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Epidemiology of syphilis in Australia:
moving toward elimination of infectious syphilis
from remote Aboriginal and Torres Strait Islander communities?

James S Ward, Rebecca J Guy, Snehal P Akre, Melanie G Middleton, Carolien M Giele, Jiunn Y Su, Craig A Davis,
Handan Wand, Janet B Knox, Patricia S Fagan, Basil Donovan, John M Kaldor and Darren B Russell

tion (STD caused by Treponema palli-

dum. It is treatable with standard
antibiotics,! but in the absence of therapy,
gives rise to sequential clinical stages. In the
initial stages, the infection is highly transmis-
sible and often presents as ulcerative genital
lesions or a rash. Infectiousness diminishes
through a long latency period, which may be
followed by serious complications including
cardiovascular and neurological disease.!
Syphilis can be passed on during pregnancy
to the developing fetus and frequently causes
miscarriage, stillbirth, neonatal death or seri-
ous consequences such as deafness, blindness
and mental retardation.?

Syphilis is a legally notifiable infection in
all states and territories. Since 2004, new
diagnoses that are determined on the basis of
laboratory and clinical information to be in
the early, infectious stage (less than 2 years’
duration)® have been reported by all Austral-
ian states and territories to the National
Notifiable Diseases Surveillance System, with
information on patient demographics.*

Historically, the reported rates of infec-
tious syphilis have been much higher among
Aboriginal and Torres Strait Islander (Indig-
enous) people than in non-Indigenous Aus-
tralians. Indigenous Australians residing in
remote communities are particularly
affected.” There have been sustained efforts
to control syphilis in this population using
clinical strategies based on population
screening, in combination with preventive
strategies. These measures have had some
success;’”” however, there remains consider-
able disparity between Indigenous and non-
Indigenous Australians.

We analysed national infectious syphilis
notification data by Indigenous status to
guide future policy and prevention strategies.

f ; yphilis is a sexually transmissible infec-

METHODS

Our analyses use data on infectious syphilis
reported to the National Notifiable Diseases
Surveillance System from 2005 to 2009.
Indigenous status is reported as Aboriginal,
Torres Strait Islander or both. Notifications
where Indigenous status was not reported
were excluded from the analysis.

ABSTRACT

Objective: To describe the epidemiology of infectious syphilis among Aboriginal and
Torres Strait Islander (Indigenous) people in Australia.

Design and setting: \We assessed trends in national infectious syphilis notification
rates from 2005 to 2009 using Poisson regression, with a focus on geographic and
demographic differences by Indigenous status. We compared Indigenous and non-
Indigenous rate ratios over the study period and summarised the annual changes

(summary rate ratio).

Main outcome measures: Crude notification rates and summary rate ratios by
Indigenous status, jurisdiction, sex, age group and area of residence.

Results: From 2005 to 2009, in the Indigenous population, there was a substantial
decline in the notification rate for infectious syphilis nationally; as well as in the following
subgroups: females, 15-29 year olds, and people living in outer regional and remote
areas in the Northern Territory and Queensland. In contrast, there was a significant
(P<0.001) upward trend in the notification rate in the non-Indigenous population
nationally; as well as in males, in people aged 20 years and over, and in residents of
metropolitan and regional areas, New South Wales, Queensland, South Australia,
Victoria and Western Australia. The highest summary rate ratios were seen in remote/
very remote areas (86.33; 95% Cl, 57.45-129.74), in 15-19 year olds (64.65; 95% Cl,
51.12-81.78), in females (24.59; 95% Cl, 19.73-30.65), and in Western Australia (23.89;

95% Cl, 19.82-28.82).

Conclusion: These data demonstrate that Australia has two distinct patterns of
infectious syphilis: a substantially declining occurrence in Indigenous remote
communities and an increasing incidence in males residing in urban and regional areas.
Given the decline in notification rates in Indigenous remote communities, now might
be the right time to move toward eliminating infectious syphilis from Indigenous

communities.
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Analysis

We first conducted a descriptive analysis of
infectious syphilis cases notified in 2009 by
Indigenous status, jurisdiction, sex, age
group and area of residence (based on Aus-
tralian Standard Geographical Classification
Accessibility/Remoteness Index of Australia
Plus scores).®

We calculated crude and age-standardised
infectious syphilis notification rates per
100000 population based on the Australian
Bureau of Statistics census.’ Age-standard-
ised population rates by Indigenous status,
jurisdiction and sex in 2009 were calculated
using the direct method, taking the 2006
population as the standard.’

We then assessed trends in crude notifica-
tion rates by Indigenous status, jurisdiction,
age group, sex and area of residence from
2005 to 2009 using regression methods,
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assuming that case counts followed a Pois-
son distribution. Finally, we compared noti-
fication rates in Indigenous and non-
Indigenous people using rate ratios, and
determined summary rate ratios along with
95% confidence intervals over the 5-year
study period.

Stata, version 10.0 (StataCorp, College
Station, Tex, USA) statistical software was
used in all analyses.

Ethics review was not sought for our
study as it is a secondary analysis of pub-
lished notifiable disease data.

RESULTS

A total of 5525 cases of infectious syphilis
were reported nationally between 2005 and
2009, including 189 cases for which Indige-
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1 Infectious syphilis notifications in 2009, and average annual trends and summary rate ratios for 2005-2009, by Indigenous
status, age group, sex, area of residence and jurisdiction
Indigenous Non-Indigenous Indigenous v non-Indigenous
Cases Average annual Cases Average annual Summary rate
in 2009 trend, 2005-2009  95% Cl in 2009 trend, 2005-2009 95% Cl  ratio, 2005-2009 95% Cl
Total 123 0.93* 0.89-0.97 1159 1.22* 1.20-1.25 7.91* 7.38-8.48
Age group (years)!
15-19 7 (14.1%) 0.84* 0.77-0.92 21 (1.8%) 1.12 0.97-1.29 64.65* 51.12-81.78
20-29 43 (35.5%) 0.91 0.84-0.98 286 (24.7%) 1.28* 1.22-1.33 11.23* 9.93-12.71
30-39 5 (28.9%) 0.97 0.88-1.08 329 (28.4%) 1.17* 1.13-1.21 4.97 4.25-5.81
40 + 26 (21.5%) 1.07 0.95-1.21 523 (45.1%) 1.26* 1.22-1.30 5.24* 4.39-6.25
Sex
Males 74 (60.1%) 0.97 0.92-1.04 1094 (94.4%) 1.23* 1.21-1.26 4.27 3.88-4.69
Females 49 (39.9%) 0.87 0.82-0.93 65 (5.6%) 1.12 0.97-1.29 24.59 19.73-30.65
Area of residence
Metropolitan 15 (12.2%) 1.09 0.94-1.27 1015 (91.1%) 1.16 0.87-1.54 2.00* 1.62-2.48
Inner regional 5(4.1%) 0.82 0.66-1.02 71 (6.4%) 1.29* 1.14-1.45 7.00* 5.06-9.66
Outer 27 (22.0%) 0.87* 0.77-0.98 31 (2.8%) 1.19* 1.10-1.30 18.81* 14.87-23.79
regional
Remote/very 75 (61.0%) 0.92* 0.88-0.98 6 (0.1%) 1.24* 1.21-1.27 86.33* 57.45-129.74
remote
Unknown 1(0.8%) - 36 (3.1%) - -
Jurisdiction
NSW 12 (9.8%) 1.10 0.89-1.35 510 (44.0%) 1.22* 1.18-1.27 1.05 0.78-1.41
NT 37 (30.1%) 0.81* 0.76-0.87 1(0.1%) 1.02 0.83-1.27 3.18* 2.87-3.50
Qld 32 (26.0%) 0.83* 0.75-0.93 148 (12.8%) 1.10* 1.05-1.16 6.71* 5.70-7.89
SA 7 (5.7%) 1.00 0.81-1.24 46 (4.0%) 1.25% 1.12-1.39 2.59* 2.26-2.93
Tas 0 - 1(0.9%) 1.18 0.93-1.49 -

Vic 1(0.8%) 0.79 0.58-1.08 389 (33.6%) 1.27* 1.22-1.31 2.20* 1.44-3.35
WA 34 (27.6%) 1.31* 1.18-1.45 54 (4.7%) 1.44* 1.31-1.59 23.89 19.82-28.82
NSW = New South Wales. NT = Northern Territory. Qld = Queensland. SA = South Australia. Tas = Tasmania. Vic = Victoria. WA = Western Australia. * P<0.001. T Excludes
two patients aged < 15 years. *

nous status was not reported. Based on 123
notifications in 2009 in the Indigenous pop-
ulation, the overall crude notification rate
per 100 000 population was 31 in 2005, 40
in 2006, decreasing to 25 in 2009, with a
significant downward trend observed over
the 5-year period (P<0.001).

In contrast, for the 1159 notifications
reported in 2009 in the non-Indigenous
population, there was a significant upward
trend in the crude infectious syphilis rate
from two in 2005 to six in 2009 (P<0.001).

The summary rate ratio for Indigenous v
non-Indigenous people was 7.91 (P<0.001)
(Box 1).

Sex

Among Indigenous females, there was a
downward trend in notification rates per
100000 population, dropping from 35 in
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2005 to 19 in 2009 (P<0.001). There was
no significant trend for Indigenous males
(P=0.456) (Box 2).

In the non-Indigenous population, there
was a significant increasing trend in the
crude infectious syphilis notification rate in
both sexes. The rate increased from 4.5 in
2005 to 11.1 in 2009 for males (P<0.001);
and from 0.40 in 2005 to 0.64 in 2009 for
females (P=0.02) (Box 2).

Age
In the Indigenous population, the highest
crude infectious syphilis notification rates
occurred in people aged 15-19 years and
20-29 years in all years except 2009. A
significant downward trend was observed in
both age groups (Box 3).

In the non-Indigenous population, the
crude infectious syphilis notification rate
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increased significantly for all age groups
(P<0.001) except 15-19 year olds (Box 3).

The summary rate ratio for Indigenous v
non-Indigenous people was highest in 15—
19 year olds (64.65) (Box 1).

Area of residence

The highest notification rate in the Indige-
nous population occurred in remote/very
remote areas, where a significant downward
trend was observed between 2005 and 2009
(from 99 down to 70; P=0.005) (Box 4).

In contrast, for the non-Indigenous popu-
lation, the highest rate was observed in
metropolitan areas, with a significant
upward trend between 2005 and 2009
(from 3.1 to 7.7; P<0.001) (Box 4). The
Indigenous v non-Indigenous summary rate
ratio was highest in remote/very remote
areas (86.33) (Box 1).
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Jurisdiction

In 2009, most notifications
(84%) among Indigenous

60
people came from Northern
Territory, Western Australia
and Queensland, whereas 50

90% of notifications among
non-Indigenous people came
from New South Wales,
Queensland and Victoria.
Trends over the study period
in the Indigenous population
varied across jurisdiction,

N
o

W
o

Notification rate per 100000 population

2 Infectious syphilis crude notification rate, by Indigenous
status and sex, 2005-2009

[ Indigenous males (P = 0.456)
< Indigenous females (P<0.001)
/\ Non-Indigenous males (P<0.001)

crude rate among MSM would
match the highest rates seen in
young Indigenous people in
remote settings.

The downward trend in
infectious syphilis rates seen in
Indigenous people com-
menced in 2006. Only in WA
was there an upward trend.
This could be due to a change
of reporting procedures in
June 2006, whereby notifica-
tions of syphilis cases from
laboratories became manda-
tory rather than voluntary, or

to a well defined outbreak of
syphilis infection identified in
a remote region of WA in

. o o 20
with a statistically significant @ Non-Indigenous females (P = 0.02)
downward trend in the NT
and Queensland (P<0.001), 10
and a significant upward
trend in WA (P<0.001).

L 0 o ® @

There was no significant trend 2005 2006 2007 2008
in other jurisdictions (Box 1). Year

2008.16

2009 S
By 2009, notification rates

For the non-Indigenous
population, there was a signifi-
cant upward trend in the infectious syphilis
notification rate in all five of the largest
jurisdictions (P<0.001). The Indigenous v
non-Indigenous summary rate ratio was
highest in WA (23.89), followed by Queens-
land (6.71) (Box 1).

DISCUSSION

Australia has two distinct patterns of infec-
tious syphilis.

e In the non-Indigenous population, the
notification rate is highest in males aged 20
years and older (particularly those who live
in metropolitan centres) and has increased
significantly over the past 5 years.

e Among Indigenous people, the notifica-
tion rate is highest in young people aged
15-29 years (particularly those who live in
remote and very remote locations) and has
decreased significantly over the past 5 years.

The increasing rates in the non-Indige-
nous population occur mostly (but not
exclusively) in males and are predominantly
reported among men who have sex with
men (MSM) .19 Due to the absence of a
reliable denominator, it is not possible to
calculate the population rates for this popu-
lation. However, given that 90% of male
non-Indigenous cases occur among MSM,
and that MSM are estimated to make up
about 2% of the total male population,'” the

in Indigenous people aged 15—
19 years were at a level below
all other age groups, excluding the =40
years group. This may be a consequence of
people aged over 40 years missing out on
the benefit of annual screening rounds,
which generally target people aged 15-35
years.!’

The significant decrease in notifications of
infectious syphilis seen in Indigenous people
between 2005 and 2009 might be attributa-
ble to a decline in testing and case finding.
However, available testing data suggest the
opposite. For example, in far north Queens-
land, the number of syphilis tests increased
from 4054 tests in 2004 to 6199 in 2005,
and the implementation of a Young Persons
Check in remote communities since early

140

A: Indigenous Australians

120

100

80

Notification rate per 100000 population

3 Infectious syphilis crude notification rate, by Indigenous status and age group, 2005-2009
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4 Infectious syphilis crude notification rate, by Indigenous status and area of residence, 2005-2009
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2009 has increased levels of syphilis testing
in target age groups. In central Australia and
cross-border regions of WA, NT and South
Australia, high rates of testing achieved
through annual community STI screening
programs have been sustained during the
study period.®!” Nationally, antenatal
screening is seen as an important contributor
to reductions in infectious syphilis notifica-
tions, with fewer than 10 cases of congenital
syphilis diagnosed annually since 2007.'

An alternative explanation for the
observed decreasing trend in infectious
syphilis notification rates in the Indigenous
population is a real decrease in incidence
achieved through population screening and
case management. Centrally based state-
wide syphilis registers, staffed by specialists
and specifically trained nurse consultants,
have improved case management by provid-
ing testing, treatment and management
advice to clinicians for infectious and con-
genital syphilis.'”

Other factors possibly contributing to the
observed decrease in infectious syphilis
include incidental treatment of early syphilis
due to increasing use of antibiotics, such as
azithromycin, for treatment of other com-
mon infections, including bacterial STIs.
While single doses of oral azithromycin or
amoxicillin plus probenecid are not recom-
mended as treatment for syphilis, both are
recommended as second-line treatments for
syphilis in people with penicillin aller-
gies.?®?! The reduction in the absolute
numbers of infectious syphilis cases from
2331n 2006 to 123 in 2009, combined with
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the relative geographical concentration of
cases in remote communities, provides the
opportunity to consider whether a renewed
and strengthened emphasis on intervention
may actually eliminate infectious syphilis
from this population.

In Australia, a recently endorsed national
strategy*? recognises this potential. At the
community level, the goal of elimination has
already been shown to be feasible. For
example, the STI program in the Anangu
Pitjantjatjara Yankunytjatjara Lands of SA,
coordinated by Nganampa Health Council,
has achieved a significant reduction in infec-
tious syphilis prevalence over the past 11
years using the Fight Way Model > This
model incorporates clinical activities, such
as screening and opportunistic testing and
treatment, combined with project planning
and management, staff training, commu-
nity-based education and health promotion,
health hardware (including condom provi-
sion), research, surveillance, and monitoring
and evaluation.

A factor that gives cause for optimism in
contemplating the elimination of infectious
syphilis from remote communities is that
those communities appear to have sexual
networks that are relatively separate from
non-Indigenous populations. Notably, anti-
biotic resistance in Neisseria gonorrhoeae is
only just emerging in remote communities,
even though it has been widespread in non-
Indigenous people for over 25 years.>* How-
ever, it is recognised that cases associated
with male-to-male sex do occur among men
who also have sex with women, highlighting
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the potential for onward transmission in
Indigenous communities.

The central Australian donovanosis
project of 1997 and the National Donovano-
sis Eradication Project implemented in 2000
further support the notion that elimination
of syphilis is achievable within Indigenous
remote communities. The Donovanosis
Eradication Project employed four project
officers in northern Australia who provided
health services with support, including edu-
cation and centralised coordination to assist
case-finding and management.?> This led to
significant decreases in donovanosis diag-
noses, from 121 cases in 1994 to 32 cases in
2001; in 2009, only one case was identified
in Australia.>*>° However, T. pallidum is an
extremely infectious organism that can be
transmitted without symptoms; it may
therefore be more difficult to eliminate than
donovanosis.*

A limitation to our study is that, in many
remote communities, the clinical informa-
tion required to classify a syphilis diagnosis
as infectious syphilis is sometimes not avail-
able. This means that some cases may be
wrongly classified as non-infectious. An
analysis of trends in non-infectious syphilis
notifications shows a similar downward
trend (data not shown). Also limiting our
study was the lack of access to data on
systematic syphilis testing from all Indige-
nous communities. These data would have
enabled us to confirm whether rates of
testing have changed at a population level.

Now might be the right time to move
toward the elimination of infectious syphi-
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lis from remote Indigenous communities.
The relatively small numbers of notifica-
tions, their geographical concentration and
recent sustained decreases, make this aim a
viable option. Achieving this would remove
another disparity in health between Indige-
nous and non-Indigenous Australians.
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