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EPIDEMIOLOGY OF SEXUALLY TRANSMISSIBLE
INFECTIONS IN NEwW SouTH WALES: ARE CASE

NOTIFICATIONS ENOUGH?¢

Teresa M Wozniak, Helen A Moore, C Raina Maclntyre

Abstract

Background: Surveillance of sexually transmissible
infections (STl)s is important to assess the disease
burden in the population and to monitor and evalu-
ate changes in trends over time. Routinely collected
surveillance data in New South Wales are reliant
on case reporting, which for many infections is an
inadequate mechanism for capturing incidence
and prevalence. Increasing rates of chlamydia over
the past decade have sparked intense debate as to
whether the current notification system is optimal
and whether the true burden of infection are being
measured. This study describes the current surveil-
lance for STlIs in New South Wales.

Methods: New South Wales-specific data for the
years 2000-2009 were analysed. Notification
data were used to examine the rate of the 4 STls
that are notifiable in New South Wales; chlamydia,
gonorrhoea, infectious syphilis and HIV notifica-
tions. Hospital admissions and chlamydia-associ-
ated pelvic inflammatory disease were analysed
using admitted patient data.

Results:  Chlamydia was the most frequently
reported of the nofifiable STls in New South Wales.
Despite the higher rates of notification compared
with other STls, chlamydia-related hospitalisations
contribute less than a 5th of all STl-related hospital
admissions. Infectious syphilis contributed to the
highest proportion of all STl-related hospitalisa-
tions in New South Wales and rates increased from
2000 to 2009. For other STls such as anogenital
herpes and gonorrhoea, hospital admissions
remained stable for the same period.

Conclusions: Notifications data for STls should be
complemented with hospital admission and other
data sources to better describe STI morbidity. A
synthesis of these data sources is needed to improve
current surveillance and allow for better compari-

sons and trend analysis of STls in New South Wales.
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Introduction

Sexually transmissible infections (STI)s can be
transferred from one person to another through
sexual contact. STIs are a significant cause of
preventable morbidity worldwide, mainly attrib-
uted to syphilis, gonorrhoea and chlamydia.
Despite the greatest burden of infection being in
developing countries,' either social, demographic
or migratory trends have resulted in infection
spreading to other countries. In Australia over the
past decade, chlamydia was the most frequently
notified STT followed by gonorrhoea, HIV and
syphilis. Non-notifiable conditions such as geni-
tal warts have declined in Australia.”

Currently in Australia, surveillance for STTs
is a combination of routine case notification,
surveillance for antimicrobial resistant isolates,
enhanced surveillance systems and a collection
of special interest studies. Notifications capture
incident and / or prevalent cases of chlamydia,
gonorrhoea, syphilis and HIV in the population
and are reported through the National Notifiable
Diseases  Surveillance  System. Enhanced
surveillance systems include the continuous
randomised study of national general practice
termed ‘Bettering the Evaluation And Care of
Health’ (BEACH), the Australian Collaboration
for Chlamydia Enhanced Sentinel Surveillance
(ACCESS) and the Australian Gonococcal
Surveillance Programme These systems serve
to enrich notifications data by collecting addi-
tional information such as general practitioner
(GP) encounters and frequency of testing for
STIs. Special-interest studies serve to monitor
a representative sample of the population, and
in Australia, a number of such studies exist.**
Smaller studies may focus on gaining an under-
standing of gay health issues, and these include
the Gay Community Periodic Survey’ and the
Health in Men cohort study of HIV antibody
negative men who have sex with men (MSM), in
Sydney.® Hospital admissions may inform disease
trends and measure the additional health care
costs associated with severe disease, but limited
published data are available in Australia.””’
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The aim of this study was to examine the current
surveillance systems for STIs and to describe the
epidemiology of STIs in New South Wales using

notifications and hospital admissions data.
Methods

In New South Wales, notifiable diseases are
reported to the NSW Notifiable Conditions
Information Management System (NCIMS).
Under the authority of the NSW Public Health Act
2010, the NSW Ministry of Health receives noti-
fications of communicable disease through public
health units from GPs, hospitals, and pathology

laboratories.

The following notifiable conditions were analysed
from NCIMS for the years 2000 to 2009:

Communicable  Condition
disease group

Chlamydia Chlamydia trachomatis (non-
trachomatis lymphogranuloma venereum),
congenital Chlamydia trachomatis
Gonorrhoea Gonorrhoea; including site of
infection: of the eye, pharynx,
genitourinary system, anus/rectum
and other or unspecified sites
Syphilis Infectious syphilis (less than 2 years
duration)
HIV HIV
New South Wales Admitted Patient Data
Collection (APDC) was wutilised to extract

records for hospital separations for the following

ICD10-AM codes:

Early congenital syphilis, symptomatic A50.0
Early congenital syphilis, latent A50.1
Early congenital syphilis, unspecified A50.2
Late congenital syphilitic oculopathy A50.3—
A50.7
Congenital syphilis, unspecified A50.9
Primary genital syphilis A51.0
Primary anal syphilis A51.1
Primary syphilis of other sites A51.2
Secondary syphilis of skin and mucous A51.3
membranes
Other secondary syphilis A51.4
Early syphilis, latent A51.5
Infectious syphilis A51.9
Cardiovascular syphilis (198.0%) A52.0
Symptomatic neurosyphilis A52.1
Asymptomatic neurosyphilis A52.2
Neurosyphilis, unspecified A52.3
Other symptomatic late syphilis A52.7
Late syphilis, latent A52.8

Late syphilis, unspecified A52.9
Latent syphilis, unspecified as early or late A53.0
Syphilis, unspecified A53.9
Gonococcal infection of lower genitourinary A54.0
tract without periurethral or accessory gland

abscess

Gonococcal infection of lower genitourinary A54.1
tract with periurethral and accessory gland

abscess

Gonococcal pelviperitonitis and other A54.2
gonococcal genitourinary infections

Gonococcal infection of eye A54.3
Gonococcal infection of musculoskeletal A54.4
system

Gonococcal pharyngitis A54.5
Gonococcal infection of anus and rectum A54.6
Other gonococcal infections A54.8
Gonococcal infection, unspecified A54.9
Chlamydial lymphogranuloma (venereum) A55
Chlamydial infection of lower genitourinary tract A56.0
Chlamydial infection of pelviperitoneum and A56.1
other genitourinary organs

Chlamydial infection of genitourinary tract, A56.2
unspecified

Chlamydial infection of pharynx A56.4
Sexually transmitted chlamydial infection of A56.8
other sites

Chancroid A57
Granuloma inguinale A58
Urogenital trichomoniasis A59.0
Herpesviral infection of genitalia and urogenital A60.0
tract

Herpesviral infection of perianal skin and A60.1
rectum

Anogenital herpesviral infection, unspecified A60.9
Anogenital (venereal) warts A63.0
Other specified predominantly sexually A63.8
transmitted diseases

Unspecified sexually transmitted disease A64

The APDC was used to extract records for hospital
separations for pelvic inflammatory disease (PID)
ICDI10-AM codes: N70.0, N70.1, N70.9, N71.0,
N71.1, N71.9, N73.0-N73.2, N73.8, N73.9, N74 4.

Rates of hospital admission measures separations,
not individuals, and one person may have multiple
separations within a reporting period. The princi-
pal cause of the hospitalisation was defined as the
diagnosis that caused the patient’s episode of care
in hospital. A hospitalisation rate is an estimate of
the proportion of a population that was hospital-
ised during a specified period and is the number
of hospitalisations per 100,000 population per year.

Notifications are a measure of incident cases: that
is, the number of new cases in a specified period. A
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notification rate is an estimate of the proportion of
the population who have been diagnosed with the
condition per 100,000 population per year.

All rates were age-standardised to adjust for dif-
ferences in the age structure between populations
using the direct method to compare between
study groups. The Australian Bureau of Statistics
estimated residential population as at 30 June 2001
was used as the standard population. All analyses
were conducted using SAS software (SAS Institute,
Inc., Cary, North Carolina).

The study was conducted by the NSW Ministry of
Health and used de-identified aggregated data for

which ethics committee approval was not required.
Results
Notifications in New South Wales

In New South Wales in 2009, chlamydia was
the most commonly notified STI, with rates
notably higher when compared with infectious
syphilis, HIV or gonorrhoea (Figure 1). The
largest increases in rates from 2000 to 2009 were
for chlamydia (53.7-215.4 per 100,000) and infec-
tious syphilis (1.2—7.4 per 100,000) whilst the rate
of gonorrhoea and HIV notification remained
stable over this period. In the study period,
gonorrhoea and chlamydia notifications were

most common amongst persons aged 15—34 years
(Table 1). Rates of chlamydia notification among
women in this age group were double that of

males (Table 1).

Notification rates for infectious syphilis (range
7.8-26.8 per 100,000), HIV (range 13.2-28.1 per
100,000) and gonorrhoea (range 82.5-102.6 per
100,000) were 5 to 10 times higher amongst males
aged 20-39 years compared with females. More
specifically, between 2000 and 2009 there was

Figure 1: Age-standardised rate for notifiable
sexually transmissible infections, New South
Wales, 2000 to 2009, by year
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Table 1: Age-specific rate for notifiable sexually transmissible infections, New South Wales, 2000

to 2009, by age and sex
Chlamydia Gonorrhoea HIV Infectious syphilis
Females VEIES Females Males Females \EES
0-4 9.4 8.5 0.3 0.1 0.3 0.1 0.0 0.0
5-9 0.3 0.0 0.2 0.0 0.1 0.1 0.0 0.0
10-14 28.0 2.4 1.4 0.0 0.2 0.0 0.0 0.0
15-19 880.6 237.6 18.1 27.6 0.7 0.9 0.6 14
20-24 1,093.8 661.6 22.8 92.7 3.6 13.2 1.6 7.8
25-29 489.7 471.6 15.5 102.6 3.8 235 2.0 15.7
30-34 213.2 273.4 10.3 90.4 3.5 25.6 17 20.0
35-39 103.8 1771 6.7 825 1.8 281 0.6 26.8
40-44 541 1191 4.4 56.1 1.8 225 1.0 225
45-49 28.5 73.6 31 33.3 1.0 14.8 0.7 13.9
50-54 17.3 48.3 1.6 22.6 11 8.8 0.4 9.0
55-59 6.4 26.9 13 121 0.6 5.5 0.4 4.7
60-64 3.0 155 1.0 8.1 0.5 41 0.1 3.6
65-69 1.9 8.2 0.3 4.2 0.5 11 0.2 1.9
70-74 1.2 4.4 0.4 1.3 0.4 0.6 0.4 1.0
75-79 0.6 23 0.2 1.2 0 0.9 0.0 1.6
80-84 0.2 1.0 0.2 0.0 0.2 0.7 0.2 0.4
85+ 11 2.2 0.3 0.0 0.0 0.0 0.0 0.0
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an 1l-fold increase in infectious syphilis notifi-
cations amongst males. The rate increased from

1.3 per 100,000 in 2000 to 14.2 per 100,000 in
2009 (Figure 2).

Figure 2: Age-standardised rates of infectious
syphilis, New South Wales, 2000 to 2009, by sex
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Gonorrhoea most commonly caused infection
of the genitourinary system in all ages except
in the 0—14 years age range (n=6) where infec-
tion of the eye or ‘other’ were more common
(Table 2). Anogenital (genitourinary combined
with infection of the anus or rectum) infection
accounted for approximately 72% (n=10,239)
of the gonococcal notifications of people aged
15 years or over. Amongst those younger than
15 years, there were 16 cases of anogenital
gonorrhoea. Pharyngeal infection due to gonor-
rhoea was highest in the 30—34 years age group
where it contributed to 11% (n=285) of total
gonorrhoea infections (Table 2).

Hospital admissions in New South Wales

The rate of hospital separations in which an STI
was recorded as the principal diagnosis or co-
morbid condition can provide a measure of the
burden of more serious STIcomplications. In New
South Wales, the total rate of STT admissions has
gradually increased from a rate of 9.4 per 100,000
in 2000 to 11.2 per 100,000 in 2009 (Figure 3).
Females were more likely to be hospitalised for
an STI than males at a ratio of 1.3:1 (data not
shown). Over the same period, there was a greater
than 2-fold decrease in hospital admissions with
an STT as the principal cause of the hospitalisa-
tion (Figure 3).

Syphilis, anogenital herpes and chlamydia repre-
sented the greatest proportion of total STI-related
hospital admissions (Table 3). An analysis of
changes over time shows that hospitalisations for
chlamydia and syphilis increased between 2000
and 2009, while hospitalisations for conditions
related to anogenital herpes and gonorrhoea
remained stable.

Figure 3: Age-standardised rate of sexually
transmissible infection hospitalisations, New
South Wales 2000 to 2009, by year
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Young adults experienced the highest rate of
STT-related hospital admissions, with the number
of STI-related admissions amongst those aged
2034 years being approximately double that for
those aged 35-49 years and approximately 5 times
that of people in the other age groups (019, 50—64,
and 65+) (Figure 4).

Figure 4: Rate for sexually transmissible
infection hospitalisation,* New South Wales,
2000 to 2009, by age group and year
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Rates of total PID due to chlamydia infection
declined over the past decade from 22 per 100,000
population in 2000 to 15 per 100,000 population in
2009 (Figure 5). Of these, the largest decline since
2000 was for chronic PID hospitalisation, whereas
acute PID hospitalisations were stable.

Figure 5: Age-standardised rate of chlamydia-
associated pelvic inflammatory disease
diagnosis,* New South Wales, 2000 to 2009
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* Coded as a principal diagnosis. Pelvic inflammatory disease
of unspecified duration, n=6663.

Discussion

STIs remain a significant public health burden in
New South Wales. Much of what informs STT dis-
ease trends in New South Wales is generated from
the case notification system. Chlamydia is the most
highly reported notifiable STT in New South Wales,
followed by gonorrhoea, with infectious syphilis and
HIV remaining stable and low for the period 2003—
2009. However, these notification data do not estab-
lish the detail essential to understanding the true
burden of disease, such as the rates of undiagnosed
infections and the severity of disease. Much of the
current focus has been on the increase in chlamydia
notification rates in young people and in particular
amongst young females. However, there needs to be
a more wide reaching discussion as to how suitable
the current notification based surveillance system is
at measuring rates of STTs in New South Wales, in
the absence of an evaluation of the NSW Notifiable
Conditions Information Management System.
Clearly, notifications are important for ascertaining
the overall number of identified cases, but as is the
case for chlamydia, infectious syphilis and gonor-
rhoea notifications, they do not provide a measure
of incidence and overall burden of disease. Other
data sources are required to complement notifica-
tions data and to more appropriately reflect changes

in rates of infection and associated disease compli-
cations. These include data generated by surveys,’
sentinel surveillance systems,' testing data'™? and
inpatient hospital statistics. Currently, hospitalisa-
tion data are under utilised but can provide valuable
information on the more severe consequences of
undiagnosed or untreated infection.

Chlamydia notification rates in New South Wales
increased rapidly between 2000 and 2009, with
the highest proportion increase amongst young
women aged 15-24 years. These apparent trends
in increased notification rates may be a result of
increasing transmission rates or an increase in
targeted testing activity,'™""* which is detecting
and treating previously asymptomatic persons,
or a combination of both. Currently, there is no
systematic reporting of chlamydia testing patterns.
However, studies have shown that the testing
rates for chlamydia and other STTs have increased
10-fold since 1998 and testing is undertaken most
frequently amongst the 15-24 years age group.”
Similarly, increased rates of chlamydia testing
were also evident in rural New South Wales,
though the proportion of people tested in this
region remained low (below 2% per GP visit)."?
Measures of chlamydia testing rates in priority
populations are needed, more specifically, the
number of young people tested for chlamydia in
the past 12 months. These data could be collected
through Medicare reports or alternatively by estab-
lishing an enhanced surveillance system for the
regular collection and reporting of these data. The
Australian Government Department of Health
is in negotiations with Medicare for the routine
release of testing data.”?

While chlamydia notification rates were the high-
est of all STIs in New South Wales, chlamydia-
associated PID rates have been declining, and
chlamydia was not the leading primary diagnosis
for STI-related hospitalisations. Similar discord-
ances between chlamydia notifications and PID
rates have been previously reported.”™ The dis-
cordance may reflect early detection and treatment
of chlamydia, preventing the subsequent complica-
tions. Although difficulties with the diagnosis of
PID may lead to differences in the rate of diagnosis
between clinicians,™!® few studies have examined
these differences. Without a co-ordinated approach
and a clear understanding of the complexity of
chlamydia and its associated disease development,
notifications alone cannot provide evidence for
appropriate public health actions.

Over the past decade there has been an 11-fold
increase in infectious syphilis notification rates
amongst males and this may in part explain the
large proportion of STI-related hospitalisations that
are due to syphilis. In New South Wales, infectious
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syphilis occurs predominantly amongst MSM,
approximately half of whom are HIV co-infected.”
The increase in the number of male cases of syphi-
lis may be a consequence of factors other than an
increase in prevalence, such as increasing testing,'

which disproportionately affects some populations.
Notifications data and published studies support
a predominance of syphilis transmission amongst
males and amongst those co-infected with HIV.
However, more detailed socio-demographic
and behavioural predictors are needed to draw
appropriate conclusions about disease trends. In
the future, information pertaining to ‘gender of
partner’ and or ‘HIV status’ would be necessary
to complement notifications in understanding the
priority populations most affected by infection."”
Furthermore, hospitalisation data would improve
the understanding of the impact of infection in the
more severe cases of untreated infectious syphilis.

Despite an increase in antimicrobial resistance
amongst gonococci isolates in New South Wales,
which might be expected to lead to a higher
number of infections,” gonorrhoea notifica-
tions remained stable from 2003 until 2009. The
anogenital region accounted for the majority of
gonorrhoea notifications, followed by infection of
the pharynx. Pharyngeal gonorrhoea is most com-
mon amongst MSM,”” and can be transmitted to
other sites.” Currently, there are limited data on
the transmissibility of gonorrhoea, particularly by
anatomical sites. Reporting the site of gonorrhoca
infection is important for determining appropriate
diagnosis and treatment and in some populations.
It may also reflect changes in sexual behaviour.

With changes in STT epidemiology, it is important
to examine whether notifications alone are reli-
able enough to monitor trends in a population.
In many instances, case notifications measure the
rate of infection in those individuals who present
with symptoms, those who have been tested oppor-
tunistically or have requested to be tested. It does
not however, provide a measure of population-level
rates of STTs and can only approximate trends over
time as it is highly dependent on who presents with
symptoms and who is tested. To better understand
the timing and duration of infection, data relating
to testing and positivity rates are needed. As GPs
are the first point of contact with approximately
80% of the Australian population,* surveillance
data from GPs could estimate population-level
testing patterns. Information relating to GP prac-
tices can be found in the BEACH program or by
requesting data from Medicare. The BEACH data
show that the rate of GP management for all STI-
related problems increased by two-thirds between

1998 and 2007." Other than GPs, STIs can also be

investigated in sexual health clinics, and data from
this setting suggests chlamydia rates to be at least
a third of that currently notified, when adjusted
for testing patterns."" No similar studies have been
conducted for other STIs but comparable trends
may be evident when testing data becomes more
readily available.

There are several limitations to the data presented.
Persons with asymptomatic disease or with mild
symptoms of the infection are less likely to seek
health care than those with symptoms. Site of
infection for gonorrhoea notifications does not
take into account multiple sites infected but rather
the site where the organism was first isolated.
Persons may have several hospital admissions,
which may overestimate rates of hospitalisation.
This may occur for infections such as chlamydia
in particular where repeat infections are common,
or syphilis, where positive serology may have been
from previously treated individuals.

Despite the substantial heterogeneity in diagnosis,
treatment and surveillance systems, available data
suggest that STTs are on the rise. Changes in the
epidemiology of STIs presents challenges to sur-
veillance both in understanding the true burden
of disease and for service provision. Understanding
the true burden of disease needs to comprise of
morbidity measures to effectively monitor the
spread of disease and establish true patterns of
progression. Morbidity 1s currently routinely
reported using case notification, whilst other data
measuring rates of STI-related hospitalisations are
under utilised. Both data sources are important
and should not be used in isolation but rather
combined, and complemented with data on test-
ing patterns, diagnosis, treatment, and aspects of
sexual behaviour. A synthesis of these systems is
needed to improve current surveillance which in
turn would allow for better comparisons and trend

analysis of STTs in New South Wales.
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