
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Discussion

There is a wide range of diagnostic practices used
for testing for STEC among jurisdictional reference
laboratories in Australia. These practices lead to
vastly different notification rates between individual
jurisdictions, ranging from 0.14 to 2.58 cases per
100,000 population.

Although many jurisdictions had the same screening
criteria for testing samples and request that other
laboratories send bloody stools for STEC screening,
there is a large range in the number of specimens
tested, from 123 in Victoria to 1,665 specimens
tested in South Australia. The difference in the num-
bers of specimens tested could be due to a number
of reasons, including whether the reference labora-
tory conducts primary diagnosis (South Australia,
Western Australia), which would allow easier access
to specimens for testing.

The percentage of tested samples/specimens that
were positive for STEC in Australia varied from
1.2 per cent to 6.9 per cent, which may be due to
the origin of specimens, whether they are presump-
tive isolates, and the diagnostic method used. The
types of diagnostic tests used ranged from culture
only in Western Australia and in New South Wales
to a range of methods including culture, immuno-
logical methods to detect toxin and PCR methods
in Queensland and Victoria. It has been reported
that culture methods for detection of STEC are
less sensitive than other methods such as PCR
or the Premier EHEC ELISA.”® This may explain
part of the reason why in Western Australia, where
specimens were tested by culture, there was a low
proportion of specimens testing positive for STEC.
However, Western Australia did have a higher noti-
fication rate (£0.32 cases per 100,000 population)
than Queensland, Victoria and New South Wales,
which is likely due Western Australia testing a much
larger number of stool specimens than these other
jurisdictions. South Australia had the highest notifi-
cation rate of 2.58 cases per 100,000 population,
which could be due to the testing of all bloody stools
with a PCR based method. South Australia and the
Hunter Valley region of New South Wales obtained
similar proportions of samples positive for STEC
when using similar PCR-based methods.®

The differences in notification rates between jurisdic-
tions could also be in part due to real differences in
prevalence. This has been observed in the USA, with
northern states having a higher prevalence of STEC
0157:H7 than southern states, which may be associ-
ated with large rural populations in northern states
and contact with farm animals.” There could also be
other differences that may affect notification rates
including variability in health care systems, access to

368

medical care, farm animal husbandry practices and
susceptibility of the population (younger and older
age groups are at higher risk of STEC infection).

With the exception of South Australia, most rates
of STEC notification in Australian jurisdictions are
lower than those reported internationally, including
the USA™ and Wales."

This survey of reference laboratories and STEC
cases notified in Australia indicate that the number
of stool samples tested and the sensitivity of the
diagnostic test may explain much of the variability in
notification rates between jurisdictions.

Since this survey, some jurisdictions have made
changes to the surveillance of STEC. In the first half
of 2004 and January 2005 respectively, Western
Australia and Victoria started using PCR to diagnose
STEC in stool samples. Victoria also increased the
number of stools tested. New South Wales is pro-
posing similar changes. These changes are likely
to increase notification rates and should also give
a better understanding of the prevalence of STEC
in Australia.
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Epidemic viral gastroenteritis in Queensland
coincides with the emergence of a new
norovirus variant

Michael J Lyon,* Gang Wei,?> Greg A Smith*

Abstract

Norovirus infections cause widespread morbidity and have significant economic impact on the com-
munity. An increase in outbreaks of norovirus gastroenteritis in hospitals, nursing homes and in the
community was observed in Queensland in 2004. Molecular analysis of positive samples indicated the
emergence of a single strain of norovirus. A 252 nucleotide sequence from the polymerase region (POL)
was compared to sequences of the new variant genotype GII.4 that has caused epidemics in the Northern
Hemisphere in 2002 and 2003. Sequence analysis indicated greater than 95 per cent similarity in the
POL between the Queensland strain and the Northern Hemisphere 2002/3 GII.4 variant. Phylogenetic
analysis revealed that the Queensland strain forms a branch within the GII1.4 genotype separate from
the 2002 variant from Europe and North America. Although norovirus genotype GII.4 had circulated in
Queensland in the past, the 2004 strain was characterised specifically by three nucleotides not present
in any other sequences held in our database covering the years 2002—June 2004. Commun Dis Intell
2005;29:370-373.

Keywords: norovirus, epidemic, new variant

Introduction

It has long been recognised that noroviruses (prev-
iously called Norwalk—like viruses) are one of the
common causes of outbreaks of acute non-bacterial
gastroenteritis." Members of the Family Caliciviridae,
noroviruses are non-enveloped positive strand RNA
viruses.23# Noroviruses that infect humans cannot,
presently, be grown in tissue culture or cultivated
in suitable animal models. Noroviruses have a
low infectious dose, are able to withstand harsh
environmental conditions and can be spread by a
variety of routes.5% In 1993, Jiang and colleagues
published the full length sequence of Norwalk
virus.® Since then a myriad of different molecular
detection and molecular analytical techniques
have been developed and applied to a number of
epidemiological studies.”® The genome of 7.2-7.7 kb
can be divided into three open reading frames;
ORF 1, ORF 2 and ORF 3. Open reading frame 1
contains a RNA dependent RNA polymerase, whilst
ORF 2 and ORF 3 code for a capsid protein and a
minor structural protein respectively.

Norovirus strains have been traditionally named
according to the geographical location from which
they were first identified (e.g. Bristol, Toronto,
Hawaii).® It has been proposed that noroviruses
associated with human infection be divided into
a number of genogroups namely GlI, Gll and GIV.
These genogroups can then be further divided into
at least 31 genotypes.™

The last decade has seen genogroup I, geno-
type 4 (Gll.4) activity on a number of continents. In
1995-1996 a Lordsdale—like norovirus variant was
demonstrated to have circulated worldwide. This
strain predominated in different locations within
the United States of America (USA) and was also
demonstrated to have circulated in seven countries
on five continents."” In 2002 and 2003 a large
number of outbreaks of non-bacterial gastroenteri-
tis occurred in North America and in Europe. The
aetiological agent of the outbreaks was identified
as norovirus.'>' This increase in norovirus activity
occurred at the same time as the emergence of a
new variant of Gll.4 was identified. This variant had
a major economic impact on cruise ships, hotels,
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nursing homes, hospitals and other public health
facilities with a large number of staff, guests and
residents of these facilities affected.™

At the beginning of 2004, Queensland experienced
a large epidemic of viral gastroenteritis comprised
of numerous outbreaks. These outbreaks were
characterised by high attack rates and rapid spread
throughout the community (Table). The virus was first
observed circulating in the heavily populated south
east corner of the state in January before spread-
ing north to Cairns by June 2004. Virus activity was
also reported in the west of the state with isolated
outbreaks identified in Toowoomba and Biloela in
June 2004. Outbreaks occurred in northern New
South Wales including Lismore and Tweeds Heads
in May 2004.

Institutional spread occurred despite the efforts of
public health officials who provided advice on food
handling and infection control procedures. The virus
was responsible for ward closures in six Brisbane
metropolitan public hospitals as well as a number
of the larger private hospitals. Aged-care facilities
were particularly hard hit. Sequence analysis of a
proportion of samples revealed a single Gll.4 variant
was responsible for the recent outbreaks.

Methods

Sample collection

Eight hundred and fifty samples from private path-
ology laboratories,' public health units and public
hospitals throughout Queensland were submitted
to this laboratory for norovirus analysis between
January 2004 and June 2004 representing 159 out-
breaks of community acquired and institutional viral
gastroenteritis (Table). Fifty-seven of these norovirus
isolates separated chronologically and geographically
were then selected for sequence analysis.

RNA extraction and reverse transcriptase
polymerase chain reaction protocol

Faecal samples were prepared as a 10 per cent
suspension in phosphate buffered saline and
centrifuged for one minute at 20,000 g to pellet solid
material. Viral RNA was then extracted from 140 pl

of the supernatant using the QlAamp Viral RNA
Mini Kit (QIAGEN) according to the manufacturer’s
instructions. Reverse transcriptase polymerase chain
reaction (RT-PCR) was used to amplify a 319 bp
section of ORF 1 using primer pair p289/290, based
on a modified method by Jiang, et al.’® (personal
communication). All products were analysed by gel
electrophoresis.

Nucleotide sequencing and phylogenetic
analysis

Sequence of the amplified product generated from
isolates was used to characterise the strain(s)
responsible for the recent outbreaks. Fifty-seven
positive samples from 41 hospital and nursing home
outbreaks, and 11 community-acquired outbreaks
were subjected to sequence analysis. Amplified
PCR products of 252 nucleotides of the polymerase
region (POL) were purified using QIAquick® Gel
Extraction Kit according to the manufacturer’s
instructions (QIAGEN). Products were sequenced in
both directions using Applied Biosystems ABI Prism
BigDye Terminator Cycle Sequencing Ready Reac-
tion Kits. Sequences were compared to databases
at the Centers for Disease Control and Prevention
(USA) and the National Institute of Public Heath and
the Environment (Netherlands). Sequences were
aligned using ClustalW. Phylogenetic analysis was
performed and unrooted trees constructed using
neighbour—joining.'®

Results

Queensland experienced higher rates of norovirus-
related gastrointestinal illness in the first six months
of 2004 than was usually the case for the previous
three years (Table, Figure 1). This affected six major
metropolitan public hospitals, six regional hospitals,
a further 29 aged-care facilities, and, in addition,
there was evidence of community spread. In the
interest of public health we initiated a molecular
epidemiological study of the epidemic.

A representative proportion of the norovirus PCR-
positive samples were sequenced (57 of 97 positive
samples). Analysis of the sequences obtained from
a fragment of the POL region indicated that 95 per
cent (55 of the 57 representative samples) belonged

Table. Details of outbreaks of gastroenteritis linked to norovirus between 2002 and 2004
Year Number of Number of Number Number of Number of Number of
samples samples positive samples Gll.4 Queensland
positive for (%) sequenced strain, 2004
norovirus
2002 156 57 37 27 10
2003 387 121 31 61 32
January—June 2004 850 362 43 57 59 54
CDI Vol 29 No 4 2005 371
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Figure 1. Number of samples submitted for
norovirus analysis between January 2000 and
June 2004
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to genotype Gll.4 (Figure 2). Two isolates were
distinctly different from GIl.4 and grouped in GII.8
and Gl.2, respectively (data not shown). All of the
55 Gll.4 isolates sequenced had sequence similar-
ity of 99 per cent. More significantly, when these
sequences were compared to Gll.4 strains circulat-
ing in 2002 and 2003, differences were observed
with these earlier strains. A three nucleotide signa-
ture sequence was identified which distinguished
the recent strain from all previous Gll.4 noroviruses
isolated in Queensland. The Queensland strain had
95 per cent sequence identity to a strain circulating
in the United States in 2002 (GenBank accession
number AY502023). Phylogenetic analysis revealed
that the Queensland strain forms a branch within the
Gll.4 genotype separate from the 2002 variant from
Europe and North America (Figure 2).

Discussion

Norovirus infections will continue to cause significant
illness in Australia and worldwide. This latest
Queensland epidemic is significant because, by
comparison with our in-house norovirus sequence
database of previous years, itis apparent that a single
genotypically homogenous strain has predominated.
This observation is not due to increased reporting as
surveillance activities by health authorities in 2004
have been no different to previous years.

Experience in the past has shown that generally out-
breaks of norovirus infections have a variety of gen-
otypic and phenotypic presentations. The Northern
Hemisphere strain, with which the Queensland strain
is closely related, has been associated with a severe
pathology.''* Interestingly, anecdotal evidence from
clinicians and public heath physicians indicated that
the severity of symptoms of the recent Queensland
strain was greater than has been previously seen
(Dr Brad McCall, personal communication); however,
we have no clinical data to support this observation.
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Figure 2. Phylogram indicating the

relationship between norovirus strains* based
on 252 nucleotides in the RNA POL gene
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* Strain identification and GenBank accession number
in parentheses for human noroviruses listed according
to a recently proposed classification system.?1"
Proposed Genogroup IV Hu/NLV/Alphatron (personal
communication Harry Vennema), Genogroup 1, Hu/NLV/
Southampton 1991/UK (L07418), Hu/NLV/Desert Shield
395/1990/SA (U04469), Hu/NLV/Norwalk/8Flla/1968/JP
(M87661),Genogroup Il, Hu/NLV/Snow Mountain/2003/
US (AY134748), Hu/NLV/Mexico/1989/Mx (U22498),
Hu/NLV/Melksham/1989/UK (X81879), Hu/NLV/
Hawaii/1971/US (U07611), Hu/Camberwell/1994/AU
(U46500), Hu/NoV/Brisbane/01/2004/AU (AY780432),
Hu/NoV/Farmington Hills/2002/US (AY502023),
Hu/NLV/Gll/Langen1061/2002/DE (AY485642), Hu/NLV/
Bristol/1993/UK (X76716), Hu/NLV/Lordsdale/1993/UK
(X86557).

The cost to the community in terms of hospital ward
closures, deferred medical interventions, extensive
and repeated decontamination of aged facilities as
well as lost productivity has been substantial.

In terms of improvements to future methodology,
analyses including sequences from both the con-
served capsid and POL regions would allow for
a more accurate analysis in genotyping studies.
In addition, we suggest epidemiological studies of
norovirus outbreaks would be enhanced by stand-
ardisation of detection and genotyping procedures
nationally, and mandatory reporting to a central data-
base. This would be particularly useful for detection
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of foodborne norovirus from foods such as imported
oysters. Recently Vinjé and colleagues'” reported
on an international collaborative study to compare
RT-PCR assays for the detection and genotyping
of noroviruses. The laboratories participating in this
study were located in the United States of America,
the United Kingdom and Europe. Collaboration and
standardisation of testing procedures with laborato-
ries in the Southern Hemisphere and a central data-
base could link researchers to provide an enhanced
global surveillance system.
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Salmonella Typhimurium phage type 170 in
a tertiary paediatric hospital with person-to-
person transmission implicated

Noore KM Alam,*? Paul K Armstrong,® Oanh TK Nguyen,* Alison M Kesson,* Terri M Cripps,* Stephen J Corbett!

Abstract

Nosocomially-acquired salmonellosis is uncommonly reported in Australia. We report a cluster of gas-
troenteritis caused by Salmonella Typhimurium phage type 170 (STm 170) centred on a tertiary paedi-
atric hospital in Sydney, New South Wales from 8 to 19 May 2004. A total of 12 children had STm 170
isolated from faecal specimens. Of the 12 cases, seven were acquired in hospital and five in the commu-
nity. The mean age of the cases was 4.1 years (range: 2 months to 11.2 years). We conducted a case series
investigation to generate hypotheses regarding the cause of this outbreak. Standardised interviews with
cases’ parents were conducted to identify potential exposures including in recently consumed food.
An environmental investigation mapped the food preparation and storage areas, movements of staff
caring for cases, relative case-bed locations, and duration of stay in these locations. Five of the seven
hospital-acquired cases were immunocompromised with a history of prolonged and/or multiple hospital
admissions. We found that STm 170 was probably brought into the hospital by a community-acquired
case and spread to other in-patients through person-to-person transmission by hospital staff and/or
patients. This study emphasises the importance of stringent compliance with hospital infection control
practices at all times. Commun Dis Intell 2005;29:374-378.

Keywords: Salmonella Typhimurium phage-type 170, salmonellosis, outbreak, nosocomial infection,
paediatric hospital

Introduction nosocomially-acquired salmonellosis in the United

Kingdom found 30 per cent of infections were

Salmonella species are a common cause of gastro-
intestinal illness in humans. Salmonella enterica
serotype Typhimurium (STm) is the most frequently
notified serotype in Australia. The most commonly
reported phage type (PT) among S. Typhimurium is
PT170. Notifications of STm 170 have increased in
eastern Australia since 2002 and comprised 16 per
cent of all salmonellosis notifications in New South
Wales in 2004."

Reported outbreaks of nosocomially-acquired salm-
onellosis are rare in Australia but can be serious
and difficult to eradicate.? Nosocomially-acquired
salmonellosis outbreaks are most commonly linked
to contaminated food.?® Person-to-person spread
can readily occur in the hospital environment.®’
A 10-year (1978-1987) study of 248 outbreaks of

linked to person-to-person spread.* Salmonellosis
outbreaks in paediatric hospitals are of particular
concern due to the increased susceptibility and
associated high morbidity in this group.® Person-to-
person transmission can prolong the duration of an
outbreak, particularly when immunocompromised
patients are involved.5

On 24 May 2004, a cluster of 12 cases of gastroen-
teritis caused by Salmonella species in in-patients of
a tertiary referral paediatric hospital was reported to
the Western Sydney Centre for Public Health, and
an investigation was commenced. This outbreak is
notable fortwo reasons: thisis an uncommon nosoco-
mial salmonellosis cluster linked to person-to-person
transmission in Australia and, the Salmonella infec-
tions were acquired by mostly immunocompromised
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hospital in-patients. This report documents the
outbreak investigation, suggests possible means
of transmission and describes the importance of
hospital infection control measures.

Methods
Epidemiological investigation

We defined a probable case as any in-patient,
staff member or visitor with laboratory-confirmed
STm 170 isolated from a clinical specimen collected
on or after 10 May 2004. A confirmed case was
defined as either community-acquired or nosoco-
mially-acquired depending on whether the case
resided or worked in the hospital in the three days
prior to the onset of symptoms. We checked with
the Western Sydney Public Health Unit to ascertain
whether or not this was part of a community-wide
Salmonella outbreak. We also checked the Notifiable
Diseases Database of NSW Health through the
Health Outcomes Information Statistical Toolkit
to compare the current pattern of notifications of
STm 170. We collected and reviewed the inventory
of hospital supplied food items. Parents confirmed
which foods, if any, their children had eaten. The
parents of all nosocomially-acquired cases and four
of five community-acquired cases were interviewed
using a standardised questionnaire. This question-
naire explored possible sources of infection during
the 3-days prior to onset of symptoms. Sources
investigated included food and water consumption,
travel history, and environmental contacts such
as animals and other ill people. We mapped both
cases and staff movements within the hospital. To
ascertain whether staff may have been vehicles for
transmission, we examined hospital staff absentee-
ism data in May 2004 and traced staff contact with
cases from clinical notes. Temporal and spatial rela-
tionships between the cases during likely incubation
periods were examined by reviewing case-records.

Laboratory investigation

All initial Salmonella isolates were performed in
the Department of Microbiology at The Children’s
Hospital at Westmead, New South Wales. These
isolates were serotyped at the Institute of Clinical
Pathology and Medical Research, Westmead.
Phage typing of all isolates was carried out at
the Microbiological Diagnostic Unit, Melbourne
University, Melbourne, Victoria.

Environmental investigation
We inspected preparation, storage and handling of

food in the hospital, including the preparation of infants
formula and observed general food handling and clean-
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liness in the food preparation areas. Environmental
sampling was not done as we considered it impractical
nine days after the last reported case.

Results
Epidemiological investigation

Of the 12 STm 170 cases fitting the case definition,
seven (58%) were hospital-acquired and five (42%)
were community-acquired. Of the seven nosocomi-
ally-acquired cases, six were male and the mean
age was 4.1 years. Nosocomially-acquired cases
occurred between 11 and 19 May 2004, and com-
munity-acquired cases between 8 and 19 May 2004.
Our local public health unit was not aware of any
localised community-wide Salmonella outbreaks.
The HOIST database however showed an upswing
of notifications of STm 170 especially in metropolitan
areas of New South Wales in the preceding months,
which is consistent with the seasonal variations.’
No links were found between the five community-
acquired cases. Five of the seven nosocomially-
acquired cases were immunocompromised. The
background data on each of the cases are listed in
the Table.

An epidemic curve for both community-acquired and
nosocomially-acquired cases is shown in Figure 1.

Figure 1. Salmonella Typhimurium PT170
cases at a paediatric hospital, Sydney, May 2004,
by date of onset and source of exposure

5 -
E Nosocomial
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Number of cases
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Date of onset (May)

The characteristics of the epidemic curve do not
suggest a point-source outbreak. Reviews of hospi-
tal supplied food items did not implicate food being
the vehicle of transmission of STm 170. No food
handlers were reported to have been sick during the
period of investigation. Interviews with parents did
not implicate particular food types as the source of
the infection in either the nosocomially-acquired or
community-acquired cases. No food samples were
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Table.

Distribution of age, dates of onset and admission, place of illness and underlying medical
conditions of patients of STm 170 cases

Case Age Date of Date of Community- | Underlying medical Reason for admission
number | (month) | onset | admission | acquired (C) or | condition
nosocomially-
acquired (N)

Case 1 36 8 May 10 May C Viral gastroenteritis Diarrhoea, blood in stool

Case 2 6 11 May 4 May N Immune deficiency Failure to thrive

Case 3 36 13 May 15 May C Viral gastroenteritis Diarrhoea, vomiting

Case 4 42 15 May 12 May N Cardiac/juvenile arthritis Pain in lower limb and
abdomen, high fever

Case 5 2 15 May 16 May C Vomiting and nausea Vomiting, nausea

Case 6 12 16 May | 9 March N Liver disease Liver transplant

Case 7 36 17 May 15 May N Acute laryngotracheitis ‘Barking’ cough, difficulty in
breathing

Case 8 36 17 May 6 April N Leukaemia Bone marrow transplant

Case 9 48 18 May 19 May C Congenital heart disease/ Diarrhoea, vomiting, fever,

lower respiratory tract cough
infection

Case 10 132 19 May 20 May C Chronic headache Fever, headache, vomiting,
diarrhoea

Case 11 108 19 May 18 May N Rheumatic heart disease Heart murmur, arthritis,
rash, fever, haematuria

Case 12 96 19 May 13 May N Leukaemia Bone marrow transplant

available for laboratory investigation. Three sub-
clusters of two to four cases had possible common
links; either the same staff member attended two
or more cases within the infectious period and/or
cases shared the same ward within their infectious
period (Figure 2).

In each of the sub clusters we found circumstantial
evidence—proximity in terms of time (infectious
period) and place (ward)—of contact between com-
munity-acquired (n=5) and nosocomially-acquired
cases (n=7), indicating likely person-to-person
transmission. The index case (Case 1) was admitted
to the hospital on 10 May with gastrointestinal iliness
later confirmed as STm 170. Case 4 was admitted
on 12 May and shared a common ward with Case 1.
Staff member 1 attended both patients within the
infectious period. This may suggest a possible per-
son-to-person spread either by the cases themselves
or by the attending staff. Similarly, Staff member 2
attended Cases 2 and 4 within a 72-hour period.
Case 4 also shared Staff member 1 with Case 1
within a 48-hour period. Case 5 and Case 7 shared
the same ward (Ward 1) while Case 5 was probably
infectious. Case 7 and Case 11 are both nosocomi-
ally-acquired Cases. Both stayed in the same ward
on 18 May and shared Staff member 3 for 24 hours.
Cases 8 and 12 also shared the same ward, and
Staff member 4 attended both within 48 hours when
Case 8 could still have been infectious. However,
we do not have an objective explanation as to the
source of acquisition of STm 170 for three in-patients;
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Cases 2, 6 and 8, all of whom had been hospital
in-patients for a prolonged period (2 to 6 months).
Our review of the hospital staff absenteeism data
found no staff reported illness during the period of
our investigation.

Environmental investigation

The hospital has a Hazard Analysis Critical Control
Point (HACCP) system in operation which is responsi-
ble for monitoring potential points as a source of food
contamination and taking early action to control food
safety concerns from microbiological, chemical and
physical hazards. The hospital had two food prepara-
tion areas for its in-patients; an infants formula prepa-
ration area, which was a protected sterile area and a
separate kitchen where food was prepared for other
in-patients. Our investigation of the food handling,
preparation and storage did not reveal any obvious
potential causes of Salmonella contamination.

Discussion

Nosocomial infections are a continual challenge to
any healthcare system.® Foodborne salmonellosis
outbreaks in a hospital environment have been previ-
ously reported.®*¢#1% However, Salmonella infections
due to person-to-person transmission in paediatric
healthcare facilities are only rarely reported.”™
In Australia, of the three reported Salmonella out-
breaks linked to person-to-person spread in 2004,
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(Martyn Kirk, personal communication, 2005) this is
the only outbreak reported in the hospital environ-
ment. The notification of this STm 170 cluster, war-
ranted prompt public health intervention because of
the potentially serious consequences of this infec-
tion in already ill children, especially those who are
immunocompromised.

We hypothesise that this outbreak was the result
of person-to-person transmission of infection from
community-acquired cases to hospital in-patients.
This is evidenced by both the temporal and spatial
relationships between cases within the hospital
and lack of evidence implicating food or any other
common exposures. Analysis of the sub-clustering
of cases by ward and hospital staff members who
attended the cases strengthens the hypothesis
that staff members contributed to person-to-person
transmission (Figure 2).

The transmission of infection within the hospital is
likely to have occurred as a result of direct contact
between a case and a susceptible in-patient, or else
facilitated by staff members attending both. Person-
to-person transmission was most likely to occur at the
time of children being in the Emergency Department
(ED) or Short Stay Ward or SSW (Ward 1 shown
in Figure 2) where patients staying longer than four
hours in ED are transferred to SSW.

Although we did not investigate the hospital’'s
infection control procedures for the management
of diarrhoeal disease, stringent compliance with
appropriate infection control policies are widely
regarded as effective measures for prevention
of nosocomial outbreaks of infectious diseases.
As there is always Salmonella activity in the com-
munity, there is an ongoing risk of hospital outbreaks
through introduction by community-acquired cases.
During nosocomial outbreaks, instituting measures
to enable the early detection of cases and to pre-
vent ongoing spread are vital.” Methods to enhance
surveillance are based around improving ward and
laboratory staff's awareness, testing and reporting
of in-patients with symptoms of gastroenteritis.
Measures to prevent further spread include strict
enforcement of hand-washing practices, cohorting
or isolating infected patients, and enhanced clean-
ing and disinfection. We found that such measures
were undertaken during the early stages of this
outbreak and it is likely that this limited the duration
of the outbreak.

The preliminary results of this investigation were
communicated to the hospital infection control unit.
The final report of this investigation was presented
at a meeting of the hospital’s infection control physi-
cians on 22 June 2004. The hospital accepted the
recommendations in terms of enhancement of infec-
tion control measures in all areas of the hospital and
particularly in the ED and SSW areas at all times.

Figure 2. Epidemiological links between date of onset, ward and attending staff for STM 170

nosocomial and community-acquired cases

Cases May Place of
acquisition
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 of STM 170
Patient 1 * |Ward 1 jmep  jumm Ward 4 = c
) < * -
Patient2 | < - > N
Patient 3 * | | | | c
Patient 4 Ward 1 | > \
Patient 5 | C
Patient6 | ¢ Ward 4 > Ward 1 N
Patient 7 | | | | | | | | N
Patient8 | Ward 6 > N
Patient 9 Ward 1= Ward 5 =] c
Patient 10 % €= Ward 1 =p] C
Patient 11 Ward 3 e} N
Patient 12 N Ward 6 > N
Legend:
* Indicates date of onset of symptoms

— |Indicates period of hospitalisation

Ward 1 Emergency Department/Short Stay Ward
C Community-acquired cases

N Nosocomial cases

Hospital staff members in common: 1 I:l

» [
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In summary, this report documents an outbreak
of salmonellosis amongst paediatric hospital in-
patients. The source of the outbreak was one or more
community-acquired cases admitted to the hospital,
with subsequent direct spread to in-patients or facili-
tated by staff members. Although the exact nature
of the breakdown in infection control measures that
lead to nosocomial transmission could not be ascer-
tained, prompt action to enhance infection control
measures terminated the outbreak. It reinforces the
importance of maintaining strict infection control
measures at all times in order to prevent outbreaks
in vulnerable hospitalised populations.
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Investigation of a multi-state outbreak of
Salmonella Hvittingfoss using a web-based
case reporting form

Christopher J Oxenford,*? Andrew P Black,® Robert J Bell,* Sally A Munnoch,® Melissa J Irwin,® Rachel N Hanson,”
Rhonda L Owen,? and the Outbreak Investigation Team?®

Introduction

Geographically dispersed outbreaks of disease pose
challenges for investigators due to the difficulty of
collecting and collating comparable data in a timely
fashion. In Australia, when cases are detected in
more than one jurisdiction, epidemiologists in differ-
ent health departments must send results of their
investigations by fax or email to a coordinating site for
analysis. This process can result in considerable time
delays and the possibility of data transcription errors.
Web-based case reporting systems which house
questionnaires on a secure web site allow investiga-
tors from multiple sites to enter interview data directly
into the outbreak database. NetEpi Case Manager' is
an open source software tool designed to assist with
epidemiological investigations, analyses, and other
aspects of public health practice. This system is cur-
rently being developed at the Centre for Epidemiology
and Research in the New South Wales Department
of Health. In 2004, OzFoodNet? trialled NetEpi for
the Australian Government Department of Health
and Ageing to assess its usefulness as an interim
outbreak case reporting system for the Biosecurity
Surveillance System.® The trial demonstrated the
benefits of a web-based case reporting system and
real-time access to collated uniform data. OzFoodNet
decided to use NetEpi in future investigations of geo-
graphically dispersed outbreaks.

Between April and June 2005, Victoria reported an
increase in the number of cases of Salmonella enter-
ica ser Hvittingfoss (S. Hvittingfoss), with cases also
detected in New South Wales, the Northern Territory,
the Australian Capital Territory, Western Australia and
southern Queensland. S. Hvittingfoss is a serovar
often isolated from human, animal and environmen-
tal sources in northern Queensland, but is rarely
identified in other parts of Australia. OzFoodNet used
NetEpi to investigate this outbreak on behalf of the
Communicable Diseases Network Australia.

Methods

An epidemic curve was constructed using S. Hvitting-
foss notifications data from the National Notifiable
Diseases Surveillance System. Hypothesis generat-
ing interviews were conducted with all notified cases
of S. Hvittingfoss in the Australian Capital Territory,
New South Wales, southern Queensland, Victoria
and Western Australia whose symptom onset was
between 24 April and 31 May 2005. Hypothesis
generating interviews in each jurisdiction were
conducted using a standard questionnaire with data
being entered into a corresponding data form in
NetEpi. Case name and address were not recorded.
A unique identifier was created for each case using
a name code and the residential post code of the
case to allow individual cases to be linked to the

1. National Centre for Epidemiology and Population Health, Australian National University, Canberra, Australian Capital

Territory

Queensland Health, Brisbane, Queensland

NSW Health Department, Sydney, New South Wales

© N o ok~ DN

Victorian Department of Human Services, Melbourne, Victoria
The Outbreak Investigation Team was (in Alphabetical order): Jenny Barralet (Qld), Robert Bell (Qld), Andrew Black (ACT),

Australian Government Department of Health and Ageing, Canberra, Australian Capital Territory
Department of Health and Community Care, Canberra, Australian Capital Territory

Hunter New England Area Health Service, Newcastle, New South Wales

Gerard Fitzsimmons (DoHA), Joy Gregory (Vic), Rachel Hanson (Vic), Melissa Irwin (NSW), Martyn Kirk (DoHA),
Karin Lalor (Vic), Dot Little (Hunter, New England), Tony Merritt (Hunter New England), Sally Munnoch (Hunter New
England), Leonie Neville (NSW), Rhonda Owen (DoHA), Chris Oxenford (DoHA), Russell Stafford (Qld), Kay Sturge (Vic),

Barbara Telfer (NSW), Hassan Vally (WA)

Corresponding author: Mr Chris Oxenford, Australian Government Department of Health and Ageing, GPO Box 9848 (MDP 15),
Canberra ACT 2601. Telephone: +61 2 6289 9014. Facsimile: +61 2 6289 7104. Email: chris.oxenford@health.gov.au

CDI Vol 29 No 4 2005

379



Short report

notifiable diseases database in the respective juris-
diction. OzFoodNet Central Office epidemiologists
at the Australian Government Department of Health
and Ageing extracted the data and calculated the
proportion of cases exposed to different food items.

A case-control study was conducted on newly noti-
fied cases with onset of symptoms after 1 June 2005
to measure any association between illness and the
exposures most commonly identified in the hypoth-
esis generating interviews. A case was defined as
any person with S. Hvittingfoss isolated from faeces
with onset of diarrhoea after 1 June 2005 who was
not a resident of north Queensland. Cases must have
been the primary case in the household and inter-
viewed within 30 days of onset of diarrhoea. Using
progressive digit dialling from the case’s telephone
number, three controls per case were enrolled.
Cases and controls were interviewed by telephone
using specific questionnaires with the results of the
interviews being entered into case or control data
forms in NetEpi. Data were extracted from NetEpi
by the coordinating site and analysed using Stata
release 8.0.4

Results

The epidemic curve showed an increase in cases of
S. Huvittingfoss in multiple jurisdictions beginning in
April 2005, with the peak of 42 cases in May 2005
being three and a half times the number of cases
reported in May 2004 or 2003 (Figure).

Hypothesis generating interviews were conducted
with 34 cases. These were in the Australian Capital
Territory (3 cases), New South Wales (7 cases),
southern Queensland (10 cases), Victoria (12 cases)
and Western Australia (2 cases). The median age of
cases was 15 years (range 1-87 years) and 46 per
cent of cases were male. In addition to diarrhoea,
other symptoms reported by cases included: leth-
argy (68%), abdominal pain (64%), fever (59%),

Table.
days prior to illness or interview, Australia, 2005

vomiting (46%), and nausea (44%). Duration of
illness ranged from 36 hours to more than 21 days.
Eleven cases (32%) visited hospital and seven
(20%) were admitted. A high proportion of cases
reported consuming a range of fruits and vegetables
in the 14 days prior to illness, including: bananas
(80%), tomatoes (50%), strawberries (44%) man-
darins (30%) and grapes (20%). We hypothesised
that infection occurred as a result of consumption
of fruits or vegetables grown in north Queensland
where S. Hvittingfoss is endemic.

Eight cases were enrolled in the case-control study,
four from New South Wales, two from Victoria and
two from southern Queensland. The median age of
cases was 42 years (range 6 months to 80 years)
and 62 per cent were male. Twenty-four controls
were recruited into the study. The median age of
controls was 42 years (range two years to 94 years)
and 37 per cent were male. No food items were
significantly associated with S. Hvittingfoss infec-
tion (Table).

Figure.  Notifications of Salmonella
Hyvittingfoss, January 2003 to August 2005, by
jurisdiction

Number of notifications

10

1 4 7
2004

Year and month

Exposure to selected foods amongst Salmonella Hvittingfoss cases and controls in the three

Exposure Cases (exposed/n) | Controls (exposed/n) Odds ratio 95 %ClI

Apples 5/8 9/24 2.8 0.4-21.7
Bananas 5/8 10/24 2.3 0.3-18.1
Chicken 5/8 15/22 0.8 0.1-6.5
Lettuce 3/8 6/24 1.7 0.2-12.2
Strawberries 2/8 3/24 2.3 0.2-25.0
Sultanas 2/8 3/24 2.3 0.2-25.0
Watermelon 1/8 1/24 3.2 0.04-268.9
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Discussion

Web-based case reporting systems offer advantages
both for the coordinating site and the sites interviewing
cases remotely. In our investigation, it was a dramatic
improvement for the coordinating site to have direct
access to the data over the manual system where
data was emailed or faxed irregularly. The use of a
common instrument with a consistent method for
recording results also improved data quality during
this multi-centre outbreak investigation.

Electronic communication is increasingly being used
during outbreak investigations to share information
such as organism profile patterns®®or to disseminate
information and questionnaires.”® Additional web-
based investigation techniques include contacting
study participants by email and requesting them
to complete questionnaires that are loaded onto a
secure website.®'® Valuable time and resources can
be saved using self-answered web-based tools but
its usefulness will be limited by email (web) access.

No food vehicle was identified as being responsible
for this outbreak. With only eight cases notified after
the case-control study commenced the study lacked
sufficient power to detect an association between ill-
ness and an exposure. It was decided not to include
cases with onset of symptoms prior to 1 June 2005
due to the potential recall bias since cases had
previously been interviewed extensively during
hypothesis generating interviews. The majority of
cases and controls were unable to recall specific
brands of food, making measurement of exposure
very non-specific.

In the future, public health investigations will increas-
ingly use internet-based methods to collect data in
outbreak settings.
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OzFoodNet

OzFoodNet: enhancing foodborne disease
surveillance across Australia:
Quarterly report, July to September 2005

The OzFoodNet Working Group

Introduction

The Australian Government of Health and Ageing
established the OzFoodNet network in 2000 to col-
laborate nationally to investigate foodborne disease.
OzFoodNet conducts studies on the burden of iliness
and coordinates national investigations into outbreaks
of foodborne disease. This quarterly report docu-
ments investigations of outbreaks of gastrointestinal
illness and clusters of disease potentially related to
food occurring around the country.

This report summarises the occurrence of foodborne
disease outbreaks and cluster investigations between
July and September 2005. Data were received from
OzFoodNet representatives in all Australian states
and territories and a sentinel site in the Hunter/New
England region of New South Wales. The data in
this report are provisional and subject to change, as
results of outbreak investigations can take months to
finalise. We would like to thank the investigators in
the public health units and state and territory depart-
ments of health as well as public health laboratories
and local government environmental health officers
who collected data used in this report.

During the third quarter of 2005, OzFoodNet sites
reported 170 outbreaks of gastroenteritis. Outbreaks
of gastroenteritis are often not reported to health
agencies or the reports are delayed, meaning that
these figures significantly under—represent the true
burden of these infections. In total, these outbreaks
affected more than 2,435 people and resulted in
90 persons being admitted to hospital. No deaths
were reported. As has been the case in previous
reports, the majority (62%, n=105) of outbreaks

resulted from infections suspected to be spread by
person-to-person transmission (Figure). Forty—two
per cent of these person-to-person outbreaks occur-
red in aged care facilities, 38 per cent in child care
centres and 10 per cent in hospitals.

Figure. @ Mode of transmission for outbreaks
of gastrointestinal illness reported, July to
September 2005, by OzFoodNet sites

Salmonella cluster
8%

Unknown
10%

Other pathogen
cluster
2%

Person-to-person
62%

Foodborne
18%

Foodborne disease outbreaks

There were 30 outbreaks of illness where consump-
tion of contaminated food was suspected or proven
to be the primary mode of transmission. These
outbreaks affected 209 people. This compares with
25 outbreaks for the third quarter 2004 and 27 out-
breaks in the second quarter of 2005.
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Ciguatoxin was responsible for four outbreaks and
scombroid poisoning for three outbreaks during the
quarter. Campylobacter and Clostridium perfringens
were each responsible for two outbreaks. Salmonella
Typhimurium 9, Salmonella Typhimurium 135a,
Salmonella Infantis, Staphylococcus aureus, and
norovirus each caused an outbreak during the third
quarter of 2005. No aetiological agent was identified
for the remaining 43 per cent (13/30) of outbreaks.

Sixteen of the outbreaks reported in the quarter were
associated with meals served in restaurants, six with
food prepared in private residences but includes four
instances that can be attributed to the contamination
of the primary produce (fish), three within aged care
facilities, and two with food prepared by commercial
caterers. Single outbreaks were associated with
food prepared at a camp, a takeaway store, and an
unknown setting. One of the outbreaks occurred in
June, seven in July and eleven in both August and
September.

To investigate these outbreaks, sites conducted
six cohort studies and one case control study. For
23 outbreaks, only descriptive data were collected.
Investigators obtained microbiological evidence link-
ing a food vehicle to iliness in two outbreaks and
analytical epidemiological evidence in six outbreaks.
For the remaining outbreaks, investigators obtained
descriptive epidemiological evidence implicating the
food vehicle or suggesting foodborne transmission.

In New South Wales there were 14 outbreaks of
foodborne iliness reported during the quarter. The
aetiological agent was identified in three of these
outbreaks. Campylobacter jejuni affected five
people after they had eaten a restaurant meal that
included chicken and lamb dishes. Ten residents in
an aged care facility showed symptoms consistent
with Clostridium perfringens infection after a meal of
chicken with bacon and mushroom sauce, on rice.
No food vehicle was identified for an outbreak of
Salmonella Infantis that affected nine people during a
camp. An aetiological agent was not identified in the
remaining 11 outbreaks, nine of these involved res-
taurants and affected between two and eight patrons.
An aged care facility (12 cases) and a private resi-
dence (11 cases) were the setting for the other two
outbreaks in New South Wales during the quarter.

Queensland reported nine outbreaks of foodborne
illness for the third quarter. Three outbreaks were
caused by ciguatera fish poisoning following meals of
Spanish mackerel (2 people), trevally (2 people) and
black kingfish (5 people). All three fish were bought
at retail outlets and then cooked at home. No food
vehicle was identified in two outbreak investigations
where Campylobacter jejuni infected three people
after a common meal at an aged care facility and two
people from the same household in September. A
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restaurant meal of yellow-fin tuna caused scombroid
poisoning in two people. An outbreak affected three
people after a restaurant meal of beef Rendang and
their symptoms were consistent with Clostridium
perfringens infection. Clostridium perfringens were
detected at diagnostic levels in stool samples from
two cases. The beef Rendang (food vehicle) was
cooked on Sunday afternoons in large saucepans;
stored for several days in a cold room and re-heated
as required. A meal of chips and gravy from a takea-
way hot food shop led to Staphylococcus aureus
infection in two people who had staphylococcal
enterotoxin detected in faecal specimens.

During the quarter, Queensland reported an outbreak
of Salmonella Typhimurium 9 among students and
teachers visiting from the United States of America.
Eggs used in a dessert were suspected to have
caused this outbreak and affected 40 cases (31 stu-
dents, 3 teachers,1 tour guide and 5 restaurant
staff) with 29 people requiring treatment in hospital.
Contamination of the eggs and inadequate cooking
temperature for the desert are the two main features
that most likely contributed to the outbreak.

Victoria reported five outbreaks of foodborne dis-
ease for the quarter. There were two outbreaks of
scombroid poisoning: one in July at a restaurant
affected two people after a meal of tuna, and the
other in August from fish (species unknown) pur-
chased at a retail outlet and cooked at home which
led toillness in two people. Snapper fillets purchased
from a Fiji market and transported frozen to Australia
by a relative caused five cases of ciguatera poison-
ing in a family. An aetiological agent was not identi-
fied in the remaining outbreak involving 11 people
who had eaten Spanish mackerel from a restaurant
in September. An outbreak of norovirus affected at
least 36 people who had consumed assorted sand-
wiches at a catered function.

The Australian Capital Territory reported two food-
borne outbreaks. An outbreak affected two separate
groups that had dined at a Sydney restaurant, two
people from one group and one from the other group
became ill. Salmonella Typhimurium 135a infection
caused the outbreak, but investigators were unable
to identify the food responsible for the outbreak. In
the second outbreak, at least seven people became
ill following a catered function. Those that were il
were more likely to have eaten strawberries, smoked
salmon and/or grapes.

Comments

During the third quarter of 2005, there were seven
identified outbreaks of fish poisonings. Six of these
were from fish purchased from retail outlets. It is a
concern that ciguatera cases have resulted from
commercial suppliers, as most cases in recent years
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have occurred in association with fish caught by ama-
teur fishermen.! The three outbreaks of histamine
poisoning were associated with fish consumed at
restaurants (2 outbreaks) and fish bought at a retail
outlet and cooked at home (1 outbreak). At least two
of these were tuna originating from Indonesia. It is
likely that there would have been many more cases
of scombroid poisoning occurring, as the illness is
often mild and difficult to recognise.?

There were two outbreaks of Clostridium perfringens
and another outbreak where this pathogen was
suspected as the cause. Two of these outbreaks
occurred in aged care facilities where CI. perfrin-
gens is a common cause of outbreaks of diarrhoea
amongst residents in these settings. The third
outbreak in Queensland involved a curry that was
stored for several days in a cool room and re-heated
as required. Cl. perfringens commonly causes out-
breaks where there is poor temperature control of
meals, such as curries.®

During the quarter, OzFoodNet continued an inves-
tigation into a multi-state outbreak of Salmonella
Hvittingfoss occurring in Queensland, New South
Wales, the Australian Capital Territory and Victoria.
No source for the outbreak was identified. For further
information see the summary of the investigation in
this issue of Communicable Diseases Intelligence.*
Jurisdictions conducted 13 other investigations into
time, place, person clustering of Salmonella infect-
ions, including serotypes Anatum, Bovismorbifi-
cans 24, Muenchen, Newport, Oranienburg, Poona,
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Saintpaul, Typhimurium 12, Typhimurium 135a, Typhi-
murium 170, Typhimurium 195, Typhimurium U302,
Typhimurium U307. The Northern Territory also
reported an increase in shigellosis, and hepatitis A,
while South Australia reported an increase in hepa-
titis A in remote areas of the state. Victoria reported
clustering of cryptosporidium, including three small
outbreaks, two of which were associated with swim-
ming pools and the other with touching animals at a
festival.
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Table 1. Outbreaks of foodborne disease reported by OzFoodNet sites,* July to September 2005
State | Month of | Setting Infection Number | Evidence | Responsible vehicles
outbreak | prepared affected
ACT | July Restaurant | Salmonella Typhimurium & D Unknown
135a
August Caterer Unknown 7 A Strawberries, smoked salmon,
grapes.
NSW | June Restaurant | Unknown D Unknown
July Restaurant | Unknown D Unknown
Restaurant | Unknown D Common foods included steamed
rice, miso, and chicken yakatori.
August Restaurant | Unknown 6 D Unknown
Restaurant | Unknown 2 D Suspected chicken, rice or chilli
sauce
Restaurant | Campylobacter jejuni 5 D Suspected chicken or lamb
dishes
Restaurant | Unknown 3 D Unknown
Aged care | Clostridium perfringens 10 D Chicken with bacon and
mushroom sauce, on rice
Aged care | Unknown 12 D Pureed corned beef dish
September | Restaurant | Unknown A Ham or ham and pineapple pizza
Restaurant | Unknown D Suspected beef steak
Camp Salmonella Infantis D Unknown
Home Unknown 11 D Unknown
Restaurant | Unknown 5 D Suspect hot roast meats from
carvery
Qld | July Restaurant | Clostridium perfringens 3 M Beef Rendang
Restaurant | Salmonella Typhimurium 9 40 A Bread and butter pudding
Restaurant | Scombrotoxin 2 D Yellow-fin tuna
August Home Ciguatoxin 2 D Spanish mackerel
September | Takeaway | Staphylococcus aureus 2 M Chips and gravy
Aged care | Campylobacter jejuni 3 D Unknown
Home Ciguatoxin 2 D Trevally
Home Ciguatoxin © D Black kingfish
Unknown Campylobacter jejuni 2 D Unknown
Vic July Restaurant | Scombrotoxin 2 A Tuna
August Caterer Norovirus 36 A 3 assorted types of sandwiches
Home Ciguatoxin ) D Fijian snapper
Home Scombrotoxin 2 D Fish (unknown species)
September | Restaurant | Unknown 11 A Spanish mackerel

*
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Microbiological confirmation of agent in the suspect vehicle and cases.

Analytical epidemiological association between iliness and one or more foods;

No foodborne outbreaks reported in South Australia, Tasmania, Western Australia or Northern Territory during the quarter.
Descriptive evidence implicating the suspected vehicle or suggesting foodborne transmission;
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Epidemiological features and control of an
outbreak of scarlet fever in a Perth primary
school

Kynan T Feeney,! Gary K Dowse,? Anthony D Keil,® Christine Mackaay,* Duncan McLellan®

Abstract

Scarlet fever was associated with feared outbreaks and mortality in the 19th Century. It occurs sporadi-
cally in modern society and infection is readily treated with antibiotics. We report on a scarlet fever
outbreak in children attending a primary school in Perth, Western Australia, in late 2003. A total of
13 cases were identified over a five week period. Six of the cases were pre-primary children (ages 4 to 5)
from the same class of 26 children (attack rate 23.1%). Three of the remaining seven cases were older
siblings of pre-primary cases who developed scarlet fever after their younger siblings. Screening of the
children and teachers from the two pre-primary classes at the school yielded 12 positive pharyngeal
swabs for group A Streptococcus. Emm-typing of the screening isolates indicated that a common strain
was circulating within the outbreak pre-primary class, with four of six isolates identified as emm-type 3.
The overall group A Streptococcus carriage rate in screened students in this class was 31.6 per cent
and the carriage rate for emm-type 3 was 21.1 per cent. Carriers were treated with oral penicillin V to
eradicate carriage and control the outbreak. No further cases of scarlet fever were reported after the
treatment of pharyngeal carriers. Outbreaks of scarlet fever still occur in young children and identifica-
tion and treatment of carriers may still be valuable. Commun Dis Intell 2005;29:386-390.

Keywords: scarlet fever, Streptococcus, emm-typing

Introduction

Scarlet fever is caused by infection with group A
Streptococcus (GAS), usually in the context of acute
pharyngitis. It is characterised by a distinctive ery-
thematous blanching rash that is composed of fine
papules that cause the skin to feel like sandpaper and
usually starts on the upper trunk, travelling distally
and sparing the soles and hands." Other character-
istic clinical features of scarlet fever include: an initial
white covering of the tongue, followed by enlargement
of the papillae, giving a distinctive ‘strawberry tongue’
appearance; flushing of the cheeks; and circumoral
pallor.” Although rarely seen in present times, scarlet
fever can be complicated by localised extension of
infection leading to mastoiditis, sinusitis and peri-
tonsillar abscesses and can be followed by serious
complications, such as acute rheumatic fever.?

o MDD =

Western Australia

During the 19th Century scarlet fever was a feared
disease due to its infectivity and associated high
mortality rate.>> Severe scarlet fever is now uncom-
mon and usually causes only mild disease, with many
developed countries removing it from their notifiable
disease registers over the past few decades.?36

Group A Streptococcus is most commonly transmit-
ted through direct contact or large droplet spread and
the incidence of infection is highest in young children.”
Administration of antibiotics will prevent transmission
of GAS within 24 hours of beginning treatment.’

We describe the clinical and epidemiological fea-
tures of a recent outbreak of scarlet fever in young
children attending a Perth primary school, and the
public health measures that were implemented to
control the outbreak.
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Methods

Scarlet fever remains a notifiable disease in Western
Australia. Following notification of several cases of
scarlet fever in children from the same primary school
in Perth, Western Australia, an epidemiological invest-
igation was performed, with a view to initiating control
measures.

Case definition

Scarlet fever cases in school students and staff of the
school, or family members of a child from the school
who met the case definition, were categorised as
possible, probable or confirmed, if they developed
symptoms between 30 October and 30 November
2003 and fulfilled the following criteria:

Confirmed case: Clinical symptoms consistent with
streptococcal sore throat AND at least one charac-
teristic sign of scarlet fever AND a positive laboratory
isolate of GAS from a throat swab. The characteristic
signs of scarlet fever, as documented from a medi-
cal examination or reported by the child’s parents,
included:

» skin rash — fine erythematous, punctate, blanch-
ing on pressure and with a sandpaper texture
and predominantly trucal distribution;

« strawberry tongue;
« flushing of cheeks and circumoral pallor; and
» desquamation of the skin in convalescence.

Probable case: Clinical symptoms consistent with
streptococcal sore throat AND at least one char-
acteristic scarlet fever sign AND no throat swab
performed or throat swab performed and had no
significant growth.

Possible case: Clinical symptoms consistent with a
streptococcal sore throat AND no characteristic signs
of scarlet fever AND no throat swab performed or
throat swab performed and had no significant growth.

Cases were identified following notification by a
doctor, or through telephone interviews of parents
of children, or staff members, who were reported
to have been absent from school during the period
30 October to 30 November 2003.

Screening of students and teachers in class 1 (pre-
primary class, ages 4 to 5 years) and class 2 (split
pre-primary/year 1 class, ages 4 to 6 years) was per-
formed at the school on 2 December and 4 December
2003. As most of the cases were in the pre-primary
age group and class 1 and 2 were sometimes joined
together for group activities, screening of children in
both class 1 and 2 was performed to identify possible
carriers.
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Screening consisted of swabbing the posterior phar-
ynx and tonsils using a dacron swab (Transtube©
Medical Wire and Equipment, UK) by two of the
authors (KF and CM). Swabs were stored at room
temperature and transported to the microbiology
laboratory on the day of screening.

Informed consent was obtained during the outbreak
to obtain samples and administer antibiotics. Other
data were obtained through the notifiable diseases
register and school absentee records.

Laboratory methods

Diagnosis of GAS carriage was made by culturing
swabs within four hours of collection onto Columbia
agar (Oxoid, Australia) with 5 per cent horse blood
containing colistin 0.75 mg/L and nalidixic acid
0.5 mg/L (CNA) plates. CNA plates were incubated
at 37° C for 24 hours in 5 per cent CO,,. After primary
plating, swabs were then placed into Todd Hewitt
broth (Oxoid, Australia) with colistin 1 per cent mg/L
and nalidixic acid 1 mg/L for enrichment culture for
24 hours at 37° C. Following incubation, an aliquot
was subbed onto CNA plates for a further 24 hours
incubation at37°C in 5 per cent CO,,. Beta haemolytic
colonies were serogrouped using a Streptococcal
Grouping Kit (Oxoid, Australia).

Epidemiological surveillance of GAS infection has
traditionally depended on the Lancefield M protein
serotyping system. There are a number of limitations
with this approach, in particular the high proportion
of isolates in Australia which are M-non-typeable.?®
To overcome these limitations a non-serologic typ-
ing system that involves sequencing the 5 end of
the emm gene (emm-typing) was utilised in this
study. This molecular typing system is based on the
established relationship between published emm
sequences and M serology and sensitively reflects
the M specificity of the isolate. '

The emm-typing of isolates was performed by one
author (DM) who was blinded to the school class
of origin and clinical status of the source of each of
the isolates.

Results
Cases

Based on notification data and interviews, there
were three confirmed cases, 10 probable cases
(of which eight had no throat swabs performed and
two had negative throat swabs) and one possible
case (Table 1). The low number of confirmed cases
reflected the low rate of collection of microbiological
samples to confirm GAS infection by general practi-
tioners. Both confirmed and probable clinical cases
(13 in total) are included together as cases for all
subsequent analyses.
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Table 1. Summary of epidemiological features
of an outbreak of scarlet fever in a primary
school, Perth, 2003

Variable Number
Total number of cases:

Confirmed 3
Probable 10
Possible 1
Background of confirmed and probable

cases:

Class 1 pre-primary students 6
Siblings of cases from class 1 3
Sibling of non-case child in class 1

(neither confirmed or probable case)

Student cases with no relationship to any 2
students in class 1

Teacher case with no relationship to any 1
students in class 1

As can be seen from the epidemic curve (Figure),
the first case became symptomatic on 31 October,
followed by a series of cases of scarlet fever
spreading in a propagated outbreak pattern over the
subsequent four weeks. The predominant clinical
features experienced by the cases were sore throat
(100%), fever (93%), rash (85%), headache (61%),
abdominal pain (38%), strawberry tongue (31%),
vomiting (31%) and skin desquamation (8%).

Figure.  Epidemic curve showing number of
scarlet fever cases, Perth, 2003, by date of onset
of symptoms
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The cases were composed of 12 children and one
teacher. Six of the child cases were from class 1,
giving an overall attack rate of 20 per cent (6 cases
out of 26 students and 4 teachers). Among students
only, the attack rate was 23.1 per cent. There were
no cases in class 2.

388

Three of the remaining six child cases were siblings
of the pre-primary cases from class 1. Two of these
cases were in year 3 (aged 8 and 9 years) and one
case was in year 2 (aged 7 years). All three of the
older sibling cases developed symptoms of infection
after their younger pre-primary sibling developed
symptoms, with intervals between onset of 4, 5 and
20 days.

Of the three remaining child cases, one was in year 2
and had a younger pre-primary sibling in class 1.
The latter child was the single ‘possible’ case who
did have an upper respiratory tract iliness but lacked
specific signs of scarlet fever. The older sibling case
developed scarlet fever after her pre-primary ‘pos-
sible’ sibling case was reported to be ill, suggesting
the ‘possible’ pre-primary case from class 1 may
have had GAS pharyngitis. The two remaining chil-
dren, who were in years 3 (aged 9) and 5 (aged 11),
did not have siblings in class 1.

The teacher with scarlet fever was not a pre-primary
teacher. Her only contact with pre-primary children
was during lunchtime. She had two young children,
neither of whom attended the outbreak primary
school or had experienced a recent illness consist-
ent with scarlet fever or GAS pharyngitis.

Carriage studies

Table 2 summarises the epidemiological findings
from classes 1 and 2. Although class 1 and 2 are in
separate rooms, the two classes have intermittent
combined teaching time in one room.

A total of 48 out of a possible 57 students and staff
from the two classes were screened, consisting
of 41 (of 50) children and all 7 teachers. Eleven
of 41 students (26.8%) and one of seven (14.3%)
teachers had positive throat swabs. All 12 positive
throat swabs grew GAS on primary culture.

Class 1 had six children with positive swabs (car-
riage rate 23.1%), two of which were from previous
cases of scarlet fever who had been treated with
oral penicillin. The positive screening tests from
class 2 were from five children (carriage rate 20.1%)
and one teacher (carriage rate 33%). A course of
oral penicillin V for 10 days was taken by all GAS
carriers in an attempt to eradicate carriage of GAS
within this population and terminate the outbreak.

Eleven of the 12 isolates were emm typeable: five
from class 1 and six from class 2. As summarised in
Table 2, four of six isolates from pre-primary class 1
were emm-type 3, giving a carriage rate in screened
students of 21.1 per cent. Among the six isolates
from class 2, two were emm-type 3, two were emm-
type 2 and there was one each of emm-types 28
and 75.
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Table 2. Epidemiological features of class 1
and 2 from affected primary school
Variable Class 1 Class 2
Age of students 4-5 years | 4-6 years
Number in each class:
Students 26 24
Teachers 4 3
Number of cases:
Confirmed 2
Probable 4
Attack rates:
Students and teachers 20.0% 0%
Students only 23.1% 0%
Number screened:
Students
Total 19 22
Percentage positive 31.6% 22.7%
Number positive 6 ©
Teachers
Number 4 3
Percentage positive 0% 33.3%
Number positive 0 1
emm type results from throat
swab screening:
Not able to be typed 1 0
emm type:
2 0 2
4 2
12 1 0
28 0 1
75 0 1
Discussion

This article reports on a school-based outbreak of
scarlet fever. There were 13 confirmed or probable
cases identified over a five week period. Six of these
cases were from class 1 and the epidemiological
and microbiological evidence suggests that this
class was the epicentre for this outbreak, with most
of the additional cases occurring in older siblings of
children from this class.

Our investigation was limited to staff and students
who attended the one primary school. As telephone
questionnaires were undertaken with staff and par-
ents of children with sick absences over the study
period, we do not believe a significant number of
cases were missed during the investigation.
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The finding of a common emm-type (type 3) in four
of five typeable isolates from children in the affected
class suggests this was the circulating outbreak
strain. Further evidence to support this theory is that
of the two previously treated cases who subsequently
tested positive when screened, one had an untypable
isolate and the other was emm-type 3. This case had
a short 5-day course of oral penicillin V, which is not
considered as reliable as a ten day course of penicil-
lin to reliably eradicate GAS from the pharynx.?

The other emm-types detected from screening of
students and teachers were likely due to a carriage
state of non-epidemic GAS. The prevalence of pha-
ryngeal carriage of GAS can be up to 15 per cent
outside of the outbreak setting.® Asymptomatic pha-
ryngeal carriage can be higher during institutional
outbreaks, with rates of 20—30 per cent reported.® 314
Although asymptomatic pharyngeal carriers are not
efficient transmitters of infection, screening and
treatment of carriers is generally recommended in
the outbreak setting of invasive GAS infection."®3
In this instance, 21.1 per cent (4 of 19) of students
in class 1 were carrying emm-type 3 at the time of
screening, even after five of the 19 screened stu-
dents had been treated for scarlet fever.

Because of ongoing transmission of GAS causing
scarlet fever within the school and family setting,
the concern of parents and staff at the school, and
the possible serious complications of GAS infec-
tion, it was decided to screen students and staff of
the affected pre-primary school classes and treat
asymptomatic carriers with the aim of interrupting
transmission and preventing further cases.

No further cases of scarlet fever were notified from
the primary school after screening and treatment
of carriers was undertaken. Although we cannot be
certain that the outbreak would not have terminated
naturally at that time, the abrupt cessation suggests
that the intervention of screening and administration
of antibiotics to carriers of GAS was effective in halt-
ing the epidemic.

Scarlet fever is an uncommon infectious disease
in Australia. There was a mean of 17.7 cases of
scarlet fever notified in Western Australia per year
from 1995-2004 (range 6—27). This outbreak was
brought to the attention of the Department of Health
Western Australia due to a small clustering of noti-
fied cases in children attending the same primary
school. It is debatable whether scarlet fever should
still be listed as a notifiable disease in Australia,
however this outbreak and the subsequent control
measures demonstrate there is some utility in con-
tinuing to monitor this infection.
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The epidemiology of kuru in the period
1987 to 1995

Michael P Alpers 22 for the Kuru Surveillance Team®#

Abstract

Kuruis an encephalopathy or neuro-degenerative disease found only in the Okapa District of the Eastern
Highlands Province of Papua New Guinea. It is always fatal, with a subacute course, on average, of
about 12 months from onset to death. In the 9-year period 1987 to 1995 there were 66 deaths from
kuru, 17 males and 49 females. The number of deaths per year ranged from 3 to 12. All deaths occurred
south of a line drawn through the centre of the kuru region perpendicular to the axis of social change.
The mean age at death was 49 years, with a gradual increase in this age with time. The last patient aged
in their 20s died in 1987 and the last in their 30s died in 1991. The period shows a waning epidemic,
with dramatically fewer deaths than in the early years of epidemiological surveillance 30 years before.
Nevertheless, the clinical features and duration of the disease were unchanged. Transmission of kuru
stopped by 1960 and patients seen in the period 1987-1995 showed long incubation periods, which
in 1995 would have been at least 35 years. The proportion of males was much higher than in the early
years; because males were effectively exposed only in childhood their incubation periods were in many
cases likely to be over 50 years. The work of the Kuru Surveillance Team in maintaining a rigorous
surveillance of kuru epidemiology over this period is described. Commun Dis Intell 2005;29:391-399.

Keywords: kuru, epidemiology, prion diseases, transmissible spongiform encephalopathies,
Papua New Guinea, field surveillance methodology

Introduction government station that measures approximately

65 km by 40 km (the kuru region). In 145 of these
villages, deaths from kuru have been recorded since
the beginning of 1957 resulting in more than 2,700

Kuru is an encephalopathy or neuro-degenerative
disease found only in the Okapa District of the

Eastern Highlands Province of Papua New Guinea.
Itis always fatal, with a subacute course, on average,
of about 12 months from onset to death. Kuru was
unknown to the outside world until the 1950s when
this area of the highlands was first brought under
administrative control by the Australian government.
Scientific investigation of kuru began in 1957." From
the evidence of oral history, the epidemic began in
the early 1900s with a single case of kuru and slowly
spread in extent and expanded in number until over
200 people were dying of the disease each year. In
all, 172 villages are recorded as having a history of
kuru; they occupy an area surrounding the Okapa

deaths. Over 80 per cent of these occurred in the
people of the Fore linguistic group; the remainder
were in nine linguistic groups adjacent to the Fore
with close cultural and marital ties with their Fore
neighbours. In the initial years of kuru investigation,
the disease occurred principally in women, and chil-
dren and adolescents of both sexes, with only three
per cent in adult males. Subsequently the disease
disappeared in children and, later, in adolescents.
The data presented in this paper determine, for the
first time, the years in which kuru was no longer
seen in adults in their third and fourth decades.

1. Papua New Guinea Institute of Medical Research, PO Box 60, Goroka, EHP 441, Papua New Guinea

Centre for International Health, Curtin University of Technology, Perth, Western Australia
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4.  The Kuru Surveillance Team from 1987 to 1995 consisted of Michael Alpers, Auyana Winagaiya, Anua Senavaiyo (now
deceased), Igana Aresagu, Kabina Yaraki and John Anuwa, with team member-in-training Ausa Igana, the occasional
assistance of Umasa Pave and Eric Yaburo in particular communities, and the participation of many members of the village

communities of the kuru region.
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Clinically, kuru is a progressive cerebellar disorder.'-®
It begins with mid-line cerebellar signs of titubation,
trunkal instability and tremor, with astasia and a wide-
based, ataxic gait. This progresses to dysmetria in
the limbs, jerky extraocular movements, dysphagia
and dysarthria. The clinical state of patients with kuru
worsens steadily and inexorably through ambulant,
sedentary and recumbent stages to a terminal state
in which all motor activity is so uncoordinated as
to be non-functional, though there is no paralysis.
Patients are unable to move, eat or speak but are
conscious, make eye contact and attempt appropri-
ate responses to their environment as they wait to
die. Though each patient shows minor variations in
the degree and sequence of these and other signs,
the general pattern of cerebellar disease progression
is remarkably consistent. In addition, as the disease
progresses pyramidal, extrapyramidal, cortical and
brain stem signs of motor dysfunction may appear
transiently, and will be detected by regular clinical
follow-up. There are no sensory deficits. If death
does not occur from intercurrent infection it follows
when the pathological process spreads to the vital
centres in the medulla.

The epidemiological study of kuru began in 1957 with
the description of the disease and the mapping of the
boundaries of the kuru region by Gajdusek, Zigas and
Baker. Their reports'¢ were followed by studies carried
out by, among others, Alpers, Gajdusek, Hornabrook
and Moir.”~"" The epidemiological surveillance of kuru
has been continuous since 1957, with the involve-
ment of many investigators. During the period 1987
to 1995 surveillance was carried out solely by the
Kuru Surveillance Team of the Papua New Guinea
Institute of Medical Research (PNGIMR). During
1996 the field team was augmented by a collabora-
tion with the MRC Prion Unit in London.

Throughout this time, field surveillance was rigor-
ously maintained and the field records kept at the
PNGIMR in Goroka. This brief report presents the
data from the period 1987-1995 for the first time and
examines the work of the Kuru Surveillance Team.

Methodology

The Kuru Surveillance Team comprised experi-
enced field staff who had worked with MPA for many
years as well as occasional staff and a member of
the team in training. The villages of the whole of the
kuru region and the groups bordering it were divided
into areas of individual responsibility. In fact the
senior staff ranged more widely in carrying out their
work and, while doing so, would seek information in
communities outside their own working areas, which
provided independent checks on the data. Each
staff member was well known in their area and had
friends and contacts in the communities where they
worked.
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These field staff were experienced in field work and
knowledgeable about kuru. They had seen many
kuru patients in their youth, they had taken part in
the examination of kuru patients many times and
they had been trained to recognise the salient fea-
tures of kuru. They each kept a diary of their work.
On a regular basis they reported on the places they
had visited and the patients they had seen; they also
provided the information they had gathered from
informants about known patients, rumoured patients,
rejected patients and reports of new patients. They
knew of the importance of establishing whether a
case was real or not, and of getting accurate dates
of onset and death. Their diaries and reports were
reviewed in discussion with MPA as supervisor, who
recorded the villages visited where there was no
living case, all information about kuru patients (real
and rumoured) and information about other diseases
and local events. Whenever possible, patients were
seen and examined by the supervisor either in the
field or in Goroka.

As a measure of the comprehensive nature of this
surveillance the reports for a typical year, 1991 (the
middle year of the period studied), were tallied.
Reports on other diseases and local events were
not counted. In the twelve-month period there were
162 reports on kuru patients and 186 on ‘recovered’
or rumoured patients. For 575 visits to villages there
proved to be no living case, or rumoured case.

As in all previous epidemiological studies, kuru was
defined as a fatal disease with a progressive ataxic
course lasting a period of some months diagnosed
as kuru by the local people. During this period of
surveillance cases were also assessed by the expe-
rienced members of the field team and many cases
were examined by the team supervisor.

Kuru is the Fore name for the disease, which has
been so common and widespread throughout the
kuru region that its symptomatology is well known. A
fatal outcome is essential to the diagnosis. No case
of kuru diagnosed by objective signs of astasia and
ataxia has ever been found to recover and all clini-
cally documented cases have progressed to a fatal
termination. Local beliefs allow people to ‘recover’
from presumed early kuru when their unsteadiness
(from whatever cause) improves. If such cases are
examined during the clinical phase of illness no
objective evidence of kuru is found. Other rumoured
cases proved to be false, or to be cases of malaria
(which occurs more commonly now in the high-
lands) or other debilitating fevers. Sorting out these
‘cases’—including ‘recoveries’, cases reassigned to
another diagnosis, or rejected cases—proves today
to be a major part of surveillance activities. In the
early days of kuru surveillance the ratio of real cases
to spurious ones was about 5 to 1. During the period
1987 to 1995 the ratio was reversed and today the
ratio of spurious cases to real cases is about 10 to 1.
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Cases of kuru were mapped by their village of resi-
dence and related to the axis of social change, which
was defined as the direction along which social
change progressed as traditional cultural practices
and behaviour were modified, directly or indirectly, by
the gradual expansion of government control into the
region.

The kuru studies of the PNGIMR, including the epi-
demiological surveillance of the disease, have been
approved on scientific and ethical grounds by the
Medical Research Advisory Committee of Papua
New Guinea.

Results

Kuru is unusual, perhaps unique for a disease
causing a major epidemic, in that the epidemiology
includes all cases that exist of the disease. The
results therefore describe the full data on the dis-
ease with no population sampling entailed.

The results are presented on all patients who died of

required the results of the transmission studies, the
epidemiology and behavioural studies®'® to make
full sense of kuru and its transmission.

Males were significantly exposed only as young
boys, whereas females were exposed throughout
life. There is therefore good reason to look at the
epidemiological patterns of the sexes separately.
Table 2 shows the mean age at death for males and
females from 1987 to 1995. As one might expect,
the mean age at death increased with time. Males
died at a slightly younger age than females.

For both males and females the minimum incuba-
tion period can be calculated from 1959, when
transmission ceased, to the year of onset (usually a
year before death). The incubation period for cases
who developed kuru in 1995 is therefore 35 years;
and over 40 years for those patients who have sub-

Table 2. Mean age at death from kuru, 1987
to 1995, by sex and year

kuru in each year of the 9-year period 1987 to 1995. Year of Mean age at death (years)
death Males Females All cases
Table t1 dshc>t\;1vs th(;a numt;er of dﬁaths frc1)r;8;ur1ué9tz_>y 1987 395 48 4 45 4
The last s:tiena’:r’:o die in their 206 died in 1967, The i CIH . 471
last patient to die in their 30s died in 1991. This fol- 1989 49.0 46.0 47.4
lows the pattern established earlier”"'? of progres- 1990 46.0 48.9 48.2
sive deletion of age groups from the kuru mortality 1991 _ 42.3 423
record, beginning with the_ ygungest, due to the 1992 485 50.8 50.1
cohort effect of no _transmlssmn of kuru _to those 1993 _ 5113 5113
born after 1959. This was one of the major clues
which established transumption of dead relatives at e, 56.0 56.3 S0
mortuary feasts (endocannibalism) as the mode of 1995 52.0 58.2 56.4
transmission''® of the infectious agent of kuru.' It Total 46.5 49.9 49.0
Table 1. Deaths from kuru, 1987 to 1995, by age and sex
Year Age at death (years)
20-29 30-39 40-49 50-59 60-69 All ages
M F T M F T M F T M F T M F T M F T
1987 1 - 1 2 3 5 - 1 1 1 4 5 - - - 4 8 12
1988 - - - 1 2 8 - 1 1 - 3 3 - 1 1 1 7 8
1989 - - - 1 2 3 1 & 4 2 1 3 1 - 1 5 6 11
1990 - - - - 1 1 1 4 5 1 2 3 - - - 2 7 9
1991 - - - - 1 1 - 2 2 - - - - - - - & 8
1992 - - - - - - 1 2 8 1 8 4 - - - 2 5 7
1993 - - - - - - - 1 1 - 3 8 - - - - 4 4
1994 - - - - - - - 1 1 1 2 3 - 1 1 4 5
1995 - - - - - - 1 - 1 1 9 4 - 2 2 2 5 7
Total 1 - 1 4 9 13 4 15 19 7 21 28 1 4 5 17 49 66
M  Males.
F  Females.
T  Total.
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sequently developed kuru after 2000. In addition, for
males, one can estimate their likely actual incubation
period (though this can never be proved) as age at
onset less 6-8 years (the age at which they left their
mother to join their father in the men’s house and
thus significantly reduced their exposure), which
gives a figure of more than 50 years for a male dying
in his late 50s or 60s. For women it is not possible to
make such an estimate.

The overall female:male ratio of kuru cases in the
1987-1995 period was 2.9:1. This has not changed
from the period 1972-1978, when it was 2.8:1, but
is less than the 4.4:1 ratio in the first seven years of
kuru investigation during the period 1957—1963."

The year of birth of the patients is given in Table 3.
The two patients who were born in 1958 were out-
liers. They were both born in remote communities.
They were also outliers by age at death, since they
died at the youngest ages recorded during this period
(29 years in 1987 and 30 years in 1988); the next
youngest age at death was 34 years. However, they
are fully consistent with the full record of patients.
Previously," | listed the kuru patients in earlier
years who were born since 1956—there were only
seven: three in 1957, one in 1958 and three in 1959.
It would have been unusual if those infected at the

last mortuary feasts conducted surreptitiously in the
area after 1954 had only short incubation periods,
so these findings are not surprising.

While the date of death of all patients was obtained
with certainty, the month of onset was more dif-
ficult to determine. Previous studies of duration of
clinical course were either based on cases carefully
followed from onset to death' or used subsets of
the full dataset that were of greater reliability for
this purpose.® When patients in this study with less
certain dates of onset were excluded, a subset of
51 patients ‘most reliable for duration studies’ was
obtained. The sex and age characteristics of the
subset were similar to those of the full set. The dura-
tion of the clinical course (from onset to death) in
months, by age and sex, in the patients of this sub-
set is shown in Table 4. The overall mean duration
was 13.3 months, with a range of 3 to 24 months.
The previous study that was designed to address
the question of age and duration'” found an overall
mean duration of 12.5 months, with a range of 3 to
23 months. That study, which included children as
well as adults, found a positive relationship between
age and duration. The present results have a more
restricted age range but do show a slight increase in
duration from those under 40 years (11.5 months) to
those 40 years and over (13.9 months).

Table 3.  Year of birth of kuru deaths, 1987 to 1995
Year of death Year of birth Total
1920s 1930s 1940s 1950s
1987 Male 1 1 2 (1951, 1958) 4
Female 1 4 2 1(1953) 8
1988 Male 1 1
Female 1 & 1 2 (1950, 1958) 7
1989 Male 1 2 1 1(1951) 5
Female 1 8 2 (1953, 1953) 6
1990 Male 1 1 (1950) 2
Female 2 4 1(1951) 7
1991 Male -
Female 2 1 (1952) 8
1992 Male 1 1 2
Female & 1 1(1951) )
1993 Male -
Female 1 2 1(1952) 4
1994 Male 1 1
Female 2 2 4
1995 Male 1 1 2
Female 4 1 5
Total 8 27 23 13 66
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Table 4. Duration of clinical course in months, in patients dying in the period 1987 to 1995, by age
and sex*
Age at death (years)
20-39 40-49 50-69 Total
M F T M F T M F T M F T

Number © 7 12 4 10 14 5 20 25 14 37 51

Mean duration (months) | 11.4 116 115 |13.8 147 144 |14.0 135 136 |13.0 134 133

Range (months) 7-14 3-20 3-20 |9-19 6-24 6-24 |10-16 5-21 5-21 |7-19 3-24 3-24

*

dates of onset.

M Males.
F Females.
T  Total.

The geographical location of patients in this period
proved to be interesting. Table 5 sets out the
geographical location by linguistic group. Of the
66 patients, 50 were from the South Fore (76%),
5 (8%) from the North Fore and 11 (17%) from
other linguistic groups—Gimi (15%) and Keiagana
(2%). In 1978 the percentages, for all cases of kuru
diagnosed from 1957 onwards, were 62 per cent,
20 per cent and 19 per cent, respectively, for South
Fore, North Fore and Other, with nine linguistic
groups represented in the ‘Other’ category." The
striking changes in 1987-1995 therefore are the
relative increase in cases in the South Fore and
Gimi and the reduction in the proportion of cases
in the North Fore and other linguistic groups (apart
from the Gimi). This had been predicted since the
South Fore and Gimi represent the more remote
groups. They were the last to undergo the social

Table 5.

Based on a subset of 51 patients ‘most reliable for duration studies’ obtained by excluding those with less certain

changes associated with the transition from a
traditional to a modern way of life brought about
in this area by the Australian administration in the
1950s. However, the concentration of cases in the
Gimi is confined to the first half of the period under
study: of the 26 deaths from 1991 to 1995, only one
is from the Gimi; the others include two from the
North Fore and 23 from the South Fore, showing
the striking dominance of the South Fore as the
epidemic subsides.

Figure 1 shows all the villages with a history of kuru
and the direction of the main axis of social change. A
line has been drawn on the map in the centre of the
kuru region perpendicular to the axis of change. In
the first five years of kuru epidemiology (1957-1961)
the larger proportion of cases were south of this line,
when cases were plotted by their village of location

Geographical location of kuru patients, 1987 to 1995, by linguistic group
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Figure 1. Location of all villages with a history of kuru
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(Figure 2) although there were also many cases to
the north of it. In the period 1977-1981 cases were
sparser but there were still some cases in the north
(Figure 3); however, for the period of the present
study no case was found north of this line (Figure 4).
Though empirically derived, this line has proven to
be a useful indicator of social change in the area as
it has affected the transmission of kuru.

Figure 2. Location of all kuru deaths, 1957 to
1961

Henganofi
.

Kainantu
Lufa .
.

.
Wonenara

The line is drawn perpendicular to the axis of social change to
divide the kuru region into north and south areas.

Figure adapted from Whitfield'® and Alpers MP, unpublished
seminar, 1998.

Figure 3. Location of all kuru deaths, 1977 to
1981
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The line is drawn perpendicular to the axis of social change to
divide the kuru region into north and south areas.

Figure adapted from Whitfield'® and Alpers MP, unpublished
seminar, 1998.
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Figure 4. Location of all kuru deaths, 1987 to
1995
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The line is drawn perpendicular to the axis of social change to
divide the kuru region into north and south areas.

In an attempt to quantify this effect a score was
obtained for each village in the kuru region accord-
ing to its distance from a baseline drawn in the area
between Henganofi and Kainantu (two towns on
the Highlands Highway between Lae and Goroka
and located in the figures). If the score were useful
we might be able to show an increase in the mean
score of the location of kuru patients with time. This
proved not to be so, at least within this period of
study. Though all patients in the period 1987-1995
were located south of the dividing line, there was
no change in their overall distribution during the
period. The high-scoring Gimi villages were in fact
represented mostly in the first four years, and this
difference between Gimi and South Fore would war-
rant further investigation.

Discussion

The clinical features of kuru have not changed with
time and were the same in the 1987-1995 period
as in previous years.® The duration of the clinical
course in these cases of long incubation period was
also similar to previous years,'” when patients had a
wide range of incubation periods.

The experimental transmission of kuru to the chim-
panzee, with an incubation period of two years after
intracerebral inoculation of kuru brain suspension,
was reported in 1966."* This opened up a new
branch of human medicine. Two years later, another
fatal encephalopathy, Creutzfeldt-Jakob disease
(CJD), was transmitted experimentally.’® The infec-
tious agent of these diseases, previously called a
slow or unconventional virus, is now known to be a
prion, which is infectious as a pure protein.
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The pathology of kuru is confined to the central
nervous system.'? It shows the hallmarks of prion
neuropathology: neuronal degeneration, character-
istically with vacuolation, astrocytic hypertrophy and
proliferation, spongiform appearance of the brain,
arising from vacuolation in neuronal processes,
accumulation of amyloid fibrils, often in the form of
plagues, and no evidence of inflammatory encepha-
litis. The group of diseases with these hallmarks of
prion neuropathology is now known as the transmis-
sible spongiform encephalopathies (TSEs).

Sporadic CJD occurs at an annual rate of one per
million in all human populations and in these cases
the pathogenic and infectious form of the causative
prion protein arises spontaneously. It is likely that
the infectious prion in the first case of kuru arose in
the same way.® Because of the mortuary practices,
the agent did not disappear with the death of the
patient but spread to others and thereby became the
source of a slowly expanding epidemic. The original
case may have been an ataxic form of CJD, which
occasionally occurs, or the agent may have been
modified to a ‘kuru strain’ by oral passage. Certainly
since kuru has been investigated it has ‘bred true’,
with a remarkable uniformity in its clinical progres-
sion and pathology.

The demography of the kuru region has been
studied extensively in the past and some new work
continues in addition to a government census each
decade. The total population of the kuru region (all
villages with a history of kuru) was 35,700 in 1958.8
The annual growth rate from 1958 to 1963 for the
South Fore was only 0.9 per cent; for the North Fore
it was 2.9 per cent.® Since then growth rates have
normalised across the region but the data are not
available for detailed analysis.

Kuru, with its many interacting factors, has been
reviewed'>?° and more recently discussed in relation
to another prion disease, variant Creutzfeldt-Jakob
disease (first described in 1996).2' A comprehensive
review of the wide gamut of prion diseases, includ-
ing scrapie in sheep, bovine spongiform enceph-
alopathy, chronic wasting disease in deer and elk,
and the human diseases, may be found in a newly
updated book?? and a clinical analysis of the human
TSEs in a recent review.?

The epidemiology described here is work in progress
and part of the ongoing description of an epidemic
of prion disease caused by intraspecies recycling.
The description will be completed when all the data
have been extracted from the field records, entered
and analysed. A number of important differences
from the epidemiology of the disease when it was
first described in the 1950s and 1960s, have been
identified. The concentration of cases in the South
Fore and Gimi and the complete absence of cases
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north of the central dividing line were significant
changes. The effect of social change on transmission
has been profound, and this change would already
have affected the epidemiological patterns of kuru
by 1957, when they were first recorded. This will be
important to bear in mind in any detailed modelling
of the epidemic.

The period of 1987-1995 shows a waning epidemic.
The annual number of patients dying of kuru ranged
between 3 and 12, in striking contrast to the first three
studied years, when it was 203 (1957), 212 (1958)
and 220 (1959). The first fall in mortality occurred in
1960, down to 184 for the year and dropping further
to 170 in 1961." Over the period 1987 to 1995 there
was some fluctuation in the annual numbers of
deaths, and a drop from 40 in the first four years to
23 in the last four years, but no striking trend in the
annual numbers. Since then, there has been a marked
decline. One patient died in early 1996 and from mid-
1996 to the end of 2004, 11 patients died (J Collinge,
et al, in preparation). In all, this is 12 deaths from kuru
in the 9-year period 1996-2004 compared to 66 in
the previous nine years. There was no death in 2002,
one in 2003 and none in 2004. The epidemic of kuru
is now clearly approaching its end.

The period from 1996 onwards is being written up sep-
arately in @ manuscript in preparation by J Collinge, et
al. The epidemiological data have yet to be extracted
from the field notes for the period 1980 to 1986. When
this has been done the results can be merged with the
files already entered on computer and the data from alll
subsequent years can be added. This will enable the
epidemiology of the whole epidemic to be analysed in
detail and in various ways.
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Q fever vaccine uptake in South Australian
meat processors prior to the introduction of
the National Q Fever Management Program

Adriana Milazzo,* Kathryn B Featherstone,* Robert G Hall?

Abstract

Despite the availability of a vaccine, the incidence of Q fever disease among populations at risk con-
tinues to be high. Q fever is an important cause of morbidity for workers, particularly in the meat and
agricultural industries. Following an increase in 1998 in the number of Q fever notifications among meat
processors to the Communicable Disease Control Branch, South Australia, a survey was conducted in
the same year to assess the uptake of Q fever immunisation programs in meat processors and to identify
barriers to offering these programs. This survey was conducted prior to the introduction of the National
Q Fever Management Program in 2001 that provided a targeted vaccination program to specific at-risk
occupations. The results of the survey highlighted that very few meat processors in South Australia
offered a Q fever immunisation program to their workers. More importantly, this article highlights
that there was a wide variety of attitudes and beliefs about Q fever disease and its prevention. These
attitudes and beliefs have the potential to impact on whether workers at risk are offered or seek Q fever
vaccination. Previous attitudes may return and levels of protection in at-risk occupations will decrease
without a concerted effort at a state level. A replication of this study should benchmark the prevailing
attitudes about Q fever programs. In response to the 1998 survey a number of strategies and initiatives
were developed to address the barriers to Q fever vaccination in South Australian meat processors.
The National Q Fever Management Program (2001-2005) further enhanced the ability to address bar-
riers such as vaccine cost. Commun Dis Intell 2005;29:400—406.

Keywords: Q fever, vaccination, meat processors

Introduction

Q fever is a zoonotic disease caused by the obligate
intracellular bacterium, Coxiella burnetii. It is an
acute illness with symptoms of fever, fatigue, profuse
sweats, rigors and marked loss of weight. Chronic
Q fever may develop as a result of the persistence of
C. burnetii in the body. Manifestations of this include
endocarditis, hepatitis, osteomyelitis and post Q fever
fatigue syndrome. The incubation period ranges from
14 to 60 days, but is usually about 20 days."? Cattle,
sheep, kangaroos and goats are the main reservoirs
for human infection in Australia, with transmis-
sion between animals occurring via infected ticks.
Transmission of C. burnetii from animals to humans
occurs most commonly via inhalation of infected dust
or droplets.?

Q fever is an important cause of morbidity in meat
process workers. Data from the National Notifiable
Diseases Surveillance System (NNDSS) report
the number of Q fever notifications between 1991
and 2003 for Australia ranged from 482 to 870 noti-
fications. Although the numbers appear to be small
it is the rate of disease in occupational groups, such
as meat processors, and potential issues of turnover
of workers in the industry that can impact adversely
on the cost benefit of implementing Q fever vaccina-
tion programs. The epidemiology of Q fever in South
Australia reveals that 54 per cent of notified cases
between 1990 and 2003 were directly or indirectly
linked to meat processors.

As Q fever is an occupational hazard in meat proces-
sors, employers are obliged to provide a safe work
environment for employees (Section I, Occupational
Health, Safety and Welfare Act, 1986, South Australia).
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Employers can meet their legal obligations by provid-
ing Q fever immunisation programs as recommended
in the Q fever Information Kit for the Australian Meat
Industry.® However, despite the availability of a vac-
cine since 1989 and due to the slow uptake of Q fever
immunisation programs by industry, the incidence of
Q fever disease among meat process workers con-
tinues to be high.

Vaccination requires two medical consultations seven
days apart. Pre-vaccination testing requires a serum
antibody estimation and a skin test to exclude people
likely to have hypersensitivity reactions to the vac-
cine, or who have prior immunity. After vaccination,
immunity takes two weeks to develop and appears to
be long lasting. Ideally, Q fever vaccination should be
offered to recruits three weeks prior to commencing
work so that they are fully immune before entering
the plant.

An increase in the number of Q fever notifications
to the Communicable Disease Control Branch
(CDCB), South Australia, was noted in May 1998.
In South Australia rates were less than 0.6 per
100,000 in 1995, 1996 and 1997 but increased in
1998 to 1.68 per 100,000 population. In total, 14 of
25 (60%) cases notified in 1998 were linked to meat
processors. The increase in notifications in 1998
was unexpected, particularly of workers in the meat
industry. During the preceding three year period
20 cases of Q fever had been notified and less than
50 per cent reported working in a meat processor.

In Australia, few studies have been conducted to
determine barriers to the uptake of Q fever immuni-
sation programs in workplaces with this occupational
hazard. Our study assessed the uptake of Q fever
immunisation programs in South Australian meat
processors and asked workplaces to identify barriers
and factors supporting and encouraging the offering
of Q fever immunisation programs.

These research questions are in line with recommen-
dations by Bell, et al.* They recommended assess-
ment of uptake of vaccine in meat processors,
research into attitudes and barriers to vaccination at
smaller meat processors and identification of barri-
ers to program adoption.

Methods

Stakeholder working party

A stakeholder working party of representatives from
peak industry and union bodies, the National Meat
Association (South Australia branch), the Australian
Meat Industry Employees Union and CDCB, was
convened in 1998 to discuss the increase of Q fever
notifications among workers employed in the meat
industry. The stakeholder working party decided
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to assess the uptake of Q fever immunisation pro-
grams in workplaces and to identify barriers to offer-
ing these programs through a survey. The CDCB
coordinated the survey.

The population

Alist of accredited meat processors in South Australia
in 1998 was obtained from the Meat Hygiene Unit,
Department of Primary Industries. An accredited meat
processor was defined as a facility processing meat
for wholesale. Meat processors were included in the
survey if their work involved slaughtering or boning
animals that were known to transmit Q fever.

The target population comprised four categories
of meat processors: domestic export (category 1);
retail and country slaughterhouse (category 2); pet
food (category 4) and game meat (kangaroo) (cat-
egory 8). There were 70 meat processors in the four
categories and 68 were eligible to participate in the
survey. Of those 68 meat processors, 65 (96%) were
interviewed by telephone over a three day period
in September 1998. Participants were interviewed
by telephone because they were geographically
spread throughout South Australia. Verbal consent
was obtained at the time of interview, by the CDCB
interviewer, who asked to speak to the plant man-
ager. Three could not be contacted. Respondents
were usually managers and occupational health and
safety officers in the larger meat processors and
business owners in the smaller ones.

Data collection

A respondent from each meat processor was inter-
viewed using a semi-structured questionnaire. There
were two elements of research to this study: quan-
titative and qualitative. Quantitative data included
information on work-site details of the number of
workers employed full time, part time or casual
and the time interval between a new worker being
told they were employed to actual commencement
of employment. Questions on pre-screening and
availability of vaccination to workers and visitors
were asked. Guidelines and strategies for planning
a Q fever pre-screening and immunisation program
are documented in the Q Fever Information Kit for
the Australian Meat Industry. The kit was developed
to ensure a uniform protocol across the meat indus-
try for vaccination of new employees. Seven criteria
were selected from the information kit as a means
to measure the practice of Q fever immunisation
programs in South Australia.

Respondents were also asked why they did not
offer a Q fever immunisation program to employees
if they did not have one in place, and were invited to
make comments on Q fever prevention and immu-
nisation in the South Australia meat industry. These
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open-ended questions were used to collect qualita-
tive data on knowledge, beliefs and attitudes about
Q fever immunisation in the workplace.

The questionnaire was piloted to five meat proces-
sors. As a result of the pilot test, the questionnaire
was modified and inconsistencies corrected.

Data were entered and analysed using Epi Info ver-
sion 6.04. Qualitative data were coded into themes
that emerged from responses. The similarities and
differences between the four categories are dis-
cussed later.

Feedback of results

A summary of survey results was posted to all par-
ticipating meat processors. The survey results were
presented to the stakeholder working party and rep-
resentatives reported to their respective industries.

Results
Demography of meat processors

The majority of meat processors, 43 of 65 (66%),
belonged to category 2. However, category 1 meat
processors employed the largest number of workers
(range 18-570) (Figure). Sixty-six per cent of meat
processors employed casual workers. Category 1
meat processors employed more casual workers
than other meat processors. At the time of the
survey 2,687 meat workers were employed in the
industry. Of these, 2,353 (88%) of total number of
employees were permanent workers and 334 work-
ers were employed on a casual basis. The majority
of meat processors in all categories stated that new
employees commenced work within one week or
less of being told they have employment.

Figure. = Number of employees, South
Australia, 1998, by category of meat processor

50 1
£ Game meat (kangaroo)

H Pet food

M Retail and country slaughterhouse
W Domestic export

45 4

40 4

35 1

30 1

25

Number of meat processors

1-10 11-50
Number of employees

51-100 101-200 201-600

Q fever immunisation programs

Of 65 meat processors surveyed, 49 (75%) did not
offer a Q fever immunisation program to employees.
The majority of workers who did not have access
to vaccination, worked in categories two, four and
eight meat processors (Table 1).

Assessment of Q fever immunisation programs
in meat processors

None of the 16 (25%) meat processors offering a
Q fever immunisation program met the standard cri-
teria in the industry information kit. Seven criteria in
the industry information kit were used in this study to
measure the timing and appropriateness of Q fever
immunisation programs (Table 2).

Information about Q fever was provided to new
employees by less than half of meat processors who
had a vaccination program in place. Most of these
processors provided information on commencement
of employment and two provided it one week prior
to commencement. Very little information about
Q fever was provided to contractors or visitors to the

Table 1. Total number of employees offered Q fever immunisation program, South Australia, 1998,
by category of meat processor
Domestic export | Retail and country | Pet food Game meat Total
slaughterhouse (kangaroo)
Category 1 Category 2 Category 4 | Category 8
Number of processors with a 10 4 0 2 16
vaccination program
Total number of processors per 14 43 2 6 65
category
Number of staff with access to 1,870 39 0 18 1,927
vaccination program by category*
Total number of staff per category* 2,393 191 5 98 2,687
* Based on survey responses.
402 CDI Vol 29 No 4 2005
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Table 2.
criterion, South Australia, 1998

Criteria for Q fever vaccination programs and number of meat processors meeting each

Criteria for appropriate Q fever
vaccination programs*

Total number of meat processors | Comments
who implement the criterion

1. Plant informs new employees of
Q fever and vaccine

19/65 (29%)t

11/19 (79%) domestic meatworks
5/19 (29%) country slaughterhouses

2. Plant informs contractors and visitors
about risk of Q fever and availability of
vaccine

6/65 (9%)"

5/6 domestic meatworks
1/6 game meat

Of those meat processors offering a Q fever vaccination program:

3. New employees are screened and
vaccinated prior to commencement of
work

2/16 (13%)*

Both processors vaccinated 1 month
prior to commencement of work

if not 3, then

4. New employees are screened on 1st
day of induction program

6/16 (38%)*

6 processors provided a skin test within
2 weeks of commencing work

5. All employees participate in a pre-
screening program

11/16 (69%)*

5 processors vaccinated only high risk
workers

6. Vaccination is given on 7th day
following skin test

146/16 (88%)*

1/16 administered within 5 days
1/16 administered after 3 weeks

7. Vaccination is performed by trained
general practitioner or registered nurse

16/16 (100%)*

* Criteria used to measure appropriateness of Q fever vaccination programs was adapted from Q Fever Information
Kit for the Australian Meat Industry, Meat Research Corporation, 1997.

T 65 total number of processors.

¥ 16 total number of processors with a vaccination program.

processor, while two processors invited contractors
to participate in the company’s immunisation pro-
gram at their own expense.

Most meat processors offered pre-screening and vac-
cination to employees on commencement of employ-
ment and up to two weeks following commencement.
Six companies offered skin testing but not in the rec-
ommended time periods. These respondents stated
that skin testing was provided to new employees
‘when possible’, ‘three times a year’, ‘in groups’ and
‘months later’.

All but one processor offered vaccination to all
employees, the other offered it to permanent work-
ers only. Skin testing and vaccination was performed
mainly by general practitioners.

Barriers to implementation

Interviewers requested to speak to the plant man-
ager for the purposes of the survey. As Q fever is an
occupational hazard in meat processors, employers
are obliged to provide a safe work environment for
employees. While the interviewers did not clarify
the specific responsibilities for occupational, health,
safety and welfare (OHSW) of each respondent,
respondents in larger meat processors tended to
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have higher levels of knowledge than respondents
in smaller ones, even though their OHSW obliga-
tions in the workplace were the same.

The survey elicited a number of barriers to effective
Q fever immunisation programs. Respondents from
each category differed in their responses to questions
about Q fever and occupational health and safety in
the workplace. Three basic themes emerged.

Knowledge and attitudes

Respondents from category 1 were more knowledge-
able about Q fever compared to other meat proces-
sors. Knowledge and experience of the impact of
the disease on employees and their families also
motivated some employers in categories 2 and eight
to provide immunisation programs. The two respond-
ents in category 4 knew little about Q fever. This cat-
egory demonstrated the lowest level of awareness
and knowledge of Q fever. Category 2 respondents
were spread across a continuum of no knowledge to
a high level of knowledge. Commensurate with the
general lack of knowledge about Q fever, category 2
respondents were not sure about what is a risk, and
how to assess their risks of Q fever infection:

‘It's got to do with volume. Only a risk if large
volumes of 1,000 sheep a day’.
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‘... only cattle from up north are infected’.

Workers from all four categories and who had 25—
30 years working experience in the industry, reported
to have been told by industry trainers and others that
they were not at risk.

‘| was told that because | have been around
goats and roos (kangaroos) etc for a long time
that | have immunity to it".

Cost

It was common for those respondents who were
aware of Q fever associated with the meat industry
to say that the costs of immunisation programs were
a barrier, and often the reason programs were not
implemented. Even category 1 respondents, who
worked in meat processors with Q fever immunisa-
tion programs, spoke about cost saving practices
used in the workplace, such as having two to three
vaccination catch-up sessions a year.

Two respondents framed the burden of cost in the
early loss of staff. Vaccinated workers who stayed
for only a few days or weeks were more expensive
to replace than unvaccinated workers. Employers
may be reluctant to invest in high turnover workers,
but willing to do so with workers who committed sig-
nificant time with employers. Some respondents told
of practices that they employed to avoid paying for
the vaccination of employees who worked for less
than two weeks.

‘I wait for two weeks to see if they hang
around before vaccination. If they don't, then
| don'tdo it".

Given that many respondents commented on the
prohibitive cost of Q fever immunisation programs, it
is not unexpected that they wanted the cost of vac-
cination to be reduced or subsidised. Cost reduction
was seen as a role of any or all of the employer,
employee, vaccine manufacturing company and the
government. Others wished to contain cumulative
costs that rise with each employee who leaves after a
short work span through a system whereby employ-
ees who leave within, say two weeks, reimburse the
employer for the cost of vaccination.

Provision of services

General practitioners were expected to be knowl-
edgeable about Q fever disease and actively
advise on immunisation for meat processors and
their workers. They were seen as important health
resources. General practitioners were relied upon to
provide recommendations and Q fever vaccinations,
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and support advocates of immunisation programs in
the workplace. In some incidences, they did not fulfil
this expectation.

‘When | go to the doctor, he just mentions
keeping tetanus up to date’.

Likewise, respondents who sought medical advice
about the appropriateness of Q fever vaccinations
in their workplace told the interviewers that general
practitioners generally dismissed their query. If vac-
cination was not actively supported by the general
practitioner, respondents neglected the issue.

Respondents complained about lack of skilled gen-
eral practitioners for Q fever vaccination.

‘Especially rural general practitioners. They
should learn how to do it (Q fever vaccination)'.

Trained Q fever immunisation providers were located
sparsely around the state. For vaccination services
outside the worksite, the employee must travel on
two occasions to the provider and this may involve
significant travel. In addition, the employee is absent
from the worksite for varying lengths of time.

Factors supporting and encouraging Q fever
immunisation programs

Several factors were linked to the implementation of
a program. Respondents in category 1 spoke about
the cost of having employees off work due to injury.
They recognised the occupationally acquired nature
of Q fever disease and subsequent work days lost
due to illness, which has a financial impact on the
business. The cost of preventing Q fever disease in
employees was seen as a sound financial investment.
Some respondents in all categories except category 4
were adamant that the benefits of Q fever vaccination
in the meat industry outweighed the costs. The impact
of Q fever on WorkCover levies is an incentive for
meat processors to maintain vaccination levels in their
employees, particularly for category 1 employers.

Suggestions offered by respondents to reduce the
cost of vaccination in the workplace included deliver-
ing immunisation programs in a flexible way, such as
utilising local registered nurses and ensuring local
rural general practitioners were trained in Q fever
immunisation.

Respondents were keen that information about
Q fever prevention and immunisation be provided to
them. They were clear that information about Q fever
included risks, description of the disease, vaccination
costs and employer responsibilities. The information
must be presented in a way they could understand.
One respondent suggested a personal visit.
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‘What should happen is not a report, but get a
people-person to ring up, make an appointment
and come here and talk to us in our country
language... Someone we can relate to'.

Some respondents said that information about Q fever
should not be limited to meat processors and their
workers, but shared with the rural community, people
who work with or are exposed to animals. One meat
processor attempted to provide an incentive through
sharing vaccination costs with its rural community.

‘We advertised in the local paper for people in
the community to participate (in the vaccina-
tion program). Only one did'.

The slaughter-floor and lairage were considered by
industry to be high-risk work areas and some meat
processors have policies that restricted workers and
visitors without Q fever vaccination from these areas.
A program that issues proof of Q fever vaccination via
a personal zoonosis record card to employees ena-
bles potential employers to ascertain risk and work
allocation in the meat processor, was suggested.

Respondents identified a general lack of knowledge
about Q fever in the industry and rural community,
from knowledge about the disease, its prevention and
control, to technical implementation and legal obliga-
tions of immunisation programs in the workplace.
Strategies offered included compiling a list of general
practitioners knowledgeable about zoonotic disease
and informing people at risk of Q fever about the dis-
ease, the risks, cost of vaccination and responsibilities
of employers. Education settings were highlighted as
legitimate providers of information on Q fever, both for
preparing young people before entering the workplace
and for participants in courses for the meat industry.

Discussion

Category 1 meat processors employed the largest
number of workers (n=2,393) and of the 14 proces-
sors, 10 (71%) offered employees a Q fever immu-
nisation program. In comparison, categories 2, 4
and 8 employed a total of 294 workers and of these
51 processors, 6 (12%) had an immunisation program
in place. Differences in the values and attitudes about
Q fever immunisation programs appeared to relate to
the size and function of the category.

No meat processor fulfilled all seven criteria for a
standard Q fever immunisation program. Reasons
given by respondents for not doing so, ranged from
a lack of knowledge of the risk of disease, vaccine
cost and inaccessibility to trained immunisation
providers. Similar barriers to vaccination have previ-
ously been reported.*
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Respondents provided the study team with an under-
standing of the barriers to implementing Q fever
immunisation programs in meat processors and pos-
sible strategies to encourage the uptake of Q fever
immunisation programs. Once the topic of Q fever
was raised with meat processors, there was an
immediate demand for information about prevention
and immunisation for the industry and others in the
community at risk.

Subsequent to the survey, the stakeholder working
party acted to increase the Q fever immunisation
uptake in South Australia meat processors between
1998-2000. The stakeholder working party imple-
mented strategies given the jurisdiction of the
organisations represented on the group, that is,
immunisation provision, prevention and information
dissemination. Alliances with a number of organisa-
tions with a vested interest in Q fever prevention
were established. Service provision gaps were
mapped and identified and addressed through train-
ing of immunisation service providers. Access to
services was formalised through a register of trained
service providers for meat processors and was
regularly maintained. Awareness raising of Q fever
disease issues to at-risk, influential and other health
and industry groups took place using a variety of
methods and resources.

In October 2000 the Federal Minister for Health
announced a National Q Fever Management Pro-
gram. The program commenced in 2001 and provided
free skin test and vaccination for targeted at-risk
groups. The purpose of the program was to reduce
the burden of Q fever disease in Australia. Meat
process workers and visitors and contractors to meat
processors were identified as targeted groups of the
national Q Fever Vaccination Program. Funding pro-
vision for this group allowed for free skin test, vaccine
and service delivery money for two doctor’s visits and
serology test.

The two years prior to the National Q Fever Manage-
ment Program enabled South Australia to implement
initiatives that provided the South Australia compo-
nent of the national program with a strong basis to
immediately provide funded service delivery, the
major barrier the state could not address alone.

The Commonwealth Government funding for the
national program ceased in South Australia in 2005.
In South Australia the provision and responsibility
of Q fever vaccination programs for employees
reverted to meat processors’ managers.

States are better situated to monitor gaps in service
provision, use flexibility in service delivery such as
using local registered nurses, liaise with trainers of
students in accredited meat industry courses through
their state systems, promote influential peers in reach-
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ing specific at-risk groups, provide financial advice
to smaller employers regarding the relationship of
WorkCover levies and maintaining vaccination levels
in employees and target all information in a way that
meets the target groups’ interests and needs.

The National Q Fever Management Program was
funded to improve vaccine uptake, particularly for
workers in rural and regional Australia; it has been a
time-limited program that does not ensure sustain-
ability and maintenance of high vaccine coverage in
individuals or occupations at risk. A concerted effort
at national and state level is required to address the
issues of this occupationally-related disease.
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Australian Paediatric Surveillance Unit report

Communicable and vaccine-preventable
conditions under surveillance by the APSU:
2004 update

Yvonne Zurynski,*? Paula Cronin,* Elizabeth J Elliott*23

Background

The Australian Paediatric Surveillance Unit (APSU)
conducts national active surveillance of rare dis-
eases of childhood, including infectious and vaccine
preventable diseases, genetic disorders, childhood
injuries and mental health conditions. The study
of communicable and vaccine-preventable dis-
eases is supported by the Australian Government
Department of Health and Ageing through its com-
municable diseases program. This report is a sum-
mary of surveillance results for communicable and
vaccine preventable diseases studied through the
APSU in 2004.

In 2004, seven communicable or vaccine prevent-
able conditions were studied:

» acute flaccid paralysis;*

» congenital cytomegalovirus infection;

» congenital rubella infection;

» perinatal exposure to HIV and HIV infection;
* neonatal herpes simplex virus infection;

» hepatitis C virus infection; and

* non-tuberculous mycobacterium infection.

Although the aim of this surveillance is to identify acute
flaccid paralysis due to poliomyelitis or associated with
polio vaccination, there are many non-infectious causes
of acute flaccid paralysis.

Methods

APSU study protocols are developed with col-
laborating investigators and/or institutions and the
objectives and chief investigators for each study
are listed in Table 1. Conditions under surveillance
are listed on a report card sent monthly to practis-
ing paediatricians and other selected child health
specialists (APSU contributors). Over a half of the
contributors report via email. The system is efficient
and economical, enabling surveillance of up to
16 different conditions simultaneously. Contributors
respond whether or not they have a case to report.
This enables calculation of monthly response rates
and identification of non-responders. Each week the
APSU forwards positive reports to study investiga-
tors who collect de-identified clinical and/or labora-
tory data from reporting clinicians by questionnaire.
A unique identification code for each case enables
identification of duplicate reports. Information
reported in the questionnaire is used to ensure that
case criteria are met."?

The APSU aims to provide epidemiological informa-
tion that is representative of the Australian popula-
tion and maximal case ascertainment is a high
priority. Despite a representative mailing list and
high response rates, complete case ascertainment
is unlikely. This is particularly relevant in remote
communities where children have limited access
to paediatricians. However, for most conditions
studied by the APSU no national data are available
to estimate completeness of ascertainment. APSU
encourages the use of complementary data sources
where available and reporting by a range of special-
ists to maximize cases identified. Reported rates for
conditions ascertained through the APSU therefore
represent a minimum estimate of these conditions in
the relevant Australian populations.

1. Australian Paediatric Surveillance Unit, The Children’s Hospital at Westmead, Westmead, New South Wales

2. Discipline of Paediatrics and Child Health, Faculty of Medicine, The University of Sydney, Sydney, New South Wales
3. The Children’s Hospital at Westmead, Westmead, New South Wales

Corresponding author: Dr Yvonne Zurynski, Assistant Director, Australian Paediatric Surveillance Unit, The Children’s Hospital at
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Cases are classified according to the following
criteria:

Valid: A confirmed case is one that satisfies the case
definition criteria and a probable case is one that does
not completely meet the case definition criteria but is
highly probable on the basis of available information.

Invalid: Aduplicate case is one that has already been
reported and an error is a reported case that does
not fulfil the case definition criteria; or for which the
diagnosis was revised by the reporting clinician; or for
which the APSU report card was ticked by mistake.

Results

In 2004, 1,112 clinicians participated in the monthly
surveillance of 13 conditions, with an overall monthly
response rate of 91 per cent. Questionnaire return
rate is >80 per cent for most studies. Table 2 shows
the number of cases reported in 2004 and for
the whole study period and the reported rate per
100,000 population.?

APSU data contribute significantly to the national
surveillance effort, providing valuable information
for clinicians, policy makers and the community.
The APSU is often the only source of national data
that includes clinical and or laboratory details and
data from both inpatients and outpatients. The chief
investigator, objectives and key findings for studies
are summarised in Table 1.

Further information on the above studies may be
obtained by contacting the APSU: website www.apsu.
org.au; phone (02) 9845 3005; email: apsu@chw.
edu.au, or the Principal Investigator for each study.
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All reported cases that have been classified by the Polio Expert Committee were ‘non-polio AFP’ according to WHO criteria.
In 2004 all reported cases were perinatal exposures to HIV infection. No new HIV infections were reported.

Based on number of births as estimated by the Australian Bureau of Statistics.®
All HIV infections resulted from perinatally acquired HIV.
Includes confirmed and probable cases. Due to the short surveillance period a rate is not reported.
Based on population of children aged < 15 years as estimated by the Australian Bureau of Statistics.®
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A report from the Communicable Diseases
Network Australia,
1 July to 30 September 2005

The Communicable Diseases Network Australia (CDNA) consists of communicable disease authorities from
various Australian Government agencies and state and territory health authorities, in addition to expert bodies
and individuals in the specific areas of communicable disease epidemiology, clinical management, disease
control and laboratory diagnosis. The CDNA provides national public health leadership and co-ordination on
communicable disease surveillance, prevention and control, and offers strategic advice to governments and
other key bodies on public health actions to minimise the impact of communicable diseases in Australia and

the region.

Refugee health

CDNA endorsed the Recommendations for refugee
pre-departure assessment/treatment for malaria
which were developed by the International Orga-
nisation for Migration based on advice provided by
the Australasian Society for Infectious Diseases.

Salmonella control in chicken meat and eggs

CDNA agreed the control of Salmonella is an impor-
tant public health issue, with control of Salmonella
in eggs and chicken meat a possible means of
controlling Salmonella in humans. CDNA requested
that OzFoodNet collate and summarise available
data on Salmonella prevalence in both eggs and
chicken meat. The Network considered a presenta-
tion from OzFoodNet at a face-to-face meeting held
in Melbourne and noted Food Standards Australia
and New Zealand is currently developing a proposal
for primary production processing standards, a risk
assessment and a cost benefit analysis. CDNA
agreed to initiate dialogue between industry rep-
resentatives, state and territory health authorities,
Animal Health Australia and the Department of
Agriculture, Fisheries and Forestry.

CDI Vol 29 No 4 2005

Viral haemorrhagic fever

The Laboratory precautions for samples collected
from patients with a suspected viral haemorrhagic
fever has been revised and updated by the Public
Health Laboratory Network and was endorsed by
CDNA. This paper consists of two parts. Only Part A,
Guidelines for laboratories that are not associated
with a designated isolation hospital was amended.
Part B remains unchanged.

Shigella notifications to the National Notifiable
Diseases Surveillance System

In response to the increasing number of cases being
reported, CDNA requested OzFoodNet provide infor-
mation on Shigella notifications in Australia, in particu-
lar subtypes and Indigenous status of notified cases.
At the face-to-face meeting held in Melbourne, CDNA
considered a paper from OzFoodNet and noted some
problems exist with the National Notifiable Diseases
Surveillance System (NNDSS) data as states and ter-
ritories are not coding in a consistent manner when
entering notifications data in NNDSS.
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Guidelines for the public health management of
trachoma in Australia

At the September meeting in Melbourne CDNA
endorsed the Guidelines, which had been developed
by the CDNA Trachoma Steering Group, as a mini-
mum standard. It was agreed antibiotic resistance
surveillance is required, however a mechanism to
measure resistance is yet to be determined.

Face-to-face meeting

In September the full CDNA met in Melbourne, along
with the CDNA Jurisdictional Executive Group.
Further details of the meetings will be reported to
CDI as outcomes are achieved. In addition to the
items previously mentioned, the major items dis-
cussed at these meetings were:

* review of the structure of CDNA and its sub com-
mittees and working groups;

» CDNA’s 2005-06 workplan;

» a review of the meningococcal B vaccination
programs in New Zealand;

412

» development of CDNAworking procedures which
will result in protocols for all aspects of the CDNA
and its subcommittees (including appointment of
the CDNA chair and making diseases nationally
notifiable);

* nucleic acid detection tests for Neisseria
gonorrhoeae;

* pandemic influenza planning;
* interpandemic influenza guidelines; and

» reports from the National Centre for Immunisa-
tion Research and Surveillance of Vaccine Pre-
ventable Diseases and the CDNA sub-commit-
tees and working groups.

In addition, representatives from the Department of
Immigration and Multicultural and Indigenous Affairs
travelled from Canberra to Melbourne to meet with
the CDNA Jurisdictional Executive Group. Health
policy, the DIMIA Humanitarian Program policy,
humanitarian settlement and special health projects
in relation to refugees being resettled in Australia
were major discussion points.

CDI Vol 29 No 4 2005
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Supplementary report: surveillance of adverse
events following immunisation among
children aged less than 7 years in Australia,
1 January to 30 June 2005

Glenda Lawrence,! lan Boyd?

This report summarises national passive surveil-
lance data contained in the Adverse Drug Reactions
Advisory Committee (ADRAC) database at 30 Sep-
tember 2005 for adverse events following immuni-
sation (AEFI) reported for children aged <7 years
who received vaccines between 1 January and
30 June 2005."* The average annual population-
based AEFI reporting rates were calculated using
mid-2004 population estimates. Reporting rates per
100,000 doses of vaccine were calculated for eight
vaccines that are funded by the National Immunisa-
tion Program (NIP) using denominator data from
the Australian Childhood Immunisation Register
(ACIR). The report includes data for adverse events
following receipt of the seven-valent pneumococcal
conjugate vaccine (7vPCV), which has been funded
under the NIP from 1 January 2005 for all infants
at two, four and six months of age, with a catch-up
program for children born from 1 January 2003.*
AEFI reporting rates were not estimated for some
vaccines due to lack of reliable denominator data.

The data reported here are provisional only. It is
important to note that an AEFI is defined as a medi-
cally important event that is temporally associated
with immunisation but not necessarily causally
associated with immunisation. Readers are referred
to previous reports for a description of the national
AEFI passive surveillance system,’ methods used
to analyse the data™ and information regarding
limitations and interpretation of the data.? Often,
more than one vaccine is listed as suspected of
involvement in the reported adverse event, so the
number of vaccines listed will be greater than the
number of AEFI records analysed.

1 January to 30 June 2005

There were a total of 254 AEFI records (28.5 per
100,000 population) for children aged <7 years
for vaccines administered in the first six months
of 2005. This was a 16 per cent increase on the
219 records (24.5 per 100,000 population) for the
corresponding six month period in 2004. Thirty-five
per cent (n=88) of records were for children aged
<1 year, 17 per cent (n=44) for children aged 1 to
<2 years and 48 per cent (n=122) for children aged
2 to <7 years. The male to female ratio was 1.6:1.0.

Of the 254 records analysed, 15 (5.9%) had out-
comes defined as ‘serious’ (i.e. recovery with
sequelae, hospitalisation, life-threatening event
or death), and was lower than previously reported
(9%).2 Serious or potentially life-threatening AEFIs
reported included anaphylactic reaction (n=2),
seizure (n=5), hypotonic-hyporesponsive episode
(HHE) (n=5) and thrombocytopenia (n=3). No
deaths were reported. The most common reaction
categories were injection site reaction (n=138;
54%), allergic reaction (n=62; 24%) and fever
(n=46; 18%).

One or more of the eight vaccines shown in the Table
was recorded as suspected of involvement in the
reported adverse event for 248 of the 254 records
analysed. The six records that listed other suspected
vaccines included Bacille Calmette-Guérin (n=1),
varicella (n=3) and pneumococcal polysaccharide
(n=2) vaccines.

The AEFI reporting rates per 100,000 vaccine
doses recorded on the ACIR, both overall and for
specific vaccines, were generally similar to those for
200422 and lower than the average reporting rate

1. National Centre for Immunisation Research and Surveillance of Vaccine Preventable Diseases, University of Sydney and
The Children’s Hospital at Westmead, Sydney, New South Wales

2. Adverse Drug Reactions Unit, Therapeutic Goods Administration, Canberra, Australian Capital Territory
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Email: glendal@chw.edu.au
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for vaccines received in the first six months for the
four years 2001 to 2004 (Table). The reporting rate
for AEFIs with outcomes defined as ‘serious’ for
the eight vaccines decreased from 1.0 to 0.6 per
100,000 doses (Table).

The largest reductions in reporting rates of specific
vaccines were for meningococcal C conjugate vac-
cine and measles-mumps-rubella vaccine (Table).
There was an increase in the reporting rate in 2005,
compared with 2004, for the combined Haemophilus
influenzae type b-hepatitis B vaccine (Table) and diph-
theria-tetanus-acellular pertussis vaccine for children
aged <1 year (16.3 vs 8.0 per 100,000 doses). This

may relate to reporting of AEFIs following 7vPCV dur-
ing 2005 as the vaccines are usually given concur-
rently at two, four and six months of age.

AEFI reporting rates for January to June 2005 were
lower among the 2 to <7 year age group and slightly
higher for the <1 and 1 to <2 year age groups com-
pared with January to June 2004 (Table). Much of
the increase in reporting for the two younger age
groups appears to be related to the commencement,
on 1 January 2005, of the universal 7vPCV program
for infants and the catch-up program for children
born on or after 1 January 2003 (Figure 1).

Table. Reporting rates of adverse events following immunisation (AEFI) per 100,000 vaccine
doses,* children aged <7 years, ADRAC database, January to June 2005
AEFI Vaccine | Reporting rate per 100,000 | Ratio of 2005 rate
records* | doses* doses? and 4-year mean!l
(n) (n) Jan-June  Jan-June
2005 2004
AEFI category’
Total 248 2,407,362 10.3 12.2 0.6
‘Certain’ or ‘probable’ causality rating 114 2,407,362 4.7 4.5 0.6
‘Serious’ outcome 14 2,407,362 0.6 1.0 0.4
Vaccine
Diphtheria-tetanus-pertussis 126 263,576 47.8 48.5 0.8
Diphtheria-tetanus-pertussis-hepatitis B 37 224,070 16.5 14.1 0.7
Haemophilus influenzae type b 41 226,782 18.1 201 0.6
Haemophilus influenzae type b-hepatitis B 20 129,600 15.4 6.0 1.5
Poliovirus (oral or inactivated) 56 486,445 11.5 10.4 0.9
Pneumococcal conjugate 104 666,299 15.6 - =
Measles-mumps-rubella 59 254,198 23.2 33.6 0.8
Meningococcal C conjugate 28 156,392 17.9 29.1 0.5
Age group
<1 year 87 1,395,474 6.2 4.9 0.8
1 to <2 years 40 541,852 7.4 6.7 0.3
2 to <7 years 212 470,036 25.7 323 0.9

* Number of vaccine doses recorded on the Australian Childhood Immunisation Register (ACIR) and administered between

1 January and 30 June 2005.

T Records where at least one of the eight vaccines shown in the table was suspected of involvement in the reported adverse
event. AEFI category includes all records (i.e. total), those assigned ‘certain’ or ‘probable’ causality ratings, and those with
outcomes defined as ‘serious’. Causality ratings were assigned using the criteria described previously."? A ‘serious’ outcome

is defined as recovery with sequelae, hospitalisation, life-threatening event or death.?

I Number of AEFI records in which the vaccine was coded as ‘suspected’ of involvement in the reported adverse event
and the vaccination was administered between 1 January and 30 June 2005. More than one vaccine may be coded as
‘suspected’ if several were administered at the same time.

§ The estimated AEFI reporting rate per 100,000 vaccine doses recorded on the ACIR.

[l Ratio of the reporting rate for January to June 2005 to the average (mean) reporting rate for January to June of the previous
four years (2001-2004) (or 2003-2004 for meningococcal C conjugate vaccine).?

414

CDI Vol 29 No 4 2005



Short report

Figure 1. Reports of adverse events
following immunisation, ADRAC database,

1 January 2003 to 30 June 2005, by age group
and suspected vaccine
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* Arrows indicate changes to national immunisation
policy: (i) in September 2003, the 7-valent pneumo-
coccal conjugate vaccine (7vPCV) was recommended
for all children aged <2 years and the fourth dose of
diphtheria-tetanus-acellular pertussis vaccine, due at
18 months of age, was removed from the immunisation
schedule;?® (ii) commencement of the nationally funded
7vPCV program for all children from 1 January 2005,
with a catch-up program for children born from 1
January 2003.4

Pneumococcal conjugate vaccine

There were 104 reports where 7vPCV was listed as
suspected of involvement in the reported AEFI and
the vaccine was administered during January to June
2005. The AEFI reporting rate was 15.6 per 100,000
doses of 7vPCV recorded on the ACIR and was simi-
lar for the three age groups analysed (16.4, 13.9 and
15.6 per 100,000 doses for the <1 year, 1 to <2 years
and 2 to <7 years age groups, respectively). Of the
104 records, 7vPCV was listed as the only suspected
vaccine for 45 (43%) records while 10 (9.6%) records
listed outcomes defined as ‘serious’.

The most frequently reported adverse events follow-
ing 7vPCV were allergic reaction (35%), fever (25%)
and injection site reaction (22%) (Figure 2). More
severe AEFIs where 7vPCV was the only suspected
vaccine included HHE (n=1), seizure (n=1), severe
allergic reaction (n=1) and thrombocytopenia (n=1).
The United States of America passive AEFI surveil-
lance system (Vaccine Adverse Events Reporting
System) has also received reports of HHE and
thrombocytopenia following 7vPCV where it was
the only vaccine administered.® A causal relation-
ship has not been established between 7vPCV and
these AEFIs.
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Figure 2. Frequently reported adverse events
following receipt of seven-valent pneumococcal
conjugate vaccine, ADRAC database, 1 January
to 30 June 2005

Selp m7vPCV only

Malaise W 7vPCV + other vaccine/drug
Cough
HHE
Irritability

Abnormal crying

Reaction category

Rash
Injection site reaction
Fever

Allergic reaction

0 5 10 15 20 25 30 35
Per cent of reports

HHE Hypotonic-hyporesponsive episode.

Conclusion

As seen previously, changes in the Australian
Standard Vaccination Schedule are reflected in
the AEFI surveillance data.?® The increased AEFI
reporting rate for children aged <1 year in the first
six months of 2005, compared with the same period
for 2004, corresponds in time with the introduction
of the universal 7vPCV program in January 2005.
Previous reports showed changes in AEFI report-
ing patterns following the commencement of the
national meningococcal C program in January 2003
and conclusion of the catch-up component of the
program during 2004, and removal from the immuni-
sation schedule of the fourth dose of diphtheria-teta-
nus-acellular pertussis, due at 18 months of age, in
September 2003.23

Overall, AEFI reporting rates for the first six months
of 2005 have decreased among children aged
<7 years for most vaccines funded under the NIP
compared with average reporting rates for the
previous four years. The reporting rate of serious
AEFIs among Australian children remains low, with
the maijority of reported AEFIs being mild, transient
events.
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Erratum

Table 1 in the adverse events following immunisation annual report published in the last issue of CDI,
(Lawrence GL, Boyd I, Mcintyre PB, Isaacs D. Annual report: surveillance of adverse events following immu-
nisation in Australia, 2004 Commun Dis Intell 2005;29:248-262), was incorrect. The rows for the Australian
Capital Territory and New South Wales were omitted. The corrected table has been reprinted below.

Table 1.

31 December 2004, by jurisdiction

Adverse events following immunisation (AEFI), ADRAC database, 1 January to

Jurisdiction AEFI records Annual reporting rate per 100,000 population*
Overall  ‘Certain’ or ‘probable’ ‘Serious’ Aged
n % causality rating" outcome? <7 years
Australian Capital Territory 116 12 35.9 16.0 1.54 179.6
New South Wales 318 33 4.7 23 0.46 18.7
Northern Territory 85 4 17.5 9.0 1.50 74.3
Queensland 170 17 4.4 2.1 0.49 254
South Australia 127 13 8.3 4.2 0.39 50.7
Tasmania 6 1 1.2 0.2 0.21 0.0
Victoria 123 13 25 1.0 0.18 13.9
Western Australia 59 6 3.0 1.1 0.40 21.5
Others 21 2 na na na na
Total 975 100 4.8 2.2 0.44 24.5

Statistics).

Average annual rates per 100,000 population calculated using mid-2004 population estimates (Australian Bureau of

1 See previous report” for criteria used to assign causality ratings.

I Adverse event following immunisation records defined as ‘serious’ (i.e. recovery with sequelae, hospitalisation, life-
threatening event or death, Table 2).

§ Records where the jurisdiction in which the AEFI occurred was not reported or was unclear, including AEFIs notified by
pharmaceutical companies (n = 17).

na Not available.
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Communicable diseases surveillance
Highlights for 3rd quarter, 2005

Communicable disease surveillance highlights report on data from various sources, including the National
Notifiable Diseases Surveillance System (NNDSS) and several disease specific surveillance systems
that provide regular reports to Communicable Diseases Intelligence. These national data collections are
complemented by intelligence provided by State and Territory communicable disease epidemiologists
and/or data managers. This additional information has enabled the reporting of more informative highlights
each quatrter.

The NNDSS is conducted under the auspices of the Communicable Diseases Network Australia. NNDSS
collates data on notifiable communicable diseases from State or Territory health departments. The Virology
and Serology Laboratory Reporting Scheme (LabVISE) is a sentinel surveillance scheme which collates
information on laboratory diagnosis of communicable diseases. In this report, data from the NNDSS are
referred to as ‘notifications’ or ‘cases’, and those from ASPREN are referred to as ‘consultations’ or ‘encounters’
while data from the LabVISE scheme are referred to as ‘laboratory reports’.

Figure 1 shows the changes in select disease noti-
fications with an onset in the third quarter of 2005
compared with the five-year mean for the same
period. The number of notifications received in the
quarter was above the five-year mean for hepati-
tis D, cryptosporidiosis, Shiga-like toxin-producing
Escherichia coli/verotoxin-producing E. coli (STLEC/
VTEC), haemolytic uraemic syndrome, hepatitis E,
shigellosis, gonococcal infection, chlamydial infec-
tion, salmonella infection, laboratory-confirmed influ-

enza, mumps, pertussis, congenital rubella, syphilis,
congenital syphilis, Barmah Forest virus infection,
Ross River virus infection and legionellosis. The
number of notifications received was below the five-
year mean for meningococcal infection.

The number of notifications of the following diseases
were above the five-year mean plus two standard
deviations: hepatitis E, pertussis, shigellosis and
STLEC/VTEC (Figure 1).

Figure 1. Selected* diseases from the National Notifiable Diseases Surveillance System,
comparison of provisional totals for the period 1 July to 30 September 2005 with historical data®
Chlamydial infection
Cryptosporidiosis
Haemolytic uraemic syndrome
Hepatitis E*
Influenza (laboratory confirmed)
Legionellosis
Meningococcal infection
Mumps
Pertussis*
Congenital rubella

Shigellosis*

SLTEC, VTEC' . :

Ratio’

* Selected diseases are chosen each quarter according to current activity.
T Ratio of current quarter total to mean of corresponding quarter for the previous five years.
I Notifications above or below the 5 year mean plus two standard deviations for the same period.
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Gastrointestinal illnesses
Botulism

One case of infant botulism in a 5-month-old male
from Queensland was reported in this quarter. The
source of infection was unknown.

Cryptosporidiosis

There were 311 notifications of cryptosporidiosis
during the quarter which is 1.4 times the five-year
mean for the same period. The majority of cases
were reported by New South Wales and Victoria
(87 cases each), and Queensland (64).

Two hundred and thirty-eight notifications (76.5%)
were identified as Cryptosporidium parvum infection
which is the most important species in human dis-
ease.! There was no species information provided
for the remaining 23.5 per cent of cases.

Shiga-like toxin-producing Esherichia coli/
verotoxin-producing E. coli

Thirteen notifications of SLTEC/VTEC were received
during the quarter, which is 1.3 times the five-year
mean for the same period. South Australia notified
four cases, Victoria reported three, and New South
Wales, Queensland and Western Australia reported
two cases each. Of the five cases with serotype
information, two were E. coli serotype 0157, two
were serotype 026 and one was serotype 077.

Hepatitis E

Four notifications of hepatitis E were received in
the quarter. There were two cases each from New
South Wales and Queensland. Two of the four cases
were acquired overseas and the place of acquisition
was unknown for the other cases. There have been
28 cases for the year to date in 2005.

Shigellosis

There were 137 notifications of shigellosis during
the quarter, which is 1.3 times the five-year mean
for the same period. The notifications were from
the Northern Territory (36), Western Australia (31),
New South Wales (24), and Victoria (21).

Ten per cent (14/137) of cases were reported as
imported from overseas, 36 per cent were locally
acquired and the place of acquisition of the rest was
unknown (54%). Thirty per cent (41/137) of cases
occurred in children aged under five years, and 23 per
cent (32/137) were in the 15-34 year age range.
Of the 137 notifications, 65 (47%) were notifications of
Shigella sonnei, and 60 (44%) were Shigella flexneri.
Twelve cases did not have subtyping information.

418

Sexually transmissible infections
Chlamydial infection

During the quarter there were 9,003 notifications
of chlamydial infection received from states and
territories, which is 1.4 times the five-year mean
for the same period. The majority of these notifica-
tions were reported by New South Wales (2,372),
Queensland (2,226), Victoria (1,853) and Western
Australia (1,377).

Thirty-eight per cent (3,416/9,003) of the total
number of infections occurred in the 20-24 year
age group and 23 per cent (2,099/9,003) occurred
in the 15-19 year age group. The highest rate of
chlamydial infection (307 cases per 100,000 popu-
lation) occurred in females in the 20-24 year age
group. The highest rate in males was 179 cases per
100,000 population in the same age range.

Vaccine preventable diseases
Laboratory confirmed influenza

There were 2,814 cases of laboratory-confirmed influ-
enza in the third quarter of 2005. This was one and a
half times the five-year mean for the same period.

One thousand two hundred and fifty-three cases
were from Queensland, 603 from New South Wales,
355 from Western Australia and 318 from Victoria.
Seventy-four per cent of the national laboratory-
confirmed influenza notifications were type A, 22 per
cent were type B, one per cent were mixed infections
(mainly from New South Wales), and three per cent
were of unknown type. During this quarter, influenza
notifications peaked for 2005, with 315 notifications
in the week ending 9 August. In 2004, the greatest
number of notifications was 189 in the week ending
28 September (Figure 2).

Figure 2. Notifications of laboratory confirmed
influenza, Australia, 1 January 2004 to
31 October 2005
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Mumps

There were 73 notifications of mumps in the third
quarter of 2005, which is 2.4 times the five-year mean
for the same period. The majority of cases were
reported from Queensland (34), New South Wales
(21) and Western Australia (10). Of the 73 cases,
41 (56%) cases were reported from the 20-34 year
age range.

There were 10 mumps cases notified in the Perth
metropolitan area, compared to three in the cor-
responding period in 2004. Six cases were aged
between 19 and 24 years, and four cases were
aged over 35 years. Three cases with onset dates
within a four week period were students at the same
university, two of whom resided at different resi-
dential colleges. No epidemiological links could be
established between any of the students, however,
two had returned from overseas trips recently and
hence may have imported the infection coinciden-
tally. Public health response included isolation of
the students, contact tracing and promotion of the
measles-mumps-rubella vaccination for students
residing at the colleges.

Pertussis

For the third quarter, 3,056 pertussis notifications
were received, which is 1.4 times the five-year
mean for the same period. Of these 1,749 (57%)
cases were reported from New South Wales where
the pertussis notification rate has remained greater
than the overall Australian rate since 2003 and has
mirrored national trends (Figure 3).

Figure 3. Notification rates of pertussis, New
South Wales compared to the rest of Australia,
1 January 2002 to 30 September 2005
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Three per cent (92 cases) of the 3,056 notifications
were reported in infants less than one year of age.
Rates of pertussis infection were generally highest
in the over 55 year age groups, and were generally
higher in females than in males.

Congenital rubella

One case of congenital rubella was reported from
Victoria this quarter. The child’s mother was born
overseas, and during pregnancy was found to have
no immunity to rubella so was vaccinated after
delivery. There are some doubts concerning this
diagnosis that will be followed up with further labo-
ratory testing in several months. The last reported
case prior to this occurred in March 2004.

Other bacterial infections
Legionellosis

Eighty-one cases of legionellosis were notified this
quarter, of which 24 were from Queensland, 21 from
New South Wales and 13 each from South Australia
and Western Australia. This is 1.3 times the five-year
mean for the same period.

Of the 81 cases, 45 cases (55%) were Legionella
pneumophilia and 30 were Legionella longbeachae
(37%). Forty-seven cases (58%) occurred in males
giving a 1.3:1 male to female ratio.

Meningococcal infection

There were 135 notifications of meningococcal infec-
tion in Australia in the third quarter of 2005. This
number is well below the five-year mean for this
period (208 notifications) although this is the peak
season. There were 38 cases in New South Wales,
36 in Victoria, 20 in Queensland and 19 in Western
Australia.

Meningococcal B infection accounted for 92 (68%)
notifications this quarter, and 11 (8%) cases were
meningococcal C infection. In previous years, the
proportion of meningococcal C infections notified in
the third quarter has been between 27 per cent and
29 per cent (Figure 4). Twenty per cent of the cases
this quarter were not typed. There were four cases
of W135 and one case of 29-E, imported from New
Zealand. In Australia, the last reported case of 29-E
serotype prior to this occurred in 1997.
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Figure 4. Notifications of meningococcal
disease, Australia, 1 January 2002 to
30 September 2005
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In Victoria in August there were three separate
instances of epidemiologically-linked cases of inva-
sive meningococcal disease. The first occurred in
two children aged two and three years, respec-
tively, who attended the same family day care
centre. The first case was laboratory-confirmed as
serogroup B while the second case, with a date of
onset seven days after the first case, was classified
as probable. Both cases had been vaccinated with
serogroup C vaccine.
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The second outbreak occurred in two vaccinated
children aged 8 and 10 years who attended the same
small primary school. The first case was laboratory-
confirmed as serogroup B and the second, with an
onset three days after the first case, was confirmed
by serology only as culture and polymerase chain
reaction tests were negative.

The third outbreak involved two females aged

17 and 44 years with the same date of onset. Both

had attended a family reunion six days earlier and

both cases were confirmed as serogroup B.
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A summary of diseases currently being reported by each jurisdiction is provided in Table 1. There were
27,665 notifications to the National Notifiable Diseases Surveillance System (NNDSS) with a notification date
between 1 July and 30 September 2005 (Table 2). The natification rate of diseases per 100,000 population for
each State or Territory is presented in Table 3.

There were 7,022 reports received by the Virology and Serology Laboratory Reporting Scheme (LabVISE) in
the reporting period, 1 July to 30 September 2005 (Tables 4 and 5).

Table 1.

Reporting of notifiable diseases by jurisdiction

Disease

Data received from:

Disease

Data received from:

Bloodborne diseases
Hepatitis B (incident)
Hepatitis B (unspecified)
Hepatitis C (incident)

All jurisdictions
All jurisdictions

All jurisdictions except Qld

Vaccine preventable diseases

Diphtheria
Haemophilus influenzae type b

Influenza (laboratory

All jurisdictions
All jurisdictions

All jurisdictions

Hepatitis C (unspecified) Al jurisdictions confirmed)*

Hepatitis D Al jurisdictions Measles All jurisdictions
Gastrointestinal diseases Mumps Al jurisdictions
Botulism All jurisdictions Pertussis All jurisdictions
Campylobacteriosis All jurisdictions except NSW g:\tla:sniwvc;c)occal disease All jurisdictions
Cryptosporidiosis Al jurisdictions Poliomyelitis -
Haemolytic uraemic syndrome Al jurisdictions Rubella Al jurisdictions

Hepatitis A
Hepatitis E
Listeriosis

Salmonellosis

All jurisdictions
All jurisdictions
All jurisdictions

All jurisdictions

Rubella - congenital

Tetanus

All jurisdictions

All jurisdictions

Vectorborne diseases

Barmah Forest virus infection

All jurisdictions

S LT RS Flavivirus infection (NEC)' All jurisdictions
SLTEC, VTEC All jurisdictions A

Dengue All jurisdictions
Typhoid All jurisdictions

Quarantinable diseases

Japanese encephalitis virus

All jurisdictions

Kunjin virus All jurisdictions
CIEEE RImEEIEETS Malaria Al jurisdictions
FEgE A TEETEHETS Murray Valley encephalitis All jurisdictions
Rabies All jurisdictions virus
Smallpox All jurisdictions Ross River virus infection All jurisdictions
Tularemia All jurisdictions Zoonoses
Viral haemorrhagic fever All jurisdictions Anthrax All jurisdictions

Yellow fever

All jurisdictions

Sexually transmissible infections

Chlamydial infection
Donovanosis
Gonococcal infection
Syphilis (all)
Syphilis < 2 years duration

Syphilis > 2 years or
unspecified duration

Syphilis - congenital

All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions

All jurisdictions

All jurisdictions

Australian bat lyssavirus
Brucellosis

Leptospirosis
Lyssaviruses unspecified
Ornithosis

Q fever

All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions
All jurisdictions

All jurisdictions

Other bacterial infections
Legionellosis

Leprosy

Meningococcal infection

Tuberculosis

All jurisdictions
All jurisdictions
All jurisdictions

All jurisdictions

* Laboratory confirmed influenza is not notifiable in South Australia but reports are forwarded to NNDSS.
T Flavivirus (NEC) replaced Arbovirus (NEC) from 1 January 2004.
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Table 3.  Notification rates of diseases, 1 July to 30 September 2005, by state or territory.
(Rate per 100,000 population)
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Communicable Disease Surveillance Tables

Table 3.  Notification rates of diseases, 1 July to 30 September 2005, by state or territory.

(Rate per 100,000 population), continued

State or territory

Disease* ACT NSW NT Qld SA Tas Vic WA Australia
Vaccine preventable
diseases
Diphtheria 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Haemophilus influenzae type b 0.0 0.0 2.0 0.1 0.0 0.0 0.0 0.2 0.1
Influenza (laboratory 33.3 35.8 740 129.1 54.5 10.0 25.6 71.6 56.0
confirmed)
Measles 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Mumps 0.0 1.2 2.0 15 0.5 0.0 0.4 1.6 1.4
Pertussis 839 103.9 30.0 5588 91.2 2.5 214 13.7 60.8
Pneumococcal disease 4.9 12.7 48.0 183 11.5 14.9 7.2 10.3 1.4
(invasive)
Poliomyelitis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rubella 0.0 0.1 0.0 0.3 0.0 0.0 0.1 0.2 0.1
Rubella - congenital 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Tetanus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Vectorborne diseases
Barmah Forest virus infection 0.0 4.3 12.0 10.8 1.0 0.0 0.4 1.0 3.9
Dengue 1.2 0.4 2.0 0.8 0.3 0.0 0.7 0.8 0.6
Flavivirus infection (NEC) 0.0 0.0 0.0 0.5 0.0 0.0 0.1 0.0 0.1
Japanese encephalitis virus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Kunjin virus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Malaria 25 1.5 20.0 6.2 2.6 5.0 1.9 3.6 3.1
Murray Valley encephalitis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
virus
Ross River virus infection 1.2 4.2 40.0 121 2.3 0.0 0.5 3.8 4.8
Zoonoses
Anthrax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Australian bat lyssavirus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Brucellosis 0.0 0.1 0.0 0.7 0.0 0.0 0.0 0.0 0.2
Leptospirosis 0.0 0.2 2.0 1.1 0.0 0.0 0.2 0.4 0.4
Lyssavirus unspecified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ornithosis 0.0 1.2 0.0 0.2 0.0 0.0 0.3 0.2 0.6
Q fever 0.0 1.4 0.0 1.6 0.3 0.0 0.7 0.4 1.0
Other bacterial infections
Legionellosis 1.2 1.2 2.0 2.5 3.4 0.0 0.6 2.6 1.6
Leprosy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Meningococcal infection!! 3.7 2.3 6.0 2.1 3.1 2.5 2.9 3.8 2.7
Tuberculosis 0.0 1.3 2.0 3.6 1.3 3.3 7.9 2.6 Bl5

*

w H —+

Rates are subject to retrospective revision.

Infections with Shiga-like toxin (verotoxin) producing Escherichia coli (SLTEC/VTEC).

Not reported for New South Wales where it is only notifiable as ‘foodborne disease’ or ‘gastroenteritis in an institution’.

Includes Chlamydia trachomatis identified from cervical, rectal, urine, urethral, throat and eye samples, except for South

Australia which reports only genital tract specimens, Northern Territory which excludes ocular specimens, and Western
Australia which excludes ocular and perinatal infections.

[l Only invasive meningococcal disease is nationally notifiable. However, New South Wales, the Australian Capital Territory

and South Australia also report conjunctival cases.

NN Not notifiable.

NEC Not elsewhere classified.

426

CDI Vol 29 No 4 2005




Tables Communicable Diseases Surveillance

Table 4.  Virology and serology laboratory reports by state or territory* for the reporting period
1 July to 30 September 2005, and total reports for the year®
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Tables

Table 4.  Virology and serology laboratory reports by state or territory* for the reporting period

1 July to 30 September 2005, and total reports for the year,” continued

State or territory This This Year Year
ACT NSW NT Qid SA Tas Vic WA | period period todate todate
2005 2004 2005 2004
Ortho/
paramyoxviruses
Influenza A virus - 136 2 75 244 - 57 - 514 284 634 355
Influenza A virus - 1 - - - - 1 - 2 2
H3N2
Influenza B virus - 30 - 18 80 - 16 - 144 93 226 130
Parainfluenza virus | — 8 - 5 - 8 - 17 34 45 131
type 1
Parainfluenza virus | — 6 - - 6 - 1 - 13 5) 46 11
type 2
Parainfluenza virus | — 58 - 5 100 1 10 - 174 230 272 427
type 3
Respiratory 1 279 - 87 230 34 82 1 714 1,092 1,545 2,485
syncytial virus
Other RNA
viruses
HTLV-1 - - - - & - - - 5 7 6 13
Rotavirus - 327 1 - 352 5 69 - 754 451 992 621
Norwalk agent - - - - - - 68 - 68 294 163 491
Other
Chlamydia - 170 4 611 433 12 6 - | 1,236 1,583 3,775 4,015
trachomatis not
typed
Chlamydia - 2 - - - - - - 2 & 6 7
pneumoniae
Chlamydia psittaci - 1 - - 1 - 6 - 8 29 38 138
Mycoplasma - 40 7 170 100 22 54 30 423 382 925 1,043
pneumoniae
Mycoplasma - 2 - - - - - - 2 3 4 4
hominis
Coxiella burnetii 1 2 - 7 11 - 13 - 34 42 120 122
(Q fever)
Rickettsia - - - - 62 - - - 62 g8 116 88
prowazeki
Orientia - - - - 27 - - - 27 21 46 22
tsutsugamushi
Rickettsia - spotted | — - - - 80 1 - - 81 50 178 50
fever group
Streptococcus - 8 - 144 - - 83 - 180 137 422 360
group A
Brucella abortus - 1 - - 1 - - - 2 1 3 5
Brucella species - 4 - 2 - - - - 6 2 9 5
Bordetella pertussis | 1 30 1 48 257 - 65 - 402 491 1,153 759
Bordetella - - - - - - 2 - 2 2 1
parapertussis
Legionella - 1 - - 1 - 1 - 8 12 17 65
pneumophila
Legionella - - - - 16 - 2 - 18 21 37 59
longbeachae
Cryptococcus - - - 2 2 - - - 4 9 29 32
species
Leptospira species - 1 - 5 1 - - - 7 8 23 19
428 CDI Vol 29 No 4 2005
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Table 4.  Virology and serology laboratory reports by state or territory* for the reporting period
1 July to 30 September 2005, and total reports for the year,” continued

* State or territory of postcode, if reported, otherwise state or territory of reporting laboratory.
T Data presented are for reports with reports dates in the current period.
- No data received this period.

Table 5.  Virology and serology reports by laboratories for the reporting period 1 July to

30 September 2005*

e B

o B T e

- M

-_-I
Ll

* The complete list of laboratories reporting for the 12 months, January to December 2005, will appear in every report
regardless of whether reports were received in this reporting period. Reports are not always received from all laboratories.

—  No data received this period.
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Additional reports

Australian Sentinel Practice
Research Network

The Research and Health Promotion Unit of the
Royal Australian College of General Practitioners
operates the Australian Sentinel Practice Research
Network (ASPREN). ASPREN is a network of general
practitioners who report presentations of defined
medical conditions each week. The aim of ASPREN
is to provide an indicator of the burden of disease
in the primary health setting and to detect trends in
consultation rates.

There are currently about 50 general practition-
ers participating in the network from all states and
territories. Seventy-five per cent of these are in
metropolitan areas and the remainder are rural
based. Between 4,000 and 6,000 consultations are
recorded each week.

The list of conditions is reviewed annually by the
ASPREN management committee and an annual
report is published.

In 2005, eight conditions are being monitored, four
of which are related to communicable diseases.
These include influenza, gastroenteritis, varicella
and shingles. There are two definitions for influenza
for 2005. A patient may be coded once or twice
depending on their symptoms. The definition for
influenza 1 will include more individuals. Definitions
of these conditions were published in Commun Dis
Intell 2005;29:91.

Data from 1 January to 30 September 2005 compa-
red with 2004 are shown as the rate per 1,000 con-
sultations in Figures 5 and 6.

Figure 5. Consultation rates for influenza-
like illness, ASPREN, 1 January to
30 September 2005, by week of report
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Figure 6. Consultation rates for gastroenteritis,
ASPREN, 1 January to 30 September 2005, by
week of report
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Meningococcal surveillance

John Tapsall, The Prince of Wales Hospital, Rand-
wick, NSW, 2031 for the Australian Meningococcal
Surveillance Programme.

The reference laboratories of the Australian Mening-
ococcal Surveillance Programme report data on the
number of laboratory confirmed cases confirmed
either by culture or by non-culture based techniques.
Culture positive cases, where a Neisseria meningitidis
is grown from a normally sterile site or skin, and
non-culture based diagnoses, derived from results
of nucleic acid amplification assays and serological
techniques, are defined as invasive meningococcal
disease (IMD) according to Public Health Laboratory
Network definitions. Data contained in the quarterly
reports are restricted to a description of the number
of cases per jurisdiction, and serogroup, where
known. A full analysis of laboratory confirmed cases
of IMD is contained in the annual reports of the
Programme, published in Communicable Diseases
Intelligence. For more information see Commun Dis
Intell 2005;29:93.

Laboratory confirmed cases of invasive meningococcal
disease for the period 1 July to 30 September 2005,
are included in this issue of Communicable Diseases
Intelligence (Table 6).
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Table 6. Number of laboratory confirmed cases of invasive meningococcal disease, Australia, 1 July
to 30 September 2005, by jurisdiction and serogroup*

* Numbers of laboratory-confirmed diagnoses of invasive meningococcal disease made in the same period in 2004 and 2003
are also shown.

Q3 3rd quarter.
ytd  Year to 30 September 2005.
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Gonococcal surveillance

John Tapsall, The Prince of Wales Hospital,
Randwick NSW 2031 for the Australian Gonococcal
Surveillance Programme.

The Australian Gonococcal Surveillance Programme
(AGSP) reference laboratories in the various States
and Territories report data on sensitivity to an
agreed ‘core’ group of antimicrobial agents quarterly.
The antibiotics currently routinely surveyed are peni-
cillin, ceftriaxone, ciprofloxacin and spectinomycin,
all of which are administered as single dose regimens
and currently used in Australia to treat gonorrhoea.
When in vitro resistance to a recommended agent is
demonstrated in 5 per cent or more of isolates from
a general population, it is usual to remove that agent
from the list of recommended treatment.! Additional
data are also provided on other antibiotics from time
to time. At present all laboratories also test isolates
for the presence of high level (plasmid-mediated)
resistance to the tetracyclines, known as TRNG.
Tetracyclines are however, not a recommended
therapy for gonorrhoea in Australia. Comparability
of data is achieved by means of a standardised
system of testing and a program-specific quality
assurance process. Because of the substantial
geographic differences in susceptibility patterns in
Australia, regional as well as aggregated data are
presented. For more information see Commun Dis

Intell 2005;29:92-93.
Reporting period 1 April to 30 June 2005

The AGSP laboratories received a total of 1,028 iso-
lates in this quarter of which 1,008 underwent
susceptibility testing. This was about 15 per cent
more than the 873 gonococci reported for the same
period in 2004 and approximates the 980 seen in
2003. Approximately 28 per cent of this total was
from New South Wales, 19 per cent each from
Victoria and the Northern Territory, 16 per cent from
Queensland, 11 per cent from Western Australia and
six per cent from South Australia. Small numbers of
isolates were also received from Tasmania and the
Australian Capital Territory.

Penicillins

In this quarter 267 (26.5%) of all isolates examined
were penicillin resistant by one or more mechanisms.
Seventy-nine (7.8%) were penicillinase producing
Neisseria gonorrhoea (PPNG) and 188 (18.7%)
resistant by chromosomal mechanisms, (CMRNG).
The proportion of all strains resistant to the penicillins
by any mechanism ranged from two per cent in the
Northern Territory to 46 per cent in New South Wales.
High rates of penicillin resistance were also found in
Victoria (36%) and Western Australia (29%).

432

Figure 7 shows the proportions of gonococci
fully sensitive (MIC <0.03 mg/L), less sensitive
(MIC 0.06-0.5 mg/L), relatively resistant (MIC
=1 mg/L) or else PPNG, aggregated for Australia
and by state or territory. A high proportion of
those strains classified as PPNG or else resistant
by chromosomal mechanisms fail to respond to
treatment with penicillins (penicillin, amoxycillin,
ampicillin) and early generation cephalosporins.

Figure 7. Categorisation of gonococci isolated
in Australia, 1 April to 30 June 2005,
by penicillin susceptibility and region

1009 EPPNG

90 A ERR
mLS
BFS

80

Per cent

NSwW NT Qid SA Vic WA Aus

FS Fully sensitive to penicillin, MIC <0.03 mg/L.
LS Less sensitive to penicillin, MIC 0.06—0.5 mg/L.
RR Relatively resistant to penicillin, MIC =1 mg/L.
PPNG Penicillinase producing Neisseria gonorrhoeae.

In New South Wales most of the penicillin resistance
was due to CMRNG (111, 38.5%) with 22 PPNG
(7.6%). The proportion of CMRNG in Victoria (25%)
was less than in New South Wales and that of PPNG
higher (11.3%) and in Western Australia PPNG were
more prominent (17% of all isolates) with 12 per cent
CMRNG. The proportion of PPNG in Queensland
was eight per cent and in South Australia five per
cent. CMRNG were present in Queensland (4.3%
of isolates there), South Australia (5%) and in
three (1.5%) gonococci from Darwin. No PPNG
or CMRNG were reported from Tasmania or the
Australian Capital Territory.

Ceftriaxone

Fifteen isolates with decreased susceptibility to
ceftriaxone (MIC range 0.06-0.12 mg/L) were
detected. Fourteen were found in New South
Wales and one in Queensland. All 15 isolates were
penicillin resistant, 14 by chromosomal mechanisms
(CMRNG) and one was a PPNG. All 15 were also
quinolone resistant (ciprofloxacin MICs 16 mg/L or
more). It is emphasised that no treatment failures
have been documented locally when a 250 mg IM
dose of ceftriaxone has been used.

CDI Vol 29 No 4 2005
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Spectinomycin
All isolates were susceptible to this injectable agent.
Quinolone antibiotics

The total number (307) and proportion (30%) of
quinolone resistant N. gonorrhoeae (QRNG) were
both substantially higher than the corresponding
figures in the second quarter of 2004 (172 QRNG,
20%) and 2003 (135 isolates, 14%) (Figure 8).
The majority of QRNG (298 of 307, 97%) exhib-
ited higher-level resistance. QRNG are defined
as those isolates with an MIC to ciprofloxacin
equal to or greater than 0.06 mg/L. QRNG are
further subdivided into less sensitive (ciprofloxacin
MICs 0.06-0.5 mg/L) or resistant (MIC = 1 mg/L)
groups.

Figure 8. The distribution of quinolone
resistant isolates of Neisseria gonorrhoeae in
Australia, 1 April to 30 June 2005,

by jurisdiction

EAI QRNG
HLS QRNG
HR QRNG

NSw NT Qid SA Vic WA Aus

LS QRNG  Ciprofloxacin MICs 0.06-0.5 mg/L.

R QRNG  Ciprofloxacin MICs =1 mg/L.

QRNG were again widely distributed and were
detected in all states and territories with the exception
of Tasmania and the Australian Capital Territory. The
highest proportion of QRNG was found in Victoria
where 121 QRNG represented 62 per cent of isolates.
In New South Wales there were 136 QRNG (47%), in
Queensland 26 (16%), in Western Australia 15 (14%)
and in South Australia 6 (10%). Three QRNG were
detected in the Northern Territory.

High level tetracycline resistance

The number (131) and proportion (13%) of gonococci
showing high level plasmid mediated tetracycline
resistance (TRNG) detected were similar to the 2004
(121, 14%) figures. TRNG were found in most states
and territories and represented between 0.5 per
cent (Northern Territory) and 38 per cent of isolates
(Victoria).

CDI Vol 29 No 4 2005

Reference

1. Management of sexually transmitted diseases. World
Health Organization 1997; Document WHO/GPA/
TEM94.1 Rev.1 p 37.

Childhood immunisation coverage

Tables 7, 8 and 9 provide the latest quarterly report on
childhood immunisation coverage from the Australian
Childhood Immunisation Register (ACIR).

The data show the percentage of children fully
immunised at 12 months of age for the cohort born
between 1 April and 30 June 2004, at 24 months of
age for the cohort born between 1 April and 30 June
2003, and at 6 years of age for the cohort born
between 1 April and 30 June 1999 according to the
Australian Standard Vaccination Schedule.

For information about the Australian Childhood
Immunisation Register see Surveillance systems
reported in CDI, published in Commun Dis Intell
2005;29:94 and for a full description of the method-
ology used by the Register see Commun Dis Intell
1998;22:36-37.

Commentary on the trends in ACIR data is provided
by the National Centre for Immunisation Research
and Surveillance of Vaccine Preventable Diseases
(NCIRS). For further information please contact
the NCIRS at telephone: +61 2 9845 1435, Email:
brynleyh@chw.edu.au.

Immunisation coverage for children ‘fully immunised’
at 12 months of age for Australia did not change
from the last quarter, remaining at 91.0 per cent
(Table 7). There was a substantial decrease in ‘fully
immunised’ coverage by state and territory in only
one jurisdiction, the Australian Capital Territory, but
despite this decrease of 2.1 per cent, the Australian
Capital Territory had coverage of 93.6 per cent.

There was a small increase of 0.4 per cent in cover-
age for children ‘fully immunised’ at 24 months of
age for Australia, bringing the coverage to 93.7 per
cent (Table 8). Coverage for individual vaccines
remained largely unchanged in most jurisdictions
and was greater than 95 per cent in almost all juris-
dictions for all vaccines, except Hib and MMR.

Table 9 shows immunisation coverage estimates for
children ‘fully immunised’ and for individual vaccines
at six years of age for Australia and by state or ter-
ritory. This was unchanged in most jurisdictions,
apart from increases in Tasmania and the Australian
Capital Territory. Coverage for vaccines assessed at
six years is at or near 85 per cent in most jurisdic-
tions, but Western Australia and Queensland still
remain below this.
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Table 7.

or territory for the birth cohort 1 April to 30 June 2004; assessment date 30 September 2005

Percentage of children immunised at 1 year of age, preliminary results by vaccine and state

Vaccine State or territory
ACT NSW NT Qld SA Tas Vic WA Australia

Total number of children 952 20,807 900 12,736 4,229 1,305 14,930 6,321 | 62,180
Diphtheria, tetanus, pertussis (%) 94.0 922 923 92.0 92.2 93.1 93.6 90.9 924
Poliomyelitis (%) 94.0 922 91.9 91.9 92.1 93.0 93.5 90.6 92.3
Haemophilus influenzae type b (%) | 96.1 93.9 952 93.9 94.7 94.9 95.1 815! 94.3
Hepatitis B (%) 95.8 95.0 95.6 94.6 94.7 94.8 94.9 93.2 94.7
Fully immunised (%) 93.6 906 91.7 90.8 91.2 92.0 92.1 89.2 91.0
Change in fully immunised since -2.1 +0.0 -0.3 -0.0 +0.1 +0.8 +0.3 -0.8 -0.0
last quarter (%)

Table 8.

Percentage of children immunised at 2 years of age, preliminary results by vaccine and

state or territory for the birth cohort 1 April to 30 June 2003, assessment date 30 September 2005

Vaccine State or territory
ACT NSW NT Qld SA Tas Vic WA | Australia

Total number of children 983 21,749 926 13,035 4,442 1,372 15,394 6,261 64,162
Diphtheria, tetanus, pertussis (%) 97.5 95.1 97.0 94.9 95.8 96.9 95.7 94.6 95.3
Poliomyelitis (%) 97.6 95.1 96.8 94.8 95.7 96.8 95.7 94.5 95.2
Haemophilus influenzae type b (%) | 95.5 93.0 959 93.7 94.4 94.2 94.1 92.2 93.5
Measles, mumps, rubella (%) 95.7 93.1 96.8 93.6 94.5 94.2 94.3 92.8 93.7
Hepatitis B(%) 96.6 95.9 984 95.4 96.4 97.0 96.2 954 95.9
Fully immunised (%) 94.2 91.6 95.0 92.0 93.0 93.2 92.9 90.7 92.1
Change in fully immunised since +2.6 +04 +1.4 H0.3) +2.4 -1.4 +0.1 +0.7 +0.4
last quarter (%)

* The 12 months age data for this cohort was published in Commun Dis Intell 2004;28:546.

Table 9.

Percentage of children immunised at 6 years of age, preliminary results by vaccine and

state or territory for the birth cohort 1 April to 30 June 1999; assessment date 30 September 2005

Vaccine State or territory
ACT NSW NT Qld SA Tas Vic WA | Australia

Total number of children 1,091 22,073 846 13,502 4,777 1,598 15596 6,884 | 66,367
Diphtheria, tetanus, pertussis (%) 90.7 85.4 83.6 81.7 84.2 86.1 87.7 82.1 84.8
Poliomyelitis (%) 90.8 85.5 84.9 82.0 84.6 86.5 87.9 82.4 85.1
Measles, mumps, rubella (%) 90.9 85.3 84.5 81.9 84.5 86.1 87.9 82.3 84.9
Fully immunised (%)’ 90.5 84.3 82.7 80.5 83.3 85.2 86.9 80.5 83.8
Change in fully immunised since +2.6 +0.5 -1.5 +0.6 +0.5 SEONS) +0.7 -0.3 +0.5
last quarter (%)
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Figure 9 shows the trends in vaccination coverage
from the first ACIR-derived published coverage esti-
mates in 1997 to the current estimates. There is a
clear trend of increasing vaccination coverage over
time for children aged 12 months, 24 months and six
years, although the rate of increase has slowed over
the past two years for all age groups. The Figure
shows that there have now been eight consecu-
tive quarters where ‘fully immunised’ coverage at
24 months of age has been greater than ‘fully immu-
nised’ coverage at 12 months of age, following the
removal of the requirement for the 18 month DTPa
vaccine. However, both measures have been above
90 per cent for this 24-month period and show levels
of high coverage for the vaccines included maintai-
ned over a significant period of time. Currently, cov-
erage for the more recent vaccines, meningococcal
C conjugate at 12 months and pneumococcal conju-
gate at two, four, and six months, are not included in
the 12 or 24 months coverage data.

Figure 9. Trends in vaccination coverage,
Australia, 1997 to 2005, by age cohorts
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Acknowledgement: These figures were provided
by Medicare Australia, to specifications provided by
the Australian Government Department of Health
and Ageing. For further information on these figures
or data on the Australian Childhood Immunisation
Register please contact the Immunisation Section of
Medicare Australia: Telephone: +61 2 6124 6607.
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HIV and AIDS surveillance

National surveillance for HIV disease is coordi-
nated by the National Centre in HIV Epidemiology
and Clinical Research (NCHECR), in collaboration
with State and Territory health authorities and the
Commonwealth of Australia. Cases of HIV infection
are notified to the National HIV Database on the
first occasion of diagnosis in Australia, by either the
diagnosing laboratory (Australian Capital Territory,
New South Wales, Tasmania, Victoria) or by a com-
bination of laboratory and doctor sources (Northern
Territory, Queensland, South Australia, Western
Australia). Cases of AIDS are notified through the
State and Territory health authorities to the National
AIDS Registry. Diagnoses of both HIV infection and
AIDS are notified with the person’s date of birth and
name code, to minimise duplicate notifications while
maintaining confidentiality.

Tabulations of diagnoses of HIV infection and
AIDS are based on data available three months
after the end of the reporting interval indicated, to
allow for reporting delay and to incorporate newly
available information. More detailed information on
diagnoses of HIV infection and AIDS is published
in the quarterly Australian HIV Surveillance Report,
and annually in ‘HIV/AIDS, viral hepatitis and sexu-
ally transmissible infections in Australia, annual
surveillance report’. The reports are available
from the National Centre in HIV Epidemiology and
Clinical Research, 376 Victoria Street, Darlinghurst
NSW 2010. Internet: http://www.med.unsw.edu.au/
nchecr. Telephone: +61 2 9332 4648. Facsimile:
+61 2 9332 1837. For more information see Com-
mun Dis Intell 2005;29:91-92.

HIV and AIDS diagnoses and deaths following AIDS
reported for 1 April to 30 June 2005, as reported to
30 September 2005, are included in this issue of
Communicable Diseases Intelligence (Tables 10
and 11).
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Table 10. New diagnoses of HIV infection, new diagnoses of AIDS and deaths following AIDS
occurring in the period 1 April to 30 June 2005, by sex and state or territory of diagnosis

* Totals include people whose sex was reported as transgender.

Table 11. Cumulative diagnoses of HIV infection, AIDS and deaths following AIDS since the
introduction of HIV antibody testing to 30 June 2005, by sex and state or territory

* Totals include people whose sex was reported as transgender.
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Communicable Diseases Surveillance

National Enteric Pathogens
Surveillance System

The National Enteric Pathogens Surveillance System
(NEPSS) collects, analyses and disseminates data
on human enteric bacterial infections diagnosed in
Australia. These pathogens include Salmonella,
E. coli, Vibrio, Yersinia, Plesiomonas, Aeromonas and
Campylobacter. Communicable Diseases Intelligence
NEPSS quarterly reports include only Salmonella.

Data are based on reports to NEPSS from Australian
laboratories of laboratory-confirmed human infection
with Salmonella. Salmonella are identified to the level
of serovar and, if applicable, phage-type. Infections
apparently acquired overseas are included. Multiple
isolations of a single Salmonella serovar/phage-
type from one or more body sites during the same
episode of illness are counted once only. The date
of the case is the date the primary diagnostic labora-
tory isolated a Salmonella from the clinical sample.

Note that the historical quarterly mean counts
should be interpreted with caution, and are affected
by surveillance artefacts such as newly recognised
and incompletely typed Salmonella.

NEPSS is operated by the Microbiological Diag-
nostic Unit, Public Health Laboratory, Department
of Microbiology and Immunology, University
of Melbourne; and is overseen by a Steering
Committee of state, territory and commonwealth
stakeholders. NEPSS can be contacted at the
above address or by telephone: +61 3 8344 5701,
facsimile: +613 8344 7833 or email joanp@unimelb.
edu.au

Reports to the National Enteric Pathogens Survei-
llance System of Salmonella infection for the period
1 July to 30 September 2005 are included in Tables
12 and 13. Data include cases reported and entered
by 25 October 2005. Counts are preliminary, and
subject to adjustment after completion of typing
and reporting of further cases to NEPSS. For more
information see Commun Dis Intell 2005;29:93-94.

Third quarter 2005

The total number of reports to NEPSS of human
Salmonella infection fell to 1,206 in the third quarter
of 2005, 33 per cent less than in second quarter of
2005, consistent with the usual seasonal nadir of
salmonellosis in Australia. However, the third quarter
count was four per cent more than the comparable
third quarter of 2004 and 17 per cent greater than
the ten-year historical mean for this period. Much of
this increase is accounted for by reports of common
salmonellae, in particular Salmonella Typhimurium
phage types 135, 170 and 197, and the typically over-
seas-acquired S. Enteritidis phage types 1b and 6a.

During the third quarter of 2005, the 25 most
common Salmonella types in Australia accounted
for 724 cases, 60 per cent of all reported human
Salmonella infections. Twenty of the 25 most com-
mon Salmonellainfections in the third quarter of 2005
were among the 25 most commonly reported in the
second quarter of 2005.

S. Typhimurium PT 135 was the most common sero-
var/phage type. Reports of S. Typhimurium PT 170
declined, manifesting a pattern seen over several
years of more marked seasonal variation than most
of the other common salmonellae.

Reports of other salmonellae with counts well above
historical averagesinclude S. Infantis, S. Hvittingfoss,
and S. Typhimurium phage types 12 and U307, and
(usually overseas-acquired) S. Corvallis.

Acknowledgement: We thank scientists, contributing
laboratories, state and territory health departments,
and the Australian Government Department of Health
and Ageing for their contributions to NEPSS.

Table 12. Reports to the National Enteric Pathogens Surveillance System of Salmonella isolated from
humans during the period 1 July to 30 September 2005, as reported to 25 October 2005

ACT  NSW NT Qld SA Tas Vic WA | Australia
Total all Salmonella for quarter 24 290 61 312 133 20 214 152 1,206
Total contributing Salmonella types 16 99 32 87 48 10 78 69 212

CDI Vol 29 No 4 2005
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Overseas briefs

Overseas briefs

World Health Organization Disease
Outbreak News

This material has been summarised frominforma-
tion provided by the World Health Organization
(http://lwww.who.int).

Poliomyelitis
Indonesia
30 September 2005

Eleven new poliovirus cases were confirmed today
from Banten, Lampung and Central Java provinces.
This brings the total number of poliovirus cases to 251.

Lampung and Central Java provinces were not inclu-
ded in two emergency vaccination campaigns held on
31 May and 28 June. The 1st round of the National
Immunisation Days (NIDs) was held on 30 August;
the 2nd round was conducted on 27 September,
each time targeting 24.4 million children less than five
years of age throughout the country.

Prior to this outbreak (caused by an importation of
type 1 wild poliovirus), Indonesia had not had a wild
poliovirus case since 1995.

Somalia
13 September 2005

One case of poliomyelitis has been reported in Mog-
adishu, Somalia where a 15-month-old girl had onset
of paralysis on 12 July 2005. Genetic sequencing is
ongoing to determine the origin of the virus. Somalia
had been polio-free since 2002.

The Global Polio Eradication Initiative — spearheaded
by the World Health Organization (WHO), Rotary
International, the US Centers for Disease Control
and Prevention and UNICEF launched an ambitious
new series of polio immunisation campaigns to pre-
vent the re-establishment of the disease in the Horn
of Africa.

Ethiopia
6 September 2005

As of 31 August 2005, two new polio cases were
reported in Ethiopia, bringing the total number of
cases associated with this outbreak to 15 in 2005.
One of the two new cases occurred in Oromia
Province, in the centre of the country, near the
border with Somalia and had onset of paralysis on
1 July 2005. The second case, in Amhara region,
the north-western part of Ethiopia, had onset of
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paralysis on 16 July. Both cases occurred after
the National Immunisation Days (NIDs) held on 23
May.

Discussions were ongoing to advance the next NIDs
to early October. Ethiopia had been polio-free since
January 2001, before a poliovirus was imported into the
country from neighbouring Sudan in December 2004.

Angola
25 August 2005

As of 23 August, seven cases of polio have been
reported. Five provinces have been affected: the
most recent case, in Benguela, had an onset of
12 July. This case occurred before the first National
Immunisation Day (NID) campaign on 29 July.

A second NID was to be held on 26 August. In order
to ensure rapid interruption of the virus transmis-
sion in Angola, a third round of NIDs was planned
for late September 2005. The partners in the Polio
Eradication Initiative in Angola have asked the
international community for financial support to help
them carry out this campaign.

Avian influenza
Indonesia
29 September 2005

The Ministry of Health in Indonesia has today con-
firmed another fatal human case of H5N1 avian
influenza. The patient, a 27-year-old woman from
Jakarta, developed symptoms on 17 September,
was hospitalised on 19 September, and died on
26 September. Confirmatory testing was conducted
at a WHO reference laboratory in Hong Kong.

Initial investigation has revealed that the woman
had direct contact with diseased and dying chickens
in her household shortly before the onset of illness.
The woman is the fourth laboratory-confirmed case
of HSN1 infection in Indonesia. Three of these cases
were fatal.

As aresult of intensified surveillance and heightened
public concern, growing numbers of people with
respiratory symptoms or possible exposure to the
virus are being admitted to hospital for observation
and, when appropriate, treatment. Until a conclusive
diagnosis is made, these patients are classified by
the Ministry of Health as suspect cases. While many
do not have symptoms compatible with a diagnosis
of H5N1 infection, screening of patient samples is
being undertaken in national laboratories as part of
efforts to ensure that no new cases are missed.
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Laboratory testing to confirm human infection with
H5N1 avian influenza is technically difficult; some
tests produce inconclusive or unreliable results.
To ensure a reliable assessment of the situation in
Indonesia, authorities are, after initial screening,
continuing to send samples from people considered
likely to have H5N1 infection to WHO reference
laboratories for diagnostic confirmation.

According to the Food and Agriculture Organization
(FAO), highly pathogenic H5N1 avian influenza is
now endemic in poultry in many parts of Indonesia.
As influenza virus activity in Indonesia may increase
during the wet season, from November to April,
human exposure to animal virus could be greater
during the coming months. Further sporadic human
cases can be anticipated.

Viet Nam
19 September 2005

The Ministry of Health in Viet Nam has retrospectively
confirmed an additional fatal case of H5SN1 infection
that dates back to July. The case, in a 35-year-old
male farmer from Ben Tre Province, developed
symptoms on 25 July and died on 31 July.

The newly confirmed case brings the total in Viet
Nam since mid-December 2004 to 64 cases, of
which 21 were fatal.

Geographical spread of H5N1 avian
influenza in birds

Situation assessment and implications for
human health

18 August 2005

Beginning in late July 2005, official reports to the
OIE from government authorities indicate that the
H5N1 virus has expanded its geographical range.
Both Russia and Kazakhstan reported outbreaks of
avian influenza in poultry in late July, and confirmed
H5N1 as the causative agent in early August. Deaths
in migratory birds, infected with the virus, have also
been reported. Outbreaks in both countries have
been attributed to contact between domestic birds
and wild waterfowl via shared water sources.

These are the first outbreaks of highly pathogenic
H5N1 avian influenza recorded in the two countries.
Both countries were previously considered free of
the virus.

In early August, Mongolia issued an emergency
report following the death of 89 migratory birds at two
lakes in the northern part of the country. Avian influ-
enza virus type A has been identified as the cause,
but the virus strain has not yet been determined.
Samples have been shared with WHO reference
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laboratories and are currently being investigated.
Also in early August, an outbreak of HSN1 in poultry
was detected in Tibet, China.

In all of these recent outbreaks, authorities have
announced control measures in line with FAO and
OIE recommendations for highly pathogenic avian
influenza. To date, no human cases have been
detected, vigilance is high, and rumours are being
investigated by local authorities.

Very large die-offs of migratory birds from avian influ-
enza, such as the one detected at the end of April at
Qinghai Lake in central China, in which more than
6,000 birds died, are considered unusual. Research
published in July indicates that HSN1 viruses in that
outbreak are similar to viruses that have been circu-
lating in South East Asia for the last two years.

Analyses of viruses from the Russian outbreak,
recently published on the OIE website, show appar-
ent similarity to viruses isolated from migratory birds
during the Qinghai Lake outbreak. Specimens from
the Mongolian outbreak in migratory birds should
also prove useful in shedding light on these recent
developments. Monitoring the spread and evolution
of avian H5N1 viruses in birds and rapidly compar-
ing these results with previously characterised H5N1
viruses is an essential activity for assessing the risk
of pandemic influenza.

Implications for human health

The poultry outbreaks in Russia and Kazakhstan
are caused by a virus that has repeatedly demon-
strated its ability, in outbreaks in Hong Kong in 1997,
in Hong Kong in 2003, and in South East Asia since
early 2004, to cross the species barrier to infect
humans, causing severe disease with high fatality.
A similar risk of human cases exists in areas newly
affected with H5N1 disease in poultry.

Experience in South East Asia indicates that human
cases of infection are rare, and that the virus does
not transmit easily from poultry to humans. To date,
the majority of human cases have occurred in rural
areas. Most, but not all, human cases have been
linked to direct exposure to dead or diseased poul-
try, notably during slaughtering, de-feathering, and
food preparation. No cases have been confirmed
in poultry workers or cullers. No cases have been
linked to the consumption of properly cooked poultry
meat or eggs.

Pandemic risk assessment

The possible spread of H5N1 avian influenza to
poultry in additional countries cannot be ruled out.
WHO recommends heightened surveillance for
outbreaks in poultry and die-offs in migratory birds,
and rapid introduction of containment measures,
as recommended by FAO and OIE. Heightened
vigilance for cases of respiratory disease in persons
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with a history of exposure to infected poultry is
also recommended in countries with known poultry
outbreaks. The provision of clinical specimens and
viruses, from humans and animals, to WHO and
OIE/FAO reference laboratories allows studies that
contribute to the assessment of pandemic risk and
helps ensure that work towards vaccine develop-
ment stays on course.

The expanding geographical presence of the virus
is of concern as it creates further opportunities for
human exposure. Each additional human case
increases opportunities for the virus to improve its
transmissibility, through either adaptive mutation or
reassortment. The emergence of an H5N1 strain
that is readily transmitted among humans would
mark the start of a pandemic.

Japanese encephalitis in India
13 September 2005

One thousand one hundred and forty-five cases
of Japanese encephalitis have been reported from
14 districts of Uttar Pradesh Province, India from
29 July to 30 August 2005. About one-fourth of
these (296) have died. Ninety cases from the adjoin-
ing districts of Bihar have also been admitted to the
hospitals in Uttar Pradesh.

The majority of the affected villages have reported
only single cases. Entomological surveys in the
affected villages have revealed high density of Culex
tritaeniorhynchus and Culex vishnui group — the vec-
tors of Japanese encephalitis.

Outbreak associated with Streptococcus
suis in pigs in China
3 August 2005

To date, the Ministry of Health in China has reported
206 cases of human disease associated with an
outbreak of Streptococcus suis in pigs. Of these
human cases, 38 have been fatal and 18 patients
are critically ill.

Virtually all cases have occurred in Sichuan Province,
where infections with Streptococcus suis have been
detected in pigs in a concurrent outbreak. The prov-
ince has one of the largest pig populations in China.

Investigation and containment of the outbreak have
been given high priority by Chinese authorities. The
country’s ministries of health and agriculture are
working in close collaboration, and WHO and FAO
are being promptly informed of new developments.

Investigations conducted by Chinese epidemiologists
indicate that the first human cases occurred at the
end of June in Ziyang City, Sichuan Province. Cases
have since been reported in 11 prefectures in Sichuan
Province. Most cases reported have occurred in adult
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male farmers. Information reported to WHO suggests
that close contact with diseased or dead pigs is the
principal source of human infection.

Symptoms reported by local clinicians include high
fever, malaise, nausea, and vomiting, followed by
meningitis, subcutaneous haemorrhage, toxic shock,
and coma in severe cases. The incubation period is
short and disease progression is rapid.

Local experts are conducting active searches for fur-
ther cases. To date, Chinese authorities say they have
found no evidence of human-to-human transmission.

The outbreak in humans has some unusual features
and is being closely followed by WHO. Diagnostic
testing to further characterise the causative agent
is recommended as an essential part of ongoing
efforts to understand this outbreak, ensure its rapid
containment, and prevent further deaths.

Pro-MED-mail

This material has been summarised from infor-
mation provided by ProMED-mail (www.promed
mail.org).

Poliomyelitis — Yemen

Source: Adnkronos International 22 August 2005
[edited]

Health officials in Yemen say they have detected
around 50 new cases of polio, on top of the 369 cases
already confirmed in the country.

The new cases were discovered in three provinces
where parents refused to let their children be vac-
cinated because of a lack of confidence and lack
of awareness about how dangerous the disease is.
Many families are sceptical because the outbreak
of the potentially fatal disease began following a
routine national immunisation programme.

The Ministry of Public Health and Population
launched a 2-day campaign, sending out 34,580
health workers to go door-to-door, immunising
some 4 million children aged under five years.
Each house where children have been immunised
will be marked, and special ink will be put on the
fingernails of every immunised child.

The World Health Organization declared Yemen
polio-free in 1996. Only six countries in the world are
considered polio-endemic: Nigeria, India, Pakistan,
Niger, Afghanistan and Egypt. It is thought the
disease may have spread from Nigeria to 12 other
African countries, including Sudan.

Meanwhile, Saudi Arabia is putting stricter meas-
ures into place ahead of the Hajj pilgrimage in
January, to stop the disease spreading there. All
children under 15 travelling to the holy city of Mecca
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from the 19 countries considered most ‘at risk’ will
be immunised on the spot. Every year more than
2 million pilgrims travel to Saudi Arabia to take part
in the pilgrimage, which all fit, healthy Muslims are
expected to undertake at least once in their lives.

More than 1,050 children are reported to have been
paralysed by polio so far in 2005 alone, mostly in
Nigeria. According to the most recent information
available on the polio eradication website, 453 of
the 1,053 cases reported as of 16 August 2005 were
from Nigeria, representing 43 per cent of cases
reported this year.

Creutzfeldt-Jakob disease (new variant)
update 2005

United Kingdom: vCJD monthly statistics

Source: UK Department of Health, Monthly
Creutzfeldt-Jakob Disease Statistics, Press release
number 2005/0310, 5 September 2005 [edited]

The Department of Health issued the latest
information about the number of known cases of
Creutzfeldt-Jakob disease. This includes cases of
variant Creutzfeldt-Jakob disease. The position is
as follows:

Summary of vCJID cases — deaths
Deaths from definite vCJD (confirmed): 108

Deaths from probable vCJD
(without neuropathological confirmation): 42

Deaths from probable vCJD (neuropathological
confirmation pending): 0

Number of deaths from definite or probable vCJD
(as above): 150

Summary of vCJD cases — alive
Number of probable vCJD cases still alive: 7

Total number of definite or probable vCJD cases
(dead and alive): 157

Since the previous monthly statistics were released
on 2 August 2005, the total number of deaths from
definite or probable vCJD remains unchanged at
150. The number of probable vCJD cases still alive
remains unchanged at seven cases. Therefore, the
overall total number of definite or probable vCJD
cases (dead and alive) remains unchanged at 157.

These data are consistent with the view that the
vCJD outbreak in the United Kingdom (UK) is now
in decline. The number of deaths due to definite or
probable vCJD in the UK during the first eight months
of 2005 remains at two. The number of deaths was
28 in the year 2000, followed by 20 in 2001, 17 in
2002, 18 in 2003, and 9 in 2004.
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The number of definite or probable vCJD cases in the
UK is now 157, followed by France with 13, Ireland 2,
and ltaly, the Netherlands, Portugal and Spain with
single cases. Single cases have been confirmed also
in Canada, Ireland, Japan and the USA, involving
patients with periods of residence in the UK and who
are presumed to have contracted infection in the UK.
The Japanese case is exceptional in that the patient
may have spent less than one month in the UK.

In addition, the US National Prion Disease Pathology
Surveillance Centre confirmed a vCJD diagnosis by
analysing a brain biopsy sample from a 33-year-old
Saudi man admitted to a hospital in Saudi Arabia.
Although detailed information on this patient was not
available, he may have visited the United Kingdom,
if at all, only for several days. Thus, the patient may
have contracted the disease in Saudi Arabia after
eating BSE-contaminated cattle products imported
from the United Kingdom.

The occurrence of the first suspected human case
of vCJD in Spain is not unexpected, since the risk
of contracting vCJD appears to be linked to the
amount of bovine meat consumed or extent of
exposure to bovine products. According to the latest
figure compiled by the European Union and the OIE,
Spain ranks fifth in the world in terms of the number
of BSE-affected cattle (532), after France with 946,
Portugal with 949, Ireland with 1,470, and the UK with
184,138. However, in 2005, Spain, with 42 cases,
ranks second after the UK with 126 cases, followed
by Ireland with 29, Portugal with 17, and France with
two cases of BSE.

Influenza viruses, drug resistance
Source: Reuters UK, 30 September 2005 [edited]

A strain of the H5N1 avian influenza virus that may
unleash the next global flu pandemic is showing
resistance to Tamiflu, the antiviral drug that countries
around the world are now stockpiling to fend off the
looming threat. Experts in Hong Kong said that the
human H5N1 strain which surfaced in northern Viet
Nam this year had proved to be resistant to Tamiflu,
a powerful antiviral drug.

They urged drug manufacturers to make more
effective versions of Relenza, another antiviral that
is also known to be effective in battling the much-
feared H5N1. Relenza is inhaled, whereas Tamiflu
is taken orally. Viral resistance to Tamiflu is growing
in Japan, where doctors prescribe the drug to fight
common influenza.

Reports in The Lancet this month said that resist-
ance to anti-influenza drugs was growing worldwide.
In places such as China, drug resistance exceeded
70 per cent, suggesting that drugs like amantadine
and rimantadine will probably no longer be effective
for treatment or as a preventive in a pandemic out-
break of flu, the reports said.
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A

ACIR
See: Childhood immunisation coverage

Acute flaccid paralysis
See: Poliomyelitis

Adverse events following immunisation
annual report, 2004; 248-262
supplementary report: among children aged less

than 7 years in Australia, 1 January to 30 June
2005; 413-416

Aedes (Stegomyia) albopictus
a dengue threat for southern Australia; 296—298

Aedes aegypti

genetic diversity in Australia and implications
for future surveillance and mainland incursion
monitoring; 299-304

overseas brief; 228

AIDS
See: HIV and AIDS

Alphaviruses
See: Barmah Forest virus infection; Ross River
virus infection

Annual report
See: Individual surveillance programs

Anthrax
surveillance report; 49

See also: Communicable diseases surveillance:
tables

Antibiotic

resistance
gonococcal; 62—-64

susceptibility; 139-140
ceftriaxone; 139, 331, 432
cephalosporin; 62—63
penicillin; 63, 139, 330-331, 432
quinolone; 62, 140, 331, 433
spectinomycin; 63, 140, 331, 433
tetracycline; 63, 140, 331, 433

Arbovirus infection
National Arbovirus and Malaria Advisory
Committee
annual report, 2004-05; 341-357
See also: Barmah Forest virus infection; Japanese
encephalitis virus; Kunjin virus infection; malaria;
Murray Valley encephalitis virus
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ASPREN
See: Australian Sentinel Practice Research
Network

Australian bat lyssavirus
See: Rabies

Australian Childhood Immunisation Register
See: Childhood immunisation coverage

Australian encephalitis
See: Sentinel Chicken Surveillance Program

Australian Gonococcal Surveillance Programme
annual report, 2004; 137-142
evaluation; 143-149
quarterly surveillance report; 330-331, 432—433

surveillance data in CDI explanation; 92—93
See also: Gonococcal infection

Australian Meningococcal Surveillance Programme
annual report, 2004; 150-159
quarterly surveillance report; 222, 332, 430431
surveillance data in CDI explanation; 93
See also: Meningococcal infection

Australian National Creutzfeldt-Jakob Disease

Registry
See: Creutzfeldt-Jakob disease

Australian National Poliovirus Reference
Laboratory

annual report, 2004; 263—-268
See also: Poliomyelitis

Australian Paediatric Surveillance Unit
surveillance
2004 update; 407-410
data in CDI explanation; 93
quarterly report; 117

Australian Sentinel Practice Research Network
evaluation; 231-247
surveillance data in CDI explanation; 91
surveillance report; 58, 113, 219, 328, 430
See also: Influenza

Avian influenza
See: Influenza: avian

B

Barmah Forest virus infection
surveillance report; 45-46, 103, 207

See also: Communicable diseases surveillance:
tables
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Bloodborne diseases
surveillance report; 21-25

See also: Communicable diseases surveillance:

tables
See also: Hepatitis B; hepatitis C; hepatitis D;
HIV and AIDS;

Botulism
surveillance report; 25, 207, 316, 418

See also: Communicable diseases surveillance:

tables

Bovine spongiform encephalopathy
See: Creutzfeldt-Jakob disease

Brucellosis
surveillance report; 50, 208

See also: Communicable diseases surveillance:

tables

C

Campylobacter
See: Campylobacteriosis

Campylobacteriosis
surveillance report; 25-26

See also: Communicable diseases surveillance:

tables

Childhood immunisation coverage
surveillance data in CDI explanation; 94

surveillance report; 44, 114-115, 220-221,
328-330, 433-435

Chlamydia
See: Chlamydial infection

Chlamydial infection
surveillance report; 31-33; 318, 418

See also: Communicable diseases surveillance:

tables

Cholera
overseas brief; 123

surveillance report; 207, 317

See also: Communicable diseases surveillance:

tables

Clostridium difficile
overseas brief; 337-338

Communicable Diseases Intelligence
errata; 98-99, 304, 412
instructions for authors; 95-97

surveillance systems reported in, 2005; 90-94
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Communicable Diseases Network Australia
Guidelines for the Control of Pertussis in
Australia; 197

National Arbovirus and Malaria Advisory
Committee annual report 2004-05; 341-357

quarterly report; 88—89, 196-197, 315, 411-412

Communicable diseases surveillance
reports; 101-119, 206225, 316-335, 417-438
tables; 104—112, 210-218, 319-328, 421-429
See also: Individual diseases

Creutzfeldt-Jakob disease
Australian surveillance update to 31 December
2004; 269-271
variant
overseas brief; 121, 228, 339, 442

Cryptosporidiosis
surveillance report; 26, 101, 316, 418

See also: Communicable diseases surveillance:
tables

D

Dengue
Aedes (Stegomyia) albopictus - a dengue threat
for southern Australia?; 296-298

genetic diversity of the vector Aedes aegypti in
Australia and implications for future surveillance
and mainland incursion monitoring; 299-304
surveillance report; 47-48, 208

See also: Communicable diseases surveillance:
tables

Dengue haemorrhagic fever
overseas brief; 227

Diphtheria
surveillance report; 39

See also: Communicable diseases surveillance:
tables

Donovanosis
surveillance report; 34

E

Ebola haemorrhagic fever
overseas brief; 337

Encephalitis
Australian
See: Sentinel Chicken Surveillance Program

See also: Japanese encephalitis virus; Kunjin
virus infection; Murray Valley encephalitis virus
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Enteroviruses
See: Poliomyelitis

Escherichia coli
See: Shiga-like toxin producing Escherichia coli/
verotoxin producing E. coli

F

Flavivirus
See: Sentinel Chicken Surveillance Program

See also: Dengue; Japanese encephalitis virus;
Kunijin virus infection; Murray Valley encephalitis

Foodborne disease
See: OzFoodNet; salmonellosis
See also: Communicable diseases surveillance:
tables

G

Gastroenteritis
See: Gastrointestinal diseases

Gastrointestinal diseases

epidemic viral gastroenteritis in Queensland
coincides with the emergence of a new
norovirus variant; 370-373

surveillance report; 25-31, 101-102, 207, 316—
318,418

See also: Botulism; campylobacteriosis;
cryptosporidiosis; haemolytic uraemic syndrome;
hepatitis A; hepatitis E; listeriosis; salmonellosis;
shiga-like toxin producing Escherichia coli/
verotoxin producing E. coli; typhoid

See also: Communicable diseases surveillance:
tables

Gonococcal infection
Australian Gonococcal Surveillance Programme
annual report, 2004; 137-142
evaluation; 143-149
quarterly report; 330-331, 432—433

Guidelines for the use and interpretation of
nucleic acid detection tests for Neisseria
gonorrhoeae in Australia: Public Health
Laboratory Network position paper; 358-365

surveillance report; 34—36
WHO Western Pacific Region

annual report, 2003; 62-64

See also: Communicable diseases surveillance:
tables

Gonorrhoea
See: Gonococcal infection
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H

Haemolytic uraemic syndrome

a preventable illness? Purulent pericarditis due
to Streptococcus pneumoniae complicated by
haemolytic uraemic syndrome in an infant; 77-79

cluster of cases in north Queensland associated
with a novel Shiga-like toxin-producing
Escherichia coli; 193—-196

overseas brief; 227

surveillance report; 30, 317

See also: Communicable diseases surveillance:
tables

Haemophilus influenzae type b
surveillance report; 39—40

See also: Communicable diseases surveillance:
tables

Haemorrhagic fever
See: Viral haemorrhagic fever

Hepatitis A
surveillance report; 26-27

See: Communicable diseases surveillance:
tables

Hepatitis B
estimates of chronic infection in the Northern
Territory; 289-290
surveillance report; 21-23

See also: Communicable diseases surveillance:
tables

Hepatitis C
surveillance report; 23-24
See also: Communicable diseases surveillance:
tables
Hepatitis D
surveillance report; 25

See also: Communicable diseases surveillance:
tables

Hepatitis E
surveillance report; 27, 102, 317, 418
See also: Communicable diseases surveillance:
tables

HIV and AIDS
overseas brief
multi-drug resistance; 227-228
surveillance data in CDI explanation; 91-92
surveillance report; 116-117, 222—-223, 333,
435-436

Human pituary hormone
See: Creutzfeldt-Jakob disease
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Immunisation
adverse events following immunisation

among children aged less than 7 years
in Australia, 1 January to 30 June 2005:
Supplementary report; 413—416

annual report, 2004; 248-262
childhood immunisation coverage
See: Childhood immunisation coverage

Influenza
and pneumococcal vaccine coverage among a
random sample of hospitalised persons aged 65
years or more, Victoria; 283—-288
ASPREN data
See: Australian Sentinel Practice Research
Network
avian
overseas brief; 120-121, 122, 226, 336, 338,
439-441

comparison of a rapid test for influenza with
laboratory-based diagnosis in a paediatric
population; 272-276
laboratory-confirmed
surveillance reports; 40, 102, 207, 318, 418
See also: Communicable diseases
surveillance: tables
LabVISE data
See: Laboratory Virology and Serology
Reporting Scheme
National Influenza Surveillance Scheme
annual report, 2004; 125-136
surveillance data in CDI explanation; 92
overseas brief; 228-229, 338, 442
surveillance in Victoria, 2004; 71-76

vaccination

Australian recommendation for 2005
season; 61

See also: Australian Sentinel Practice Research
Network

Invasive meningococcal infections
See: Meningococcal infection

See also: Communicable diseases surveillance:
tables

Invasive pneumococcal disease
See: Pneumococcal disease

See also: Communicable diseases surveillance:
tables
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J

Japanese encephalitis virus
overseas brief; 441
surveillance report; 48, 103, 207

See also: Communicable diseases surveillance:
tables

K

Kunjin virus infection
surveillance report; 47

See also: Communicable diseases surveillance:
tables

Kuru
epidemiology in the period 1987 to 1995; 391-399

L

Laboratory Virology and Serology Reporting
Scheme

annual report, 2003; 56-57
surveillance data in CDI explanation; 93
tables; 110-112, 216218, 325-327, 427-429

LabVISE
See: Laboratory Virology and Serology
Reporting Scheme

Legionellosis
surveillance report; 52-54, 209, 419

See also: Communicable diseases surveillance:
tables

Leprosy
surveillance report; 54

See also: Communicable diseases surveillance:
tables

Leptospirosis
surveillance report; 50-51

See also: Communicable diseases surveillance:
tables

Listeriosis
surveillance report; 27

See also: Communicable diseases surveillance:
tables

Lyssavirus
See: Rabies
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M

Malaria

National Arbovirus and Malaria Advisory
Committee

annual report, 2004-05; 341-357
overseas brief; 229

surveillance report; 48—49, 208

See also: Communicable diseases surveillance:
tables

Marburg haemorrhagic fever
overseas brief; 226, 337

Measles
outbreak in Adelaide; 80—-82

surveillance report; 40—41, 102

See also: Communicable diseases surveillance:
tables

Meningococcal infection

Australian Meningococcal Surveillance
Programme

annual report, 2004; 150-159

quarterly surveillance report; 222, 332, 430—431
overseas brief; 121, 337
probable transmission during an international
flight; 312-314
surveillance report; 54-56, 103, 209, 318, 419420
vaccine failure in conjunction with an

unusual meningococcal cluster in southern
Tasmania; 160-164

See also: Communicable diseases surveillance:
tables

Mosquitoes
Aedes (Stegomyia) albopictus - a dengue threat
for southern Australia?; 296—-298

genetic diversity of the dengue vector Aedes
aegypti in Australia and implications for
future surveillance and mainland incursion
monitoring; 299-304

Mumps
overseas brief; 122
surveillance report; 41, 318, 419

See also: Communicable diseases surveillance:
tables

Murray Valley encephalitis virus
surveillance report; 47, 208

See also: Communicable diseases surveillance:
tables

Mycobacterium
See: Tuberculosis
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N

National Arbovirus and Malaria Advisory Committee
See: Arbovirus infection

National Arbovirus and Malaria Advisory Committee
annual report 2004-05; 341-352

National Centre in HIV Epidemiology and Clinical
Research
See: HIV and AIDS

National Enteric Pathogens Surveillance System
quarterly surveillance report; 118-119, 224-225,
334-335, 437-438

surveillance data in CDI explanation; 93-94
See also: Salmonellosis

National Influenza Surveillance Scheme
See: Influenza

National Mycobacterial Surveillance Scheme
See: Tuberculosis

National Notifiable Diseases Surveillance System
annual report, 2003; 1-61

surveillance data in CDI explanation; 90-91

tables; 104—-109, 210-215, 319-324, 421-426
See also: Communicable diseases surveillance

National Q Fever Management Program
See: Q fever

National Serology Reference Laboratory
workshop announcement; 100

Neisseria gonorrhoeae
See: Gonococcal infection

Neisseria meningitdis
See: Meningococcal infection

Norovirus

epidemic viral gastroenteritis in Queensland
coincides with the emergence of a new
norovirus variant; 370-373

Norwalk virus
See: Norovirus

Notifiable diseases
See: Communicable diseases surveillance
See also: National Notifiable Diseases
Surveillance System

O

Ornithosis
surveillance report; 51-52, 103

See also: Communicable diseases surveillance:
tables
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Outbreak

epidemiological features and control of an
outbreak of scarlet fever in a Perth primary
school; 386-390

investigation of a multi-state outbreak of
Salmonella Hyvittingfoss using a web-based
case reporting form; 379-381

measles in Adelaide; 80—-82

Salmonella Typhimurium phage type 170 in a
tertiary paediatric hospital with person-to-person
transmission implicated; 374-378

Salmonella Typhimurium phage type U307

associated with a restaurant; 83—-84
Overseas briefs; 120-123, 226—-229, 336-339,
439-442

OzFoodNet
annual report, 2004; 165-192

quarterly surveillance report; 85-88, 198-201,
308-311, 382-385

surveillance data in CDI explanation; 94

P
Pericarditis
due to Streptococcus pneumoniae complicated
by haemolytic uraemic syndrome in an
infant; 7779
Pertussis
Guidelines for Control of; 197
surveillance report; 41-42, 102, 318, 419
See also: Communicable diseases surveillance:
tables
Plague

See: Communicable diseases surveillance:
tables

Plasmodium spp.
See: Malaria

Pneumococcal disease
and influenza vaccine coverage among a
random sample of hospitalised persons aged
65 years or more, Victoria; 283-288
surveillance report; 42—43

See also: Communicable diseases surveillance:
tables

Poliomyelitis

Australian National Poliovirus Reference
Laboratory

annual report; 263-268
overseas brief; 120, 336, 439, 441-442
surveillance report; 43

See also: Communicable diseases surveillance:
tables
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Public Health Laboratory Network

Guidelines for the use and interpretation of
nucleic acid detection tests for Neisseria
gonorrhoeae in Australia; 358—365

Q

Q fever
surveillance report; 52, 103

vaccine uptake in South Australian meat
processors prior to the introduction of the National
Q Fever Management Program; 400406

See also: Communicable diseases surveillance:
tables

Quarantinable diseases
surveillance report; 31, 207, 317

See also: Cholera; plague; rabies; smallpox;
tularemia; viral haemorrhagic fever; yellow fever

See also: Communicable diseases surveillance:
tables

R

Rabies
Australian bat lyssavirus

defining the risk of human exposure
to through potential non-bat animal
infection; 202—-205

overseas brief; 121

surveillance report; 50

See also: Communicable diseases surveillance:
tables

Ross River virus infection

incidence of disease in South Australia, 1992 to
2003; 291-296

surveillance report; 46—47
See also: Communicable diseases surveillance:
tables
Rubella
congenital
surveillance report; 419
surveillance report; 43—44

See also: Communicable diseases surveillance:
tables

S

Salmonella
See: Salmonellosis
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Salmonellosis
outbreaks
investigation of a multi-state outbreak of

Salmonella Hvittingfoss using a web-based
case reporting form; 379-381

Salmonella Typhimurium phage type 170 in
a tertiary paediatric hospital with person-to-
person transmission implicated; 374-378

Salmonella Typhimurium phage type U307
associated with a restaurant; 83—-84

See also: OzFoodNet
surveillance report; 28—-29

See also: National Enteric Pathogens
Surveillance System

See also: Communicable diseases surveillance:

tables

SARS
See: Severe acute respiratory syndrome

Scarlet fever

epidemiological features and control of an
outbreak in a Perth primary school; 386—390

Sentinel Chicken Surveillance Program
annual report, July 2003 to June 2004; 65-70

surveillance data in CDI explanation; 92

Serology
Kunjin virus
See: Kunjin virus infection
Murray Valley encephalitis virus
See: Murray Valley encephalitis virus

See: Laboratory Virology and Serology
Reporting Scheme

Severe acute respiratory syndrome
biothreat preparedness - a survey of ACT
general practitioners; 277—-282

surveillance report; 31

Sexually transmissible infections
surveillance report; 31-39, 318, 418
See also: Chlamydial infection; gonococcal
infection; syphilis

See also: Communicable diseases surveillance:

tables

Shiga-like toxin producing Escherichia coli/
verotoxin producing E. coli
cluster of cases of haemolytic uraemic
syndrome in north Queensland associated with
a novel Shiga-like toxin-producing Escherichia
coli; 193-197

surveillance of Shiga toxigenic Escherichia coli
in Australia; 366—369

surveillance report; 30, 317, 418

CDI Vol 29 No 4 2005

Shigellosis
surveillance report; 30, 317, 418

See also: Communicable diseases surveillance:
tables

SLTEC
See: Shiga-like toxin producing Escherichia coli/
verotoxin producing E. coli

Smallpox
See: Communicable diseases surveillance:
tables

Streptococcus pneumoniae

a preventable illness? Purulent pericarditis due
to Streptococcus pneumoniae complicated by
haemolytic uraemic syndrome in an infant; 77-79

Streptococcus suis
overseas brief; 441

Syphilis
congenital
surveillance report; 38
surveillance report; 37-38

See also: Communicable diseases surveillance:
tables

T

Tetanus
See: Communicable diseases surveillance:
tables

Tuberculosis
surveillance report; 56

See also: Communicable diseases surveillance:
tables

Tularemia
See: Communicable diseases surveillance:
tables

Typhoid; 30-31
overseas brief; 123

surveillance report; 208

See also: Communicable diseases surveillance:
tables

Typhus, scrub
surveillance report; 30-31

Vv

Vaccination
See: Immunisation

See also: Childhood immunisation coverage
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Vaccine

influenza and pneumococcal coverage among a
random sample of hospitalised persons aged 65
years or more, Victoria; 283-288

meningococcal vaccine failure in conjunction
with an unusual meningococcal cluster in
southern Tasmania; 160—164

Q fever vaccine uptake in South Australian meat
processors prior to the introduction of the National
Q Fever Management Program; 400406

Vaccine preventable diseases
surveillance report; 39—44, 102, 207, 318,
418-419

See also: Communicable diseases surveillance:
tables

See also: Diphtheria; Haemophilus influenzae
type b; influenza; measles; mumps; pertussis;
pneumococcal disease; poliomyelitis; rubella

Vectorborne diseases
surveillance report; 45—-49, 103, 207-208
See also: Barmah Forest virus infection;
dengue; flavivirus; Japanese encephalitis virus;
Kunijin virus infection; malaria; Murray Valley
encephalitis virus; Ross River virus infection

See also: Communicable diseases surveillance:
tables

Vibrio vulnificus cellulitis
secondary septicaemia; 305-307

Viral haemorrhagic fever
overseas brief
Ebola haemorrhagic fever; 337
Marburg haemorrhagic fever; 226, 337

See also: Communicable diseases surveillance:
tables
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Virology and Serology Laboratory Reporting
Scheme
See: Laboratory Virology and Serology
Reporting Scheme

VTEC
See: Shiga-like toxin producing Escherichia coli/
verotoxin producing E. coli

W

World Health Organization
gonococcal in the Western Pacific Region
See: Gonococcal infection

Y

Yellow fever
See: Communicable diseases surveillance:
tables

Z

Zoonoses
surveillance report; 49-52, 103, 208

See also: Anthrax; Australian bat lyssavirus;
brucellosis; leptospirosis; ornithosis; Q fever

See also: Communicable diseases surveillance:
tables
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