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Original article

A five-year analysis of latent tuberculosis
infection in Queensland, 20162020

Marguerite Dalmau, Chris Coulter, Bridget 0'Connor, Jennifer Robson, Emma Field, Stephen Lambert
Abstract
Background

Australia is aiming to reach tuberculosis pre-elimination targets by 2035. As a low-incidence setting,
control efforts will increasingly rely on the management of latent tuberculosis infection (LTBI). We
undertook this descriptive analysis to assess the recent trends of LTBI testing in Queensland.

Methods

Our objective was to describe the features of LTBI testing in Queensland, and to estimate the range
of possible annual notifications were it to be made a notifiable condition. We collated both state-
wide and region-specific data on tuberculin skin testing (TST) and interferon gamma release assays
(IGRA) conducted in Queensland during the five-year period 1 January 2016 — 31 December 2020.
We used reports on Medicare-funded TST and IGRA testing in Queensland, as well as tuberculosis
notification data, to understand the representativeness of our data and to derive state-wide estimates.

Results

We analysed 3,899 public TST, 5,463 private TST, 37,802 public pathology IGRA, and 31,656 private
pathology IGRA results. The median age of people tested was 31 years; 57% of those tested were
female. From our data sources, an annual average of 1,067 positive IGRA and 354 positive TST results
occurred in Queensland. Building on this minimum value, we estimate possible latent tuberculosis
notifications in Queensland could range from 2,901 to 6,995 per annum. Private laboratory TSTs are
estimated to contribute the lowest number of potential notifications (range: 170-340), followed by
private laboratory IGRA testing (range: 354-922), public laboratory IGRA testing (range: 706-1,138),
and public setting TSTs (range: 1,671-4,595).

Conclusion
If LTBI were to be made notifiable, these estimates would place it among the ten most notified condi-
tions in Queensland. This has implications for potential surveillance methods and goals, and their

associated system and resource requirements.

Keywords: latent tuberculosis infection; tuberculin skin testing; interferon gamma release assay
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Introduction

In 2015, the World Health Organization (WHO)
initiated the EndTB Strategy, with targets to
reduce global tuberculosis related deaths by
95% and tuberculosis incidence rates by 90%
between 2015-2035." In recognition of differing
disease contexts, WHO provided an adaptation
to the global strategy: a framework for low-
incidence countries.”> The framework outlines
eight priority areas across the political and
health sectors and includes a focus on screen-
ing for latent tuberculosis infection (LTBI).> As
tuberculosis (TB) incidence declines, the pro-
gress and ultimate success of TB control efforts
will increasingly rely on the epidemiology and
control of LTBI.?

LTBI is defined as ‘a state of persistent immune
response to prior acquired Mpycobacterium
tuberculosis (Mtb) antigens without evidence
of clinically manifested active tuberculosis’*
LTBI represents part of a dynamic spectrum,
rather than a specific entity, and is clinically
undetectable.” Routine tests for investigating
latent tuberculosis are in fact tests to measure
immunoreactivity to Mycobacterium tuberculo-
sis antigens and these tests cannot distinguish
whether dormant viable infection is present or
not. Nonetheless, the term LTBI is firmly estab-
lished in the global literature and has accepted
meaning. Recent studies estimate a quarter of
the global population to be latently infected
with TB.*>¢ Estimates on the lifetime risk of TB
following latent infection vary, with the greatest
risk occurring in the first five years following
infection.” In Australia, risk of disease progres-
sion has been estimated to be as high as 14.5%
in close contacts of individuals with active pul-
monary TB.®

As a low-incidence country for TB, Australia
is moving towards pre-elimination targets
(< 1 case of TB per 100,000 population per
year) by 2035.° In line with the WHO frame-
work for low-incidence settings, Australian
states and territories follow systematic LTBI
testing and treatment regimens for indi-
viduals at the highest risk for developing TB.?
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The National Tuberculosis Advisory Committee
(NTAC) recommends LTBI testing in the fol-
lowing groups:®

« people identified by contact tracing;

« migrants with a history of TB contact in the
last two years;

« migrants from high-incidence countries
younger than 35 years of age (or 35 years and
older with one or more risk factors);

« people living with human immunodeficiency
virus (HIV);

+ patients initiating anti-tumour necrosis
factor-a (anti-TNFa) treatment;

« patients preparing for organ transplantation;
and

« people who worked for a prolonged period
in a healthcare setting in a high-incidence
country.

Tuberculin skin tests (TST) or interferon
gamma release assays (IGRA) are used to screen
for LTBI in Australia. Both tests demonstrate
immune sensitisation to Mtb and diagnosis
requires medical review to exclude active TB.

While systematic testing plays an important
role, there is currently no centralised national
surveillance process to monitor LTBI testing
patterns and results, treatment outcomes, or
trends in progression to active disease. LTBI is
not currently listed on the National Notifiable
Disease List (NNDL). This study sought to
quantify the impact of LTBI being made a noti-
fiable condition in the state of Queensland.

Improving our understanding of local LTBI test-
ing trends will support discussions on adding
the condition to jurisdictional notifications lists
and the NNDL. We undertook this descriptive
analysis to assess the recent (five-year) trends
of LTBI testing in Queensland. Our objective
was to describe the features of LTBI testing in
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Queensland, and to estimate the range of pos-
sible annual notifications were it to be made a
notifiable condition.

Methods

In Queensland, the public health management
of people with, or people suspected to have,
tuberculosis is performed by regional tubercu-
losis control units (TBCU).'* TBCUs and some
private pathology providers administer TSTs,
and IGRAs are performed by both private and
public pathology providers. Both tests incur a
fee which may be eligible for a Medicare rebate
when aligned with NTAC indications for screen-
ing. Medicare Benefits Schedule (MBS) item
numbers 69471 and 73811 represent clinician-
requested IGRA tests and TST respectively.'"'?
Neither test alone can definitively diagnose
LTBI, however, positive tests provide a reference
for the purpose of predicting possible LTBI
notifications.

Study population and data sources

Our descriptive analysis drew on multiple data
sources to build a representative summary of
LTBI in Queensland (Table 1). We collated both
state-wide and region-specific data that collec-
tively included: people with a recorded TST or
IGRA test; people with a positive Mtb nucleic
acid test or culture isolate; people notified with
laboratory confirmed or clinically confirmed

TB; and aggregated reports of Medicare-funded
TST and IGRA tests in Queensland in the study
period.”

We used TST and IGRA testing data to describe
the characteristics of latent tuberculosis testing
in Queensland and remaining data sources to
inform estimations of annual counts were the
condition to be notifiable. Data were supplied
for the study period of 1 January 2016 - 31
December 2020. Data supplied by Pathology
Queensland, the only public diagnostic labora-
tory service in Queensland, represent all pub-
licly performed tests, whereas data supplied by
the private laboratory likely represent 50% of
privately performed testing in Queensland.

Variables

Data variables include unique person identi-
fier codes; key demographic variables; test or
notification date; and test result and/or inter-
pretation. Age (years) and age group variables
were derived from date of birth and date of
test collection fields. Sex was categorised as a
dichotomous variable of male or female, based
on the data supplied. Geographic identifiers (of
either postcode or suburb, or a combination of
both when available) were aligned to an internal
list of Hospital and Health Services (HHS) and
were used to allocate individuals to an associ-
ated TBCU.

Table 1: Summary of study data by source and population

Source Description

Public laboratory service
system
Private laboratory

Tuberculosis control unit (TBCU)

Medicare
Government

Notifiable Conditions System (No(S)

a IGRA:interferon gamma release assay; TST: tuberculin skin test.

health.gov.au/cdi

Pathology Queensland’s integrated laboratory information

Large private pathology provider in Queensland

Participating TBCU from Northern Queensland

Clinician-requested tests funded by the Australian

Queensland’s database to store notifiable disease case
information under the Public Health Act 2005"

Population/data®

People with a recorded IGRA test
People with a positive Mycobacterium tuberculosis
nucleicacid test or culture isolate

People with a recorded IGRA test
People with a recorded TST

People with a recorded TST

Publicly available aggregated reports for Medicare
Benefits Schedule item numbers 69471 (IGRA) and
73811 (TST)

People notified with laboratory confirmed or clinically
confirmed tuberculosis
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IGRA test interpretations were provided and
categorised as positive, negative, and indetermi-
nate. An indeterminate result is given when the
response to the specific mycobacterial antigens
cannot be interpreted. This is due to an inade-
quate mitogen response or when the nil response
is high. TST results were provided as a measure-
ment of induration in mm and an interpreta-
tion. The cut-off values of induration to classify
TST results depend on a person’s indications for
screening or associated health status, and the
interpretations were therefore used for analysis.
For public TST data, the interpretations of ‘sent
for medical review’ or ‘not sent for medical
review” were re-classified as positive and nega-
tive to align with IGRA results. For private TST
data, the outcomes of ‘weak’, ‘intermediate’, and
‘strong’ positives were re-classified as positive
for the same purpose. TST data were analysed
by reason for screening where available.

Duplicate records and records with incomplete
sex, date of birth, collection date, test result,
or interpretation fields were excluded. Repeat
IGRA tests for the same individual, with the
same result, where these could be identified,
were excluded and only the earliest test retained.
TSTs administered by the TBCU were provided
as multiple data points for one individual. Data
were therefore limited to the final TST read
and interpretation. We could not account for
duplicate testing of individuals across public
and private facilities, although this would be
possible were LTBI made a notifiable condition.
Where available within Pathology Queensland
data, people with a positive Mtb nucleic acid
test result or culture isolate prior to IGRA test-
ing, or within three months post-IGRA testing,
were excluded from the analysis. We could not
make the same exclusions for private laboratory
or TST results as we did not have the required
data to match individuals with notifiable cases
of active TB.

Descriptive analysis
We calculated descriptive statistics for all TST

and IGRA results. Counts, proportion by sex,
proportion by result, and median age were
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calculated. Age and sex distribution of positive
results were calculated and visualised. Where
available, results were further analysed by indi-
cation for screening.

State-wide annual estimates

We used multiple methods to estimate annual
possible LTBI notifications in Queensland
(Table 2). Upper range estimates included all
positive and indeterminate IGRA or TST results.
Lower range estimates excluded indeterminate
IGRAs and those used for screening children
under five years of age as test sensitivity and
specificity is unknown in this age group.”” The
proportion of Pathology Queensland results
that were excluded as TB disease was applied to
the private laboratory IGRA lower estimate.

We compared the number of tests in our private
laboratory data with those identified through
Medicare reporting. To estimate the proportion
of state-wide tests represented by the private
laboratory, we applied a likely estimate that our
study data represents 50% of all private pathol-
ogy IGRA and TSTs performed in Queensland.
This was applied to the upper estimates of
private IGRA and TST data. Our public TST
data represented one TBCU. We used a break-
down of TB notifications by TBCU as well as a
breakdown of positive and indeterminate IGRA
results by TBCU to reach upper and lower esti-
mates for public TST data.

All analyses were performed in the statistical
software package R, version 4.0.0 (2020-04-24).

This study was approved by the Prince Charles
Hospital Research Ethics Committee (TPCH
HREC Reference Number: 75998) with accept-
ance of prior approval by the Australian National
University Human Research Ethics Committee.
Approvals to release and use study data, with
relevant site-specific assessments, were granted
according to the Queensland Public Health Act
2005.*
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Table 2: Overview of calculations made to derive state-wide estimates

Data source? Estimate | Summary of calculations made to reach estimates®
Uoper Average annual TSTs sent for medical review by participating TBCU
pp Applied proportion of positive/indeterminate IGRA results (4% = x25)
Public TST
Lower Average annual TSTs sent for medical review by participating TBCU
Applied proportion of tuberculosis notifications (11% = x9.09)
Uoper Average annual TSTs sent for medical review by participating laboratory
. PP Applied likely representation of state-wide private laboratory data (50% = x2)°
Private TST
Lower Average annual TSTs sent for medical review by participating laboratory
Upper Average annual Pathology Queensland positive and indeterminate results
Public IGRA . ) )
Average annual Pathology Queensland positive results only (excluded indeterminate)
Lower .
Excluded children < 5 years of age
Uober Average annual positive and indeterminate results
PP Applied likely representation of state-wide private laboratory data (50% = x2)°
Private IGRA -, . .
Average annual positive results only (excluded indeterminate)
Lower Applied 0.4% results representing Mth as per Pathology Queensland data (x0.996)
Excluded children < 5 years of age

a  TST:tuberculin skin test; TBCU: tuberculosis control unit; IGRA: interferon gamma release assay; Mtb: Mycobacterium tuberculosis.

b The estimate that our data likely represent 50% of private pathology tests in Queensland is due to the context of private laboratory

testing in Queensland. Two main laboratory services provide testing for LTBI. The limitations of this approach are acknowledged in the

Discussion.

Results

After all ineligible records (n = 15,779) were
excluded (Appendix A), a total of 78,820 results
were available for analysis: 3,899 public TST;
5,463 private TST; 37,802 public pathology
IGRA; and 31,656 private pathology IGRA
results. The number of tests recorded each
study year were 12,355 (2016); 13,329 (2017);
15,119 (2018); 15,906 (2019); and 22,111 (2020).
The number of recorded IGRA tests in 2020 (n
= 21,175) was approximately 1.5 times greater
than IGRA tests recorded in 2019 (n = 14,034).
Tuberculin skin tests in 2020 (n = 936) halved
compared with 2019 (n = 1,872).

Descriptive analysis of LBTI

The median age of people tested was 31 years;
57% were female (Table 3). The proportion of

health.gov.au/cdi

positive tests ranged from 6% to 9% for private
and public IGRA tests respectively, and 16% to
24% for private and public TST respectively.

Females accounted for 55% (n = 3,874) of posi-
tive IGRA and TST results (n = 7,105; Figure 1).
Positive results were reported across the lifes-
pan; people aged 30-34 years accounted for the
highest proportion of positive tests by age group
(n = 762; 11%).

Data on reason for screening were available for
3,897 public TST results (Table 4). The most
common reason for screening was as a part
of TB contact tracing measures (n = 1,707),
followed by health care worker screening (n =
1,153). For these screening categories, the pro-
portion of positive tests was 22% (n = 373) and
17% (n = 195), respectively. The proportion of
positive tests were highest for refugee screening
(53%, n = 311) and rheumatology review (33%,
n=7).
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Table 3: Descriptive analysis of available tuberculin skin test (TST) and interferon gamma

release assay (IGRA) test results in Queensland, 2016-2020

Data source Average | Median Female Positiveresult | Indeterminate

annual result

tests (n)

Public TSTs® 3,899 780 26 1,521 39 2,378 61 919 24 N/A N/A
Private TSTs” 5,463 1,093 24 1,339 25 4124 75 849 16 N/A N/A
Public IGRAs¢ 37,802 7,560 44 17,826 47 19,976 53 3,548 9 2142 6
Private IGRAs! 31,656 6,331 36 13,530 43 18,126 57 1,789 6 517 2
Combined 78,820 15,764 31 34,216 43 44,604 57 7105 9 2,659 3
a Public TST data represent one participating TBCU in Northern Queensland.
b Private TST data represent one participating private pathology provider in Queensland.

N

Public IGRA data represent all IGRA tests processed through public laboratory providers in Queensland.

d Private IGRA data represent one participating private pathology provider in Queensland.

Negative
result

290 76
4614 84
M &
29350 92
69,056 87

Figure 1: Age and sex distribution of positive tuberculin skin test (TST) and interferon gamma

release assay (IGRA) tests in Queensland, 2016-2020 (n = 7,105)*

85+
80-84 -
75-79 -
70-74 -
65-69 -
60-64 - \
55-59 | \
50-54 | \
45-49 - \
40-44 | \
35-39 - \
30-34 | \
25-29 - \
20-24 | \
15-19 -
10-14 -

5-9 -

04 -

Age group (years)

7% 6% 5% 4% 3% 2% 1% 0% 1% 2% 3% 4% 5%
Proportion of all positive results

' midpoint  Sex | |Female ] Male

TST tests conducted by one TBCU and one private laboratory

IGRA tests conducted by all public laboratories and one private laboratory

a  TBCU: tuberculosis control unit.
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Table 4: Tuberculin skin test results by indication for screening (n = 3,897)

Positive result

Indication for screening® Tests (n)
Contact tracing 1,707
Health care worker 1153
Refugee 591
Pre BCG vaccination 281
Traveller 64
Other 38
TB investigation 22
Rheumatology 21
Defence personnel 10
Employment 4
Health undertaking 4
HIV screening 1
Migrant 1

a  BCG: bacille Calmette-Guérin; HIV: human immunodeficiency virus.

Estimates of LTBI notifications

From the data available to us for this analysis, an
annual average of 1,067 positive IGRA and 354
positive TST results were reported, for a total
of 1,421 positive results per year. This number
represents an absolute minimum value of pos-
sible annual LTBI notifications in Queensland,
before extrapolation to calculate statewide
upper and lower estimates.

Results excluded from Pathology Queensland
IGRA testing data due to a matched TB result
prior (n = 48) and within three months post-
test (n = 132) represented 0.4% of all results
prior to exclusion. The private IGRA and TST
results provided for this study represented 103%
and 162% of Medicare-funded tests reported in
Queensland for the same period, respectively.
TB notifications reported by the participating
TBCU in the study period represented 11% of
state-wide notifications. Positive and indetermi-
nate IGRA test results attributed to the partici-
pating TBCU accounted for 4% of all positive
and indeterminate results. As described (Table
2), these proportions were applied to reach
upper and lower statewide estimates.

Using the methods described, the estimated
number of possible latent tuberculosis

health.gov.au/cdi

373 22
195 7
3Mm 53
12 4
8 13
5 3
6 27
7 33
0 0
0 0
0 0
0 0
0 0

notifications in Queensland ranges from 2,901
to 6,995, annually (Figure 2). Private tuberculin
skin testing is estimated to contribute the low-
est number of potential notifications (range:
170-340), followed by private IGRA testing
(range: 354-922), public IGRA testing (range:
706-1,138), and public tuberculin skin testing
(range: 1,671-4,595).

Discussion

Our study describes the features of TST and
IGRA testing from available Queensland data-
sets during the years 2016-2020. From the
included data sources, an annual average of
1,421 positive IGRA and TST results occurred.
Using this minimum value and the estimation
methods described, we extrapolated the range
of possible annual state-wide LTBI notifications
in Queensland to be between 2,901 and 6,995.
If made notifiable, these estimates would place
LTBI among the ten most notified conditions
in Queensland.’* This has implications for
potential surveillance goals and their associated
resource requirements.

The first potential surveillance goal is informa-
tion gathering to inform public health policy.
This would focus primarily on case number col-
lation and periodic reporting. From our data,

Commun Dis Intell (2018) 2023;47 (https://doi.org/10.33321/cdi.2023.47.71) Epub 16/11/2023 70f 14



Figure 2: Upper and lower estimates of possible latent tuberculosis infection (LTBI) notifications

annually by notification source in Queensland®"*
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Possible annual latent tuberculosis notifications (n)

a  TST:tuberculin skin test; IGRA: interferon gamma release assay.

b Lower estimates marked by green point. Upper estimates marked by red point.

¢ Private IGRA and TST upper estimates calculated by using likely represented proportion of state-wide results (50%). Public TST lower

estimates calculated by using the proportion of positive and indeterminate IGRA results by the participating tuberculosis control unit

(TBCU) to state-wide positive and indeterminate IGRA results (4%). Public TST upper estimates calculated by using the proportion of

tuberculosis notifications by the participating TBCU to state-wide notifications (11%).

34-42% of possible LTBI notifications could be
identified through pathology providers (IGRA
or private TST) and therefore notified via an
automated laboratory feed into Queensland’s
notifiable conditions system (NoCS). These
estimates represent the combined total of
private TST, private IGRA, and public IGRA
estimates as a proportion of the total estimates
(lower and upper). The remaining 58-66% of
possible notifications identified through public
TST would require an additional administrative
workload. This would require either comple-
tion and submission of case report forms to the

8of 14 Commun Dis Intell (2018) 2023;47 (https://doi.org/10.33321/cdi.2023.47.71) Epub 16/11/2023

Communicable Diseases Branch or, where pos-
sible, entering information directly to NoCS.
Of note, our study identified a reduction in
TST and increase in IGRA tests between 2019
and 2020. This is likely due to changed testing
practices during the coronavirus disease 2019
(COVID-19) pandemic; however, if the trend
continues, the proportion of notifications made
via an automated laboratory feed could be
higher. This surveillance approach facilitates
system-wide collection and management of
LTBI data not currently possible within exist-
ing electronic medical records (EMR) systems.

health.gov.au/cdi



Existing EMR systems were not designed for
the collection or analysis of surveillance data.
More than a records management solution, an
initial data collation focus may help to increase
understanding of local LTBI disease burden, to
support cross-jurisdictional collaboration, and
to facilitate continuity of care for people diag-
nosed with LTBI.

An extension to data gathering and reporting
would be the collection of enhanced surveil-
lance data, either for people meeting specific
criteria or for all cases of LTBI. This approach
could support surveillance goals to character-
ise disease risk factors; support public health
management of individuals with high risk of
progression to active disease; ensure and moni-
tor adequacy of diagnoses and treatment; and
provide data for analytic studies to understand
LTBI in low-incidence settings. The collection
of enhanced surveillance data would not change
the current public health management of people
diagnosed and treated for LTBI, again adding
an administrative requirement to record these
data in NoCS. If made notifiable, and if pursu-
ing enhanced case information, there would be
a legislative imperative to collect and record
these data. It is important that this is supported
by adequate resourcing and does not interfere
with clinical work. The management of LTBI
should not detract from essential TB services,
especially not interfering with the early diag-
nosis and optimal care of those diagnosed with
TB. Considerations on the type of information
collected would be essential, as well as system
capacity to electronically transfer routinely
collected data wherever possible. Initial case
counting would support preparedness for pro-
gression to enhanced surveillance and response
activities.

From a national perspective, either surveillance
approach would strengthen Australia’s ability to
track progress towards TB elimination targets.
Surveillance allows estimation of the burden of
disease, the ability to identify priority popula-
tions, strengthen treatment or other public
health interventions, monitor and evaluate
interventions or treatment outcomes, and assess
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disease progression patterns. By listing a condi-
tion on the NNDL, the Australian Government
Department of Health and Aged Care can iden-
tify national trends, develop public policy, allo-
cate health resources appropriately, and track
progress towards disease eradication.” The
CDNA Series of National Guidelines (SONG)
provide nationally consistent advice and guid-
ance for public health professionals to respond
to notifiable diseases.'® If made notifiable, ideally
CDNA would approve development of a specific
SoNG for LTBI. Such LTBI SoNG development
and oversight of monitoring and response
activities would be supported by NTAC. NTAC
is currently responsible for the Strategic Plan for
Control of Tuberculosis, in which management
of LTBI has been highlighted as a priority area
to maintain preelimination levels of TB.”

The NTAC position statement on the manage-
ment of LTBI states that testing should only
be on an intention-to-treat basis,” which is
important for notifiable disease management.
In Japan, where LTBI is notifiable, surveillance
data identified the LTBI treatment completion
rate to be 71.9%, falling below the national tar-
get of 85%.%° It is likely that new, shorter, and
better tolerated regimens will improve comple-
tion rates. There are risk/benefit comparisons
that need to be considered for treatment of
LTBI and the surveillance of these data should
not detract from the usual core functions of TB
control. An assessment and onward treatment
algorithm would support the surveillance of
treatment outcomes and risk/benefit analyses
for notified cases of LTBI. This could be espe-
cially pertinent for people with a positive IGRA
or TST due to an exposure greater than five
years earlier or other low-risk groups.

Our analysis has several limitations. As we were
unable to collect data from all TBCUs and pri-
vate pathology providers, our applied values to
reach geographic and state-wide estimates may
be inaccurate. Our sub-set study population may
systematically differ from the wider Queensland
population, introducing an unmeasurable bias.
Our TST results showed variability in the
proportion of test positivity by indication for
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screening, with the representativeness of these
data unknown. While not analysed in our study,
our understanding of indications for screen-
ing by private providers are likely to be driven
by pre-employment screening requirements.
Better understanding of screening indications
for IGRA would support interpretation of our
work. We faced limitations using MBS testing
data to estimate the representativeness of our
private pathology data. Not everyone tested
by private providers is eligible for a Medicare
rebate. While we applied a cautious likely pro-
portion of results represented by our analysed
private laboratory data, this may be over- or
under-estimated, resulting in a lower or higher
than true annual notification estimate. A high
number of records from our laboratory TB
data were excluded due to incomplete or miss-
ing information for matching. The resulting
proportion of public IGRA tests excluded as TB
may therefore be under-represented. Further, by
assigning public TST results ‘sent for medical
review’ and ‘weak’ or ‘intermediate’ private TST
results as positive, we may have overestimated
the number of positive TSTs. However, were the
condition to be notifiable, these results would
require follow up as possible notifications.

Our study could be expanded by further
applying a ‘borderline’ range for IGRA results
and specifically, outcomes on re-testing. A
recent study from Sweden raises important
considerations on the clinical implications of
Quantiferon-TB Gold Plus (IGRA) tests with
‘borderline’ results in low endemicity settings.*'
From 1,254 individuals with such borderline
results, 38% were confirmed negative upon
retesting. For surveillance purposes, awaiting
re-testing of borderline results before collecting
enhanced surveillance data could reduce the
administrative burden on health staff as well as
ensure reversion data are not in the notification
process.

Noting these limitations and areas for further
analysis, our study is an important contribution
to an area not widely researched in Australia.
Previous studies have explored LTBI among
populations considered to be at higher risk
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of TB, and only one study has estimated the
national prevalence of latent tuberculosis in
Australia.”” Using national census data, annual
risk of TB infection estimates were applied to
population cohorts by country of birth, year
of arrival, and age. The estimated proportion
of Australian residents with LTBI was 5.1% in
2016.>* Notably, the study estimated an increase
from approximately 838,000 people living with
LTBI in 2006 to approximately 1,084,000 people
in 2016. This increased prevalence equates to
an annual average of approximately 24,600 new
LTBI cases among the Australian population.
In the most recent national surveillance report,
notifications of TB in Queensland accounted
for 13% of the five-year mean (2013-2017) for
nationally notified cases.” Applying this value
to the paper’s results, Queensland would report
approximately 3,200 new LTBI cases per year.
While this crude calculation is limited, and
recognising that not all cases would be notified,
this estimate falls within our possible range of
annual values.

In Australia, TB importation from high-
incidence countries and high rates of people
movement complicate the pathway towards TB
elimination.?> The public health management
of LTBI is expected to have an impact on the
success of tuberculosis control efforts,® with
the acknowledgement that risk of future re-
infection adds complexity. While the resource
requirements for LTBI surveillance should
not be underestimated, it is likely that future
improved accuracy of diagnostic testing (e.g.,
microRNA biomarkers) and shorter, better
tolerated antimicrobial regimens will improve
the cost effectiveness of an investment in LTBI
surveillance as an important component of the
public health control of tuberculosis. Our com-
bined analysis of TST and IGRA testing data in
Queensland provides a valuable reference for
these considerations, and for identifying neces-
sary resourcing requirements to support the
future surveillance of LTBI.
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Appendix A

Table A.1: Summary of raw data received, records excluded in data cleaning process, and final

data for analysis

Data source® Criteria® Records (n)
Raw data received: clinic encounters for tuberculin skin testing 1,899
Removed: date of birth missing 5
Removed: sex missing 14
Removed: outside specified study period (2016—2020) 1,555
Removed: outcome = ‘did not attend’ 18
TBQU-TST Removed: duplicate test result to same person 2
Removed: all clinic encounters without TST reads 5,263
Removed: two-step or duplicate reads — kept latest only 1,143
Remaining individuals with final TST read for analysis 3,899
Raw data received: tuberculin skin tests 5,535
Removed: sex missing 3
) ) Removed: test interpretation missing 12
Private pathology provider — TST Removed: repeat tests with same outcome — kept earliest test 57
Remaining number of TSTs for analysis 5,463
Raw data received: QuantiFERON-Tb Gold Plus tests 32,728
Removed: sex missing 23
Removed: test interpretation missing 1
) ) Removed: date of birth missing 3
Private pathology provider ~IGRA Removed: duplicate test result to same person 4
Removed: repeat tests with same outcome — kept earliest test 1,041
Remaining number of QFTB tests for analysis 31,656
Raw data received: Mycobacterium tuberculosis complex results 3,983
Removed: ‘date of birth" missing 1,436
Removed: ‘sex’ missing 7
Pathol land — MTBC
athology Queenslan Removed: duplicate results per person — kept earliest result 1,758
Remaining individual MTBC results for matching 782
Raw data received: QuantiFERON-Tb Gold Plus tests 41,229
Removed: date of birth missing 6
Removed: sex missing 98
Removed: collection date missing 6
Removed: test interpretation missing 215
Pathology Queensland — IGRA Removed: duplicates with same test result n
Removed: people with MTBC diagnosis prior to QFTB 48
Removed: people with MTBC diagnosis within 3 months after QFTB 132
Removed: repeat tests with same outcome — kept earliest test 2,91
Remaining number of QFTB tests for analysis 37,802
Raw data received: probable/confirmed TB notifications 943
Queensland Notifiable Conditions System Removed: relapse cases 7
Remaining number of TB notifications for reference analysis 936
a  IGRA:interferon gamma release assay (in this instance, QuantiFERON-Tb Gold Plus [QFTB]); MTBC: Mycobacterium tuberculosis
complex; TB: tuberculosis; TBCU: tuberculosis control unit; TST: tuberculin skin test.
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