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Abstract: Aim: To describe the epidemiology of

tuberculosis in NSW between 2009 and 2011 and

comparewith previous years.Methods:Data from

all cases of tuberculosis notified in NSW during

this period were extracted from the Notifiable

Conditions Information Management System.

Descriptive analyses of notification data were

undertaken. Incidence rates were calculated per

100 000 population. Results: Between 2009 and

2011, there were 1548 cases of tuberculosis

notified in NSW, translating to an average annual

notification rate of 7.2 per 100 000 population for

this period. A total of 89% (n¼ 1371) of notified

cases were overseas-born, and 1.6% (n¼ 24) of

cases were recorded as Aboriginal persons. The

most common site of infection was the lung (60%

of cases). Of notified cases, 68% were reported as

having been tested for HIV, of which 3% (n¼ 28)

of cases had HIV/tuberculosis co-infection. There

were 20 cases of multidrug-resistant tuberculosis,

including one case of extensively drug-resistant

tuberculosis. Conclusion: The notification rate

of tuberculosis in NSW has remained relatively

stable over the past two decades, though small

incremental increases since 2003 are evident.

Endemic transmission of tuberculosis within sub-

groups of the NSW population, as well as the

ongoing high endemnicity for tuberculosis in

neighbouring countries, highlight the importance

of tuberculosis control as a continued strategic

priority for disease control in NSW.

Tuberculosis (TB) remains a disease of global public health

significance. The World Health Organization (WHO) esti-

mates that in 2011 there were 8.7 million incident cases of

TB and 1.4 million TB-related deaths, as well as an

additional 430 000 deaths as a result of TB and human

immunodeficiency virus (HIV) co-infection.1 In Australia

the incidence of TB is low: in 2010 it was reported by

WHO to be 6.1 cases per 100 000 population. Mortality

from TB, excluding HIV-positive cases, was less than one

TB-related death per 100 000 population in Australia in

2010.1

Despite Australia’s low incidence, TB control remains a

challenge as the epidemiology of this disease must be

considered in a global context given the frequency of

international travel and migration from high-incidence

countries.2 The incidence and prevalence of TB in many

of Australia’s international neighbours remains high.

Twenty-two countries account for 80% of the global

burden of TB; nine of these countries are within the

South-East Asian and Western Pacific Regions. These

two regions also account for approximately 18% of

multidrug-resistant TB (MDR-TB) cases.1

Given the global context of TB epidemiology, elimination

of disease within any given country is not considered

feasible. The key goals and strategies of the New South

Wales (NSW) TB Control Program therefore focus on case

finding, early diagnoses and effective treatment in order to

minimise and eliminate local transmission.3 NSW has a

strong surveillance system in place, whereby all patients

diagnosed with TB are notified to a public health unit or

chest clinic in accordance with the NSW Public Health Act

2010. Case details are then entered into a central registry, the

Notifiable Conditions Information Management System.

The aim of this report is to describe the epidemiology of

TB in NSW between 2009 and 2011 by examining the

demographic and clinical characteristics, and risk factors

for infection, of notified cases. We report on the public

health follow-up of cases and the extent of contact tracing

activities undertaken by public health and clinical services.

We also compare incidence data with data from previous

years. Understanding the epidemiology of TB in NSW

is critical for informing and evaluating disease control

strategies.

Methods
Data sources

TB notification data were extracted from the Notifiable

Conditions Information Management System. Data were

included in the study when the year of diagnosis was

between 2009 and 2011 (inclusive). Population data

including NSW mid-year population estimates, estimated

populations by country of birth and population estimates

by Local Health District (LHD) were obtained from the
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Australian Bureau of Statistics (ABS) via the Secure

Analytics for Population Health Research and Intelligence

system. Results for the 2009–2011 period were compared

with the two most recently published NSW TB EpiReviews

for the periods 2008 and 2003–2007.2,4

Definitions

For the purpose of this report TB was defined as active

infectionwithMycobacterium tuberculosis. Cases of latent

TB are not included. Pulmonary TBwas defined as disease

occurring within the patient’s lung, excluding the pleura.

Extrapulmonary TB was defined as disease affecting any

other region of the body including the pleura. A case of TB

was defined as ‘new’ when there was no record of previous

TB treatment of more than 1 month duration.

TB notification data were analysed by year of diagnosis.

Each case of TB is assigned a year of diagnosis, which is

the year in which the majority of clinical and public health

action, including diagnosis, treatment, isolation and con-

tact tracing, occurred.

High-risk countries were defined as per the WHO defini-

tion of countries in which the incidence of TB is greater

than or equal to 60 cases per 100 000 population per

year.5

Cases were defined as havingMDR-TBwhen their isolates

demonstrated resistance to at least isoniazid and rifampi-

cin. Extensively drug-resistant TB (XDR-TB) was defined

as cases in which isolates demonstrated resistance to

isoniazid and rifampicin, as well as additional resistance

to any fluoroquinolone, and to at least one injectable

second-line drug (capreomycin, kanamycin or amikacin).6
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Figure 1. Annual number and rate per 100 000 population of
notified tuberculosis cases, NSW, 1991–2011
Source: Notifiable Conditions Information Management System
and Secure Analytics for Population Health Research and
Intelligence, NSW Ministry of Health (2009–2011), Roberts-
Witteveen et al (2008), O’Connor et al (1991–2007).

Table 1. Demographic characteristics, number and rate per 100 000 of notified tuberculosis cases, NSW, 2009]2011

2009 2010 2011

n Rate n Rate n Rate

Sex Male 282 8.0 301 8.5 287 8.0

Female 224 6.3 224 6.2 225 6.2

Unknown 1 – 4 – 0 –

Age 0–4 2 0.4 8 1.7 4 0.8

5–14 12 1.3 10 1.1 7 0.8

15–24 90 9.2 101 10.3 87 8.9

25–34 157 15.7 163 16.4 152 15.3

35–44 64 6.4 59 5.9 73 7.2

45–54 67 6.9 63 6.5 56 5.7

55–64 43 5.3 44 5.4 52 6.2

65þ 72 7.3 81 8.0 81 7.8

Country of

birth and

Indigenous

status

Australian-born 53 1.0 65 1.3 59 n/a

– Aboriginal or

Torres Strait Islandera
5 3.1 11 6.8 8 4.8

– Non-Indigenous 48 1.0 54 1.1 48 n/a

Overseas-born 454 22.9 464 23.2 453 n/a

n/a¼ Population estimates not available
aThree cases in 2011 had unknown Indigenous status.

Source: Notifiable Conditions InformationManagement Systemand Secure Analytics for PopulationHealth Research and Intelligence, NSWMinistry

of Health.
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Statistical analyses

Descriptive analyses of notification data were under-

taken. Cases were categorised as overseas-born, non-

Indigenous Australian-born, or Aboriginal and/or Torres

Strait Islander Australian-born. Overseas-born cases were

categorised into regions of birth using ABS standards.7

Incidence rates per 100 000 population were calculated

for the whole of NSW using select fields from demo-

graphic, clinical, risk factor and contact management

data categories. Incidence rates for TB by LHD of resi-

dence were calculated and mapped. Data were analysed

using SAS� Enterprise Guide� (version 4.3, SAS Insti-

tute, Cary, NC, USA).

Results
There were 1548 notifications of TB received in NSW

between 2009 and 2011 inclusive (507–529 notifications

per year), equating to an annualised rate of 7.2 cases per

100 000 population for the period (range 7.1–7.4 per

100 000 population). The rate of TB notification in NSW

has remained relatively stable over the past two decades

(Figure 1) however there have been small incremental

increases since 2003.

Demographic characteristics

Males accounted for 56% of tuberculosis cases diagnosed

between 2009 and 2011. The mean age of cases was 41

years (range: 6months–94 years). Adults aged 25–34 years

accounted for the largest proportion (30%) of cases

(Table 1). There were 24 cases of TB in Aboriginal persons

(1.6%of all cases) inNSWbetween2009 and 2011, equating

to a crude incidence rate of 4.9 cases per 100 000 population

per year. The highest annual crude rate of infection in

Aboriginal persons was 6.8 cases per 100 000 population

(n¼ 11) in 2010. The rate of infection in non-Indigenous

Australian-born persons in 2010 was 1.0 per 100 000 popu-

lation (9.5% of cases). In 2009, Aboriginal persons were

three times more likely to be notified with TB than non-

Indigenous Australian-born persons (Incident Rate Ratio

(IRR) 3.3, 95% CI: 1.3–8.2), increasing to six times more

likely in 2010 (IRR 6.3, 95%CI: 3.3–12.0). OfAboriginal or

Torres Strait Islander persons notifiedwithTBbetween2009

and 2011, 50% were residents of the Northern NSW or Mid

North Coast LHDs.

Themajority of cases of TB between 2009 and 2011 (85%)

resided within the Sydney metropolitan area, giving an

annualised incidence rate of 11.2 per 100 000 population

Table 2. Number and rate per 100 000 of notified tuberculosis cases by Local Health District, NSW, 2009]2011

2009 2010 2011 Total

n Rate n Rate n Rate n Rate

Regional and rural 39 1.8 46 2.1 49 2.2 134 2.1

Murrumbidgee 7 2.4 6 2.1 14 4.8 27 3.1

Far West ,3 3.1 0 0.0 ,3 3.2 ,3 2.1

Mid North Coast 3 1.4 9 4.3 5 2.3 17 2.7

Southern NSW 6 3.0 3 1.5 4 2.0 13 2.2

Hunter New England 15 1.7 15 1.7 17 1.9 47 1.8

Western NSW 0 0.0 4 1.5 5 1.9 9 1.1

Northern NSW 7 2.4 9 3.0 3 1.0 19 2.1

Outer metro 25 2.4 32 3.1 30 2.9 87 2.8

Illawarra Shoalhaven 12 3.1 13 3.4 14 3.6 39 3.4

Nepean Blue

Mountains

10 2.9 14 4.1 12 3.5 36 3.5

Central Coast 3 1.0 5 1.6 4 1.3 12 1.3

Inner metro 442 11.4 450 11.5 427 10.8 1319 11.2

Western Sydney 127 15.6 111 13.5 127 15.3 365 14.8

Sydney 91 16.2 84 14.7 88 15.2 263 15.4

South Western Sydney 98 11.4 91 10.5 83 9.4 272 10.4

South Eastern Sydney 68 8.2 101 12.1 68 8.1 237 9.5

Northern Sydney 58 7.0 63 7.6 61 7.3 182 7.3

Other

Justice Health 0 n/a 0 n/a 5 n/a 5 n/a

Overseas ,3 n/a ,3 n/a ,3 n/a 3 n/a

n/a: Population estimates not available

Small cell counts have been suppressed for privacy and confidentiality reasons.

Source: Notifiable Conditions InformationManagement Systemand Secure Analytics for PopulationHealth Research and Intelligence, NSWMinistry

of Health.
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per year. The rate of infection in outer metropolitan, and

regional and rural areas was 2.8 and 2.1 cases per 100 000

population respectively (Table 2). Within the Sydney

metropolitan area, Sydney LHD and Western Sydney

LHD had the highest overall rates and accounted for

41% of all TB notifications in NSW between 2009 and

2011. Of the regional and rural LHDs, Murrumbidgee had

the highest rate (3.1 cases per 100 000 population per year).

Country of birth

The incidence rate of TB in overseas-born persons in 2010

was 23.2 per 100 000 population, compared to 1.3 cases

per 100 000 population for Australian-born persons. Popu-

lation estimates by country of birth were not available

for 2011. Between 2009 and 2011, 89% (n¼ 1371) of

cases were overseas-born. Of overseas-born cases, 45%

(n¼ 613) were born in South-East Asia and 39% (n¼ 534)

were born in the Western Pacific Region.

Site of infection

Between 2009 and 2011, pulmonary only disease (defined

as site of infection including the lung but excluding the

pleura) accounted for 50% (n¼ 780) of TB cases (Table 3).

Extrapulmonary disease accounted for 40% (n¼ 623) and

cases with both pulmonary and extrapulmonary disease

accounted for 9% of cases (n¼ 145). Lymph nodes were

the second most common site of infection after the lung

and were recorded as a site of infection in 25% of all cases

and 51% of cases with extrapulmonary involvement.

Case identification and laboratory confirmation

Of cases between 2009 and 2011, 76% were laboratory

confirmed. Laboratory confirmation was made by isola-

tion of M. tuberculosis by culture in 72% (n¼ 1111) of

cases and by polymerase chain reaction alone in 4%

(n¼ 61) of cases. In the remaining 24% of cases, diagnosis

was made on clinical grounds with or without laboratory-

Table 3. Clinical and diagnostic characteristics of notified tuberculosis cases, NSW, 2009]2011

2009 2010 2011 Total

n % n % n % n %

Site of infection Pulmonary only 223 44 284 54 273 53 780 50

Pulmonary and other site 62 12 51 10 32 6 145 9

Extrapulmonary only 222 44 194 37 207 40 623 40

- Lymphatic 147 29 122 23 122 24 391 25

- Pleural 32 6 39 7 44 9 115 7

- Connective tissue 35 7 14 3 17 3 66 4

- Kidney/genito-urinary 20 4 14 3 8 2 42 3

- Miliary 11 2 7 1 5 1 23 1

- Brain/central nervous system 14 3 16 3 6 1 36 2

- Gastrointestinal 21 4 12 2 20 4 53 3

- Other 38 7 37 7 37 7 112 7

Case classification New active case 478 94 500 95 474 93 1452 94

Previously treated in Australia 12 2 9 2 12 2 33 2

Previously treated overseas 14 3 18 3 19 4 51 3

Classification unknown 3 1 2 0 7 1 12 1

Laboratory confirmation Laboratory confirmed (total) 390 77 399 75 383 75 1172 76

- Culture positive 364 72 385 73 362 71 1111 72

- PCR positive only 26 5 14 3 21 4 61 4

Clinical diagnosis only 117 23 130 25 129 25 376 24

Pulmonary cases

(% of pulmonary cases)

Culture positivea 185 65 214 64 176 58 575 62

Culture negativea 94 33 105 31 113 37 312 34

Culture not reporteda 6 2 16 5 16 5 38 4

Smear positivea 88 31 112 33 74 24 274 30

Smear negativea 191 67 207 62 215 70 613 66

Smear not reporteda 6 2 16 5 16 5 38 4

HIV Tested 317 63 375 71 359 70 1051 68

Positive (% is of those tested for HIV) 8 3 9 2 11 3 28 3

PCR: polymerase chain reaction
aIncludes only respiratory culture/smear results.

Source: Notifiable Conditions InformationManagement Systemand Secure Analytics for PopulationHealth Research and Intelligence, NSWMinistry

of Health.
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suggestive evidence. Of pulmonary cases, 62% (n¼ 575)

had M. tuberculosis isolated from a respiratory sample;

30% (n¼ 274) of pulmonary cases were direct sputum

smear-positive.

Of cases where the nature of identification was reported

(n¼ 1529), the majority (78%) were identified through

investigation of symptomatic disease. This was followed

by screening for TB (13%); that is, post-migration screen-

ing, then contact tracing (6%).

Case classification

Case classification remained stable over the 3-year period

from 2009 to 2011, with new active cases making up 94%

of all reported cases (Table 3). Previously treated cases

made up the remainder, with 3% of cases having received

partial or complete treatment overseas and 2% having

received partial or complete treatment in Australia.

HIV co-infection

The proportion of cases that were tested for HIV has

increased since 2009, with 68% of cases being tested

overall for this period. Of those tested for HIV, 28 cases

had HIV co-infection (3%) (Table 3). Of HIV co-infected

cases, 74%weremale and all were aged between 20 and 59

years. Five (18%) were Australian-born, while the remain-

ing cases were born primarily in South and South-East

Asian and African countries.

Clinical outcomes

Known clinical outcome was recorded for 1033 cases in

2009 and 2010 (Table 4). A total of 87% (n¼ 904) of cases

were successfully treated, consisting of 84% (n¼ 869) who

completed treatment and 3% (n¼ 35) who were considered

cured (culture positive prior to treatment and culture nega-

tive after completion of treatment). There were five TB-

related deaths reported, all in 2009. Twenty-three cases

(2%) defaulted from treatment; the remainder were either

transferred overseas, died of a non-TB related cause, or

were continuing on treatment at the time of analysis.

Drug resistance

Between 2009 and 2011 there were 20 cases of MDR-TB

reported (including one case with XDR-TB). All but two

cases of MDR-TB were overseas-born, including seven

born in theWestern Pacific Region and eight born in South-

East Asia. Of the two Australian-born MDR-TB cases, one

had travelled to a high-risk country for more than 3 months,

while the other had travelled to several high-risk countries

on multiple occasions but never for more than 3 months.

The proportion of cases with mono-resistance to rifampicin

has remained stable at 1–2% of cases. However, the propor-

tion of caseswithmono-resistance to isoniazid has decreased

from 9.3% of cases in 2009 to 5.3% of cases in 2011. This

trend was found to be statistically significant when tested

using the Chi-square test for trend (x2¼ 5.8, P¼ 0.02).

However, when a longer period is observed (2007–2011)

there is no statistically significant trend.

Risk factors

The most commonly identified risk factor for TB in

notified cases between 2009 and 2011 was being born in

a high-risk country, with 80% of all cases reporting this

risk factor. Past residence of more than 3 months in a high-

risk country was reported by 47% of all cases. Other

reported risk factors are presented in Table 5.

There was variation in the reported risk factors between

Australian- and overseas-born cases. In Australian-born

cases, the most frequently reported risk factor was past

residence ofmore than3months in a high-risk country (28%

of Australian-born cases), followed by having a household

member or close contact with TB (25% of Australian-born

cases). Of overseas-born cases, 90% were born in a high-

risk country and 50% had resided in a high-risk country for

more than 3 months. Amongst cases born in a high-risk

country, themedian length of stay inAustralia prior to onset

of disease was 4 years (Inter-quartile Range 2–12 years).

Contact tracing

A total of 7338 contacts of TB cases were identified

between 2009 and 2011. Of these, 6027 (82%) received

contact screening. Of contacts screened, 48 (1%) were

determined to have active TB disease. A further 186 (3%)

Table 4. Outcomes of clinical management of notified
tuberculosis cases, NSW, 2009]2010

2009 2010

n % n %

Treatment successa 440 87 464 88

- Completed treatment 424 84 445 84

- Curedb 16 3 19 4

Defaulted 15 3 8 2

Treatment failurec 0 0 0 0

Treatment interruptedd 0 0 0 0

Transferred overseas 24 5 29 5

Died of tuberculosis 5 1 0 0

Died of other or unknown cause 21 4 14 3

Still undergoing treatment 0 0 13 2

Outcome unknown 2 0 1 0

Total number of cases 507 100 529 100

aDefined as either completed treatment or cured.
bBacteriologically confirmed cure of smear or culture positive

pulmonary cases.
cTreatment completed but case not cured.
dTreatment interrupted for 2 months or more, but completed.

Source: Notifiable Conditions Information Management System and

Secure Analytics for Population Health Research and Intelligence,

NSW Ministry of Health.
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contacts screened had a tuberculin skin test (TST) conver-

sion. On initial TST screening, 33% of contacts who

received screening were TST positive. Of contacts

screened, 412 (7%) received prophylactic treatment.

Further breakdown of contact screening data by year is

presented in Table 6.

Discussion
Between 2003 and 2011 there was a small but steady

increase in the number of notifications of TB in NSW.

This increase is consistent with recent national trends8 and

is an indicator of the need for continued TB control

measures. As the majority of TB notifications in NSW

are in persons who were born in or have lived in a country

with a high incidence of TB, the epidemiology of TB

notifications in NSW can be expected to broadly reflect

global TB trends. The notification rate for TB continues to

remain highest in the Sydney metropolitan area, particu-

larly within Sydney’s inner city and western suburbs. This

has previously been suggested to be a reflection of migrant

settlement patterns within NSW.2 Between 2009 and 2011

Table 5. Risk factors for tuberculosis (TB) among notified cases, by country of birth, NSW, 2009]2011

Australian-born Overseas-born All cases

n % n % n %

Child (Australian-born) of parent(s) born in a high-risk countrya 21 11.9 n/a n/a 21 1.4

Born in a high-risk countryb n/a n/a 1234 90.0 1234 79.7

Past residence ($3 months) in a high-risk country 49 27.7 685 50.0 734 47.4

Household member or close contact with TB 45 25.4 161 11.7 206 13.3

Immunosuppressive therapy or condition 28 15.8 128 9.3 156 10.1

Currently or ever employed in the health care industry 12 6.8 102 7.4 114 7.4

Previously diagnosed with TB 12 6.8 73 5.3 85 5.5

Risk not able to be determined or not assessed 32 18.1 51 3.7 83 5.4

Chest X-ray suggestive of old untreated TB 2 1.1 12 0.9 14 0.9

Ever employed in a residential institution 0 0.0 7 0.5 7 0.5

Currently or ever residing in a homeless shelter 4 2.3 6 0.4 10 0.6

Currently or ever residing in a residential institution 2 1.1 6 0.4 8 0.5

Ever resided in a correctional facility 4 2.3 3 0.2 7 0.5

Other risk factor 19 10.7 57 4.2 76 4.9

n/a: not applicable
aRefers to children aged under 15 years who were born in Australia but whose parent or parents were born in a high-risk country.
bAs determined by the clinician assessing the patient.

Source: Notifiable Conditions InformationManagement Systemand Secure Analytics for PopulationHealth Research and Intelligence, NSWMinistry

of Health.

Table 6. Outcomes of contact tracing of notified tuberculosis (TB) cases, in NSW, 2009]2011

2009 2010 2011 Total

n % n % n % n %

Contacts identified 2527 2427 2384 7338

Contacts screeneda 2083 82 1840 76 2104 88 6027 82

Contacts with active TBb 10 0 25 1 13 1 48 1

Contacts TST positive on initial screenb 652 31 704 38 631 30 1987 33

Contacts TST positive with risk factors for exposure/BCGb 565 27 750 41 596 28 1911 32

Contacts with TST conversionb 70 3 57 3 59 3 186 3

Contacts on preventive therapyb 127 6 186 10 99 5 412 7

BCG: Bacille Calmette-Guérin vaccine

TST: tuberculin skin test
aPercentage of all contacts identified.
bPercentage of all contacts screened.

Source: Notifiable Conditions InformationManagement Systemand Secure Analytics for PopulationHealth Research and Intelligence, NSWMinistry

of Health.
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there were 24 cases of TB reported in Aboriginal people in

NSW; this is double the number of cases reported for the

3 years prior (2006–2008).2

Drug resistance is one of the most significant emerging

issues in TB control globally.1 In NSW the proportion of

MDR-TB cases continues to remain low (1.3%). This is

lower than the national proportion of cases with MDR-TB

in 2008 (2.4%).9 WHO estimates that 3.7% of new TB

cases globally are MDR-TB.1 Despite the low proportion

of cases with MDR-TB in NSW, the number of MDR-TB

cases notified appears to be increasing. Between 2009 and

2011 the average annual number of MDR-TB cases was

6.7 per year, an increase from 3.8 cases per year between

2003 and 2007.4 Due to the small numbers of MDR-TB

cases, it is difficult to be certain whether this is a true

increase or natural variation.

The proportion of cases tested for HIV co-infection has

increased from 54% of cases in 2008 to 70% of cases in

2011.2 Despite this increase NSW remains behind the

national level of 81% of cases tested for HIV in 2009.8

Further work is needed to reach the national performance

indicator of 100% of TB cases assessed for HIV. Despite

increased testing, the proportion of cases with HIV co-

infection remains low (3%). This is consistent with the

proportion of HIV co-infected TB cases nationally.8

Conclusion
The effectiveness of TB control services in NSW is

evidenced by low mortality from TB, the high proportion

of cases successfully treated, minimal local transmission

of TB and extensive screening of contacts. Incremental

increases in the overall notification rate of TB in the

last 8 years, an increase in the average annual number of

MDR-TB cases and ongoing local transmission within

sub-groups of the population highlight the need for contin-

ued vigilance in TB control.
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