Notifications of Q fever in NSW, 2001-2010
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Abstract: Q fever is the most frequently notified
zoonotic infection in NSW residents. The past
decade has seen the introduction of a targeted
national Q fever vaccination program. Methods:
We undertook a descriptive analysis of Q fever
notifications in NSW, for the period 2001-2010.
Results: A total of 1912 cases of Q fever were
notified in NSW between 2001 and 2010 (average
2.8 per 100 000 persons per annum). The majority
of Q fever cases were reported in men, aged 40—59
years, living in rural NSW and working in agricul-
tural related occupations. Conclusion: The results
suggest changes in the epidemiology of Q fever in
response to the targeted vaccination program.

Q fever is an important human and veterinary disease
worldwide and is most significant in areas where its
primary reservoir, cattle, sheep and goats, resides in close
proximity to humans. In Australia, Q fever is endemic,
with between 300 and 800 cases notified annually over the
past decade, primarily in the eastern states.' In New South
Wales (NSW), the majority of Q fever notifications have
occurred in the rural areas of the state’s west.’

Q fever is caused by the pathogen Coxiella burnetii, which
has recently been removed from the Rickettsiales;
C. burnetii is now considered more closely related to the
Legionella genus.” Transmitted most commonly via the
airborne route, the organism is carried in dust contaminated
with tissue, birth fluids or excreta from infected animals.
Q fever commonly presents as a self-limiting febrile illness
with malaise, weakness, headache and chills.* The severity
and duration of illness varies greatly. In up to 50% of cases
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infection is asymptomatic or sub-clinical.> Complications
of Q fever include pneumonia, endocarditis, hepatitis,
osteomyelitis, aseptic meningitis and encephalitis.® Acute
infection may be followed by Q fever fatigue syndrome,
which occurs in approximately 10% of cases and may
persist for as long as 5 years.’

C. burnetii is a pathogen with the potential to cause
epidemics, due to its relative ease of transmission, envi-
ronmental resilience, low infective dose and airborne route
of transmission.* Outbreaks of Q fever are commonly
reported. An epidemic of Q fever has been sustained in
the Netherlands since 2007, with several hundred cases in
humans reported each year.*'° Outbreaks have occurred
in NSW, commonly associated with abattoir and farm
workers,'' ™ but alternative sources such as veterinary
practices as well as geographical clusters with no known
likely source of infection have been reported anecdotally.

Immunisation is the primary protective measure against Q
fever. A vaccine against Q fever has been available in
Australia since 1989; however, initial uptake of the vaccine
was low and mostly limited to staff of several large
abattoirs. The National Q Fever Management Program,
an initiative of the Australian Government, was launched
in 2000 and implemented in NSW in 2002."* The Program
included funded screening and vaccination of workers in
high-risk occupations and training for immunisation pro-
viders. The Program initially targeted abattoir workers and
shearers, but was subsequently expanded to sheep, dairy
and cattle farmers along with their families."*

The last 2 decades have seen significant change in the
management of Q fever in NSW and Australia. This study
sought to determine whether the implementation of the
National Q Fever Management Program has altered the
epidemiology of the disease since it was introduced in
NSW.

Methods

Q fever is notifiable by laboratories under the Public
Health Act 1991 (NSW). Public health units investigate
all notified cases of Q fever to: collect relevant risk
information; identify the likely source of infection; and,
where necessary, instigate control measures. The NSW
case definition for confirmed Q fever requires laboratory
definitive evidence which comprises detection of C. bur-
netii by nucleic acid testing or culture, or by seroconver-
sion or significant rise in titre to Phase II antigen in the
absence of recent vaccination. Before 2004, the detection
of IgM in the absence of recent vaccination was also
accepted as evidence of infection, however, since 2004,
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detection of IgM is accepted only in conjunction with a
clinically compatible illness.'> Confirmed cases are
entered onto the NSW Notifiable Conditions Information
Management System.'® Information related to chronic Q
fever sequelae is not routinely collected.

Notification data for the period 2001-2010 were extracted
from the NSW Health Outcomes Information and Statisti-
cal Toolkit (HOIST) using SAS (version 9.2, SAS Institute,
Cary, NC, USA). Variables used in the analysis included
basic demographical descriptors, jurisdiction, onset date,
occupation and recorded vaccination status. Analysis of
the geographical distribution of Q fever notifications in
NSW was reported by Local Health District whose bound-
aries came into effect in January 2011. Mid-year popula-
tion estimates for Local Health Districts were also obtained
from HOIST. Data were analysed using JMP® (version 8).

While a small proportion of the Q fever cases notified in
NSW over the study period were related to identified
outbreaks, a description of Q fever outbreak investigations
in NSW was not part of this review.

Results

In the 10-year period (2001-2010), a total of 1912 notifi-
cations of Q fever were reported in NSW. The average
annual Q fever notification rate for this period was 2.8
cases per 100 000 population. The annual rate varied from
a peak of 4.5 per 100000 population in 2002 and 2003
down to 1.8 per 100000 in 2010 (Figure 1). Fifty-seven
cases (3%) of Q fever were in people who identified as
Aboriginal; however, Aboriginality was unknown or not
recorded in 774 cases.

The mean age of cases was 44 years (range 1 month—86
years). Males accounted for 75% of all notifications.
The highest age-specific annual notification rates were
7.7 cases per 100 000 for men in the 50—59-year age group
and 2.2 cases per 100 000 for women in the 40—49-year age
group (Figure 2). Twenty-six cases (1.3% of notifications)
occurred among children aged less than 10 years, all of
whom resided in rural and regional Local Health Districts.

The Hunter New England and Western NSW Local
Health Districts accounted for 30% and 28% of all
notified Q fever cases, respectively (Table 1). Annual
notification rates were highest in the Western NSW
Local Health District (19.9 per 100 000) and the North-
ern NSW Local Health District (10 per 100 000). Met-
ropolitan Local Health Districts recorded notification
rates less than one case per 100 000 population with the
exception of Illawarra Shoalhaven Local Health District
(2.1 cases per 100 000).

Information on the occupation of the case was recorded in
1046 (55%) of notifications. Of these, the most commonly
reported occupation group was agriculture related such as
farmers, shearers and graziers (52%); and occupations
related to the slaughter of animals and meat processing
such as abattoir workers, meat workers, butchers
and professional shooters (10%). The annual number of
cases notified with agriculture-related occupations
varied between years in proportion to the total number
of cases reported, ranging from 13-36% of total annual
notifications. Notifications among abattoir and related
occupations remained at a constant low level, ranging from
a peak of 20 cases (7% of annual notifications) in 2002 to
two cases (1.6%) in 2010.
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Figure 1.

Q fever notifications and population rate for the disease in NSW by year, for the period 2001-2010.

Source: NSW Health Outcomes Information and Statistical Toolkit (HOIST)
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Figure 2. Q fever notification rates for each 10-year age group for males and females, NSW, for the period 2001-2010.
Source: NSW Health Outcomes Information and Statistical Toolkit (HOIST)

Table 1. Q fever notifications and rates for each Local Health
District in NSW, presented from highest to lowest population
rate for the disease, for the period 2001-2010

NSW Local Health District Cases Rate
n % (per 100 000)
Western NSW 532 27.9 19.9
Northern NSW 279 14.6 10.0
Far West 27 1.4 8.2
Mid North Coast 142 7.4 7.1
Hunter New England 570 29.9 6.8
Southern NSW 99 52 53
Murrumbidgee 68 3.6 29
lllawarra Shoalhaven 79 4.1 2.1
Albury (Victoria in-reach) 8 0.4 1.7
Central Coast 17 0.9 0.6
Nepean Blue Mountains 10 0.5 0.3
South Western Sydney 25 13 0.3
Western Sydney 14 0.7 0.2
South Eastern Sydney 15 0.8 0.2
Northern Sydney 16 0.8 0.2
Sydney 7 0.4 0.1
Total® 1912 100 2.8

Includes three cases attributed to Justice Health Service
Source: NSW Health Outcomes Information and Statistical Toolkit
(HOIST)

Q fever vaccination status of the case was recorded for 654
(34%) of notifications; however, of these, 72 cases (4%)
were recorded as ‘unknown’ by patient and doctor. A total
of 23 cases were reported to have been vaccinated prior to

illness, including 15 abattoir workers. A review of the
notes of vaccinated cases in the Notifiable Conditions
Information Management System revealed that two cases
were vaccinated within 1 week of illness onset and so
would be unlikely to have developed protective immunity.
Records of validation of vaccination status were not
available for most of the other cases.

Discussion

Lin et al previously reported the epidemiology of Q fever
in NSW? before the introduction of the National Q Fever
Management Program. Our results demonstrate significant
changes in the epidemiology of Q fever in NSW since the
introduction of this Program.

There has been a decrease in the overall notification rate
over the last 10 years, in addition to a 26% decrease, from
3.8 cases per 100 000 between 1991 and 2000, as reported
by Lin et al,” to 2.8 cases per 100 000 between 2001 and
2010. Despite the overall reduction in cases, there was a
trend towards older age and increased rates of infection in
some age groups when compared to the period 1991-2000.
From 1991 to 2000 the highest age-specific notification
rate was in men aged 20-29 years.” In contrast, we found
the highest notification rate in the period 2001-2010 in
men aged 50-59 years. These results are consistent with
the findings of another national study where the decrease in
cases among young males was attributed to the impact of
the national vaccination program in the primary target
groups.'* Females were also found to represent a greater
proportion of total notifications when compared to the
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previous decade; 25% in 2001-2010, up from 16% in
1991-2000.

During this review period, the peak rates of disease were
seen in 2003 and 2004. This is consistent with the pattern of
Q fever epidemiology nationally at the time. It is hypothe-
sised that this increase in notifications may have been due
to severe drought conditions which promote airborne
distribution of potentially contaminated dust parti-
cles,®'*17 as well as increased livestock movements.
National Q fever hospitalisation data show a concurrent
peak in hospitalisations, supporting the idea that this peak
was a true increase in disease incidence rather than
increased awareness and testing.'*

Abattoir and meat workers accounted for 51.4% of Q fever
case notifications for 1991-20007 but notifications were
seen to be declining over time. Between 2001 and 2010,
notifications of Q fever in abattoir and meat workers have
remained at a stable low level accounting for only 10% of
notifications where occupation was recorded. In contrast,
the proportion of notifications in agriculture-related occu-
pations increased from 29% of notifications where occu-
pation was recorded in 1991-2000,% to 52% in 2001-2010.
This pattern is consistent with previous findings'® and may
be due also to greater uptake of vaccine among abattoir
workers when compared to workers in the agricultural
sector. However, as occupation status was missing for
almost half of all notified cases in 2001-2010, caution
must be exercised when examining these data for trends.

The reasons for significant variation in rates of notification
between rural Local Health Districts are unclear. High
notification rates were seen in central and north-western
NSW, an area which typically experiences low rainfall,
between 200 mm and 500 mm per year.'” As previously
noted, dry conditions can promote airborne distribution of
contaminated dust. However this hypothesis does not
explain the high rate of notifications in the Northern
NSW Local Health District, which receives relatively high
average rainfall compared to elsewhere in the state.'? It is
likely that the reasons for variation in Q fever notification
rates across NSW are multifactorial, and may include
differences in land use, livestock density, farming prac-
tices and relative proportion of the population engaged in
the agricultural and meat processing industries. Variation
in case ascertainment is likely to impact on notification
rates, which may be due to differing levels of clinician
awareness and interest in Q fever and local diagnostic
testing practices.

Collection of exposure source and risk-factor data is an
important aspect of the public health follow-up for Q fever
notifications. The Notifiable Diseases Database, used for
collection of notifiable disease case information in NSW
until the implementation of the Notifiable Conditions
Information Management System in 2010, included only
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a single occupation field for recording risk for infection.
From analysis of the occupation field, it was evident that
risk for, and likely source of, infection were not adequately
captured. This issue has been previously described.'®
Improved characterisation of risk for infection is now
available in the Notifiable Conditions Information Man-
agement System through fields for collecting exposure to
animals and animal-related environments.

The results of this review are limited by incomplete
occupation and vaccination data. The use of these results
in judging the impact of the Q fever vaccination program is
also limited by the lack of data on uptake or coverage of Q
fever vaccination. Consideration should also be given to
the potential impact of other factors, such as drought or
changes in farm animal management practices, on the
epidemiology of Q fever over the review period. Never-
theless the overall decrease in the rate of Q fever notifica-
tions, together with the observed changes in age, sex and
occupation distribution of cases, strongly suggest that the
National Q Fever Management Program has had a positive
impact in reducing the risk of human Q fever in NSW.

Conclusion

The changing epidemiology of Q fever highlights the
importance of continued public health surveillance to
monitor the likely source of infection in cases and to
characterise emerging risk groups. This information will
inform immunisation policy and enable effective targeting
of vaccination programs. Public health units are encour-
aged to collect detailed risk factor information for notified
cases, in particular, occupation and vaccination status.
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