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Abstract

This chapter provides a ‘how to guide’ to set up and manage a molecular-based
point-of-care (POC) testing network to detect Chlamydia trachomatis (Chlamydia)
in populations experiencing high burden of infection and sequelae as well as barri-
ers to accessing routine laboratory services. The chapter outlines the experience of
the Australian-based Test, Treat and Go (TTANGO) program which, to the authors’
knowledge, represents the largest decentralised POC testing network for chlamydia
(as well as gonorrhoea and trichomoniasis) in the primary care sector globally.

The chapter provides an overview of the program’ evolution from a randomised
controlled trial through implementation, translation, and scale-up phases to a now
national routine program with associated testing rebates. The chapter will examine
the governance, training and quality management, and connectivity processes that
underpin the TTANGO network and describe the clinical, cultural, operational and
economic effectiveness of the network. Collectively, these elements provide a tem-
plate for translation to low- and middle-income countries (LMIC) where Chlamydia
trachomatis remains a significant contemporary health problem.

Keywords: point-of-care testing, primary care, chlamydia, sexually transmitted
infections, decentralised

1. Introduction
1.1 Defining the clinical problem

Chlamydia is a very common sexually transmitted infection (STI) that is caused
by the bacterium Chlamydia trachomatis (CT) and transmitted by unprotected sexual
activity. Chlamydia remains a major contemporary health problem globally, with
more than 128.5 million new cases of this infection being reported in adults aged
between 15 and 49 years during 2020 [1, 2]. Collectively, chlamydia, as well as other
related pathogens Neisseria gonorrhoeae (gonorrhoea, NG), Trichomonas vaginalis
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(trichomoniasis, TV), and Treponema pallidum (syphilis, TP), accounted for more
than one million new infections every day during 2020 [3]. Left untreated or unde-
tected, chlamydia can have serious consequences, mainly in women, with pelvic
inflammatory disease (PID) as well as tubal infertility and ectopic pregnancy being
critical examples of onward sequelae [4, 5].

In Australia, young First Nations people experience among the highest rates of
chlamydia (as well as gonorrhoea and trichomoniasis) in the world, with one third of
all First Nations adults aged between 16 and 29 years testing positive for one or more
of these infections during the period 2009-2011 [6]. The magnitude of the problem
is exacerbated by a range of complex and interwoven social, cultural, and economic
determinants of health and geographic factors including high mobility of remote
populations; as well as lack of access to culturally appropriate health services, includ-
ing pathology testing.

Fortunately, confirmed cases of chlamydia are readily treatable and curable, with
azithromycin or doxycycline being the drugs of choice most widely used for the treat-
ment of uncomplicated genital chlamydia infections [7].

1.2 Diagnostic capacity and the role of POC testing

In many LMIC, syndromic management is the first line of treatment for chlamydia
and related infections, but this approach can lead to missed diagnoses if patients are
asymptomatic or overtreatment (potentially with the wrong antibiotic) when the
causative agent is not identified.

Clearly, the need for the early detection of chlamydia through regular pathology
testing is the key to accurately identifying both asymptomatic and symptomatic
infections and assisting in breaking the cycle of onward (or vertical) transmis-
sion. While access to pathology laboratories in urban settings is generally readily
available, the use of laboratory testing for diagnosis in rural and remote regions
is more problematic, and (from the Australian experience) uptake of testing has
been relatively low [8]. Also, the turnaround time for laboratory results on samples
collected from rural and remote communities can often be between 1 and 2 weeks,
but importantly, the time for patient follow-up and treatment can be even longer,
up to several weeks [9].

Molecular-based point-of-care (POC) pathology testing for STIs such as chlamydia
has the potential to be a ‘game changer’, particularly in the rural and remote context,
as the test can be conducted during the patient consultation with the result available
within a significantly shorter time frame (i.e., within hours) and facilitate more rapid
initiation of curative treatment and partner notification.

Chronologically, POC testing was seeded in the global primary care setting during
the late 1990s/early 2000s through chronic disease applications (notably diabetes and
renal and heart disease) and then in acute care settings (for tests such as electrolytes,
blood gases, and cardiac troponin) [10]. Historically, the uptake of POC testing for
infectious disease up to the early-2010s was limited to immunochromatographic
lateral flow technologies which suffered from poor analytical performance, notably
poor sensitivity [7]. However, the advent of molecular-based technologies (namely,
nucleic acid amplification tests which detect DNA or RNA from infectious agents)
has completely transformed this field through substantial improvements in simplified
test process, closed cartridge systems and diagnostic accuracy, with development and
application of a wide test menu for POC testing for infectious disease now outstrip-
ping those of chronic and acute modalities.
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However, while the market for POC testing for infectious disease has grown expo-
nentially in combination with an increased demand for public health research impact,
there is a critical need to consider how to systematically and sustainably integrate
POC testing in this field. Importantly, foundational medical science implementation
and scale-up strategies that prioritise patient safety and optimise diagnostic accuracy
are essential in enabling the desired clinical and public health benefits from such
disruptive technology [10, 11].

This chapter draws on the Australian experience and lessons learned from field
application of POC testing across chronic, acute, and infectious diseases over the past
25 years to provide a ‘how to guide’ to set up and manage a molecular-based point-of-
care (POC) testing network to detect Chlamydia trachomatis (Chlamydia) infection in
at-risk rural, remote, and/or disadvantaged communities [10-12].

2. An optimised program logic framework for the implementation and
management of a POC testing network: From concept to public health
impact

The key to the development of sustainable and impactful POC testing is a system-
atic and stepwise program logic model to its integration in primary care. The steps
involved in this process are outlined in Figure 1.

Firstly, there must be an identified and defined clinical need to justify the intro-
duction and establishment of a POC testing service. A clinical needs assessment
should be undertaken in consultation with appropriate multidisciplinary clinical
teams and tailored to meet local, jurisdictional, or national needs. The proposed POC
testing solution will be dependent on factors such as population size, age structure,
ethnicity and culture, geographic location and accessibility or otherwise to a pathol-
ogy laboratory service, and availability and expertise of local health service staff [13].

There must be universal acceptance and recognition from stakeholders in their
decision to adopt this technology that POC testing is a medical science discipline. The
successful translation of POC testing from the laboratory to the field is dependent
on adherence to and adaptation of core laboratory principles and standard good
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Figure 1.
The systematic and stepwise building of a sustainable and impactful POC testing model © Matthews S and
Shephard M, 2024.
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laboratory practices (notably relating to device selection, training of non-laboratory
health professionals, analytical method and surveillance of analytical quality, and
minimisation of preanalytical and postanalytical sources of error) which mitigate
patient harm.

In today’s global market, there are often multiple devices available that can
potentially perform the required POC tests. It is important to critically review the
manufacturer’s claims, existing regulatory approvals, independent published litera-
ture available on these devices or, as a minimum, consult with professional colleagues,
notably pathologists and medical scientists, who have had experience with result
interpretation and safe practice with the device(s) concerned. As a guiding principle,
a POC testing device should be able to achieve at least equivalent analytical perfor-
mance for the required tests compared to the corresponding laboratory device when
used for the same clinical purpose.

Critically, the performance of devices must be verified independently in a
‘proof of concept’ phase; this applies not only to an assessment of the analytical
quality of the device but also to non-analytical factors such as ease of specimen
collection; user friendliness/stakeholder acceptability; complexity of use, includ-
ing the number of manual steps involved; physical footprint within the health
service (including ancillary needs for storage of testing reagents and requirements
for AC or battery power); environmental friendliness and real-time connectiv-
ity (particularly in the face of poor or non-existent internet availability); and a
cost-benefit analysis of introducing the device (investigating the balance between
affordability, accessibility, and diagnostic accuracy, as well as covering both fixed
and variable costs) [14].

Independent evaluation of the device should be undertaken either at/with the
support of the local pathology laboratory and then, ideally, at the intended site of
field use by the (trained) operators who would be conducting tests in routine practice
at their service. Field evaluation can occur, for example, as a pilot study or as part of a
randomised controlled trial (across a small number of targeted sites that are known to
service communities with a high burden of disease) to allow comparison to the usual
standard of care.

The next stepwise phases involve broader implementation of the program to reach
more targeted sites with high disease prevalence and to systematically scale up the
program to reach the point where POC testing becomes part of routine practice.

In these implementation/translational phases, the following core regulatory ele-
ments should be embedded into the system:

* Establishing appropriate governance of the network, including both clinical,
scientific, and cultural governance

* Training of POC testing operators including initial and ongoing assessment of
their competency

¢ Continuous surveillance of analytical quality, through application of standard
laboratory practices such as quality control (QC) and external quality assurance
(EQA) testing

* Intensive scientific and technical support for trained operators (including device
troubleshooting and corrective actions, as well as logistic support for delivery of
consumables and quality testing materials)
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 Connectivity (the electronic capture of patient results and their transference to
a patient medical record, to public health authorities for surveillance and to the
program for monitoring implementation).

All these elements should be subjected to stakeholder evaluation, internal quality
auditing processes, and actioning of opportunities for process improvement to ensure
continuous quality improvement (CQI) practices and optimisation of the routine model.

Ideally, at this point, POC testing should also be integrated into relevant clinical
pathways for patient care and management. Adherence to jurisdictional or national
guidelines, requirements, or standards for POC testing should also be followed.

It should be noted that there are opportunities for stakeholder engagement,
co-design and both quantitative and qualitative research to be conducted along
the spectrum of activities described thus far, with research findings relating to the
analytical performance in the field and laboratory, as well as stakeholder acceptability
being examples of key questions to be answered at this point.

However, once the primary care model is fully operational and scaled, then it is
possible to develop specific research activities to assess the clinical, cultural, opera-
tional, and economic impacts of introducing this POC testing service for its intended
purpose [15]. For infectious diseases, clinical benefits usually focus on measures such
as increased testing uptake, earlier detection of disease, reduction in time to initiate
treatment, and days of infections averted. Cultural benefits are important when the
work supports rural and remote indigenous health services and communities; here,
patient satisfaction with the process of POC testing and reduction in loss to follow-up
are key outcome measures. Operational benefits focusing on POC testing operator
and medical practitioner satisfaction are important to assess, with the increased
sense of responsibility and empowerment for operators and immediacy of clinical
decision making for doctors being important considerations. Until the past decade,
cost effectiveness had not been researched well in POC testing studies, but now, this
measure has become increasingly important as governments seek an evidence-base of
measurable cost benefits in determining whether to fund POC testing activities and
their associated return on investment [16, 17].

Finally, when all steps have been scientifically and robustly implemented, the
larger-scale public health impacts of the POC testing model may be realised; these
may relate to the new model of care bringing about evidence-based policy change;
building a large and resilient workforce capacity; or, in the specific case of infectious
diseases, averting significant numbers of infectious days for a jurisdiction or nation,
complementing national diagnostic testing frameworks (as seen in COVID-19) and
providing an evidence-base for inclusion within pathology testing rebating schemes
(such as described below).

Timewise, the evolution of a POC testing model from a medical science concept to
broad impact may take a decade or more, but with all elements systematically imple-
mented, the model is most likely to be well accepted, deliver high analytical quality,
and minimise patient risk and thus be sustainable.

3. Application of this stepwise template to POC testing for chlamydia: The
Australian experience

In Australia, the Flinders University International Centre for Point-of-Care Testing
(ICPOCT) and the Kirby Institute, University of New South Wales, jointly manage
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several POC testing networks for infectious diseases on behalf of the Australian
Government’s Department of Health and Aged Care [11]. The longest standing
network, now of more than a decade’s duration, is the Test, Treat ANd GO (TTANGO)
program which, to our knowledge, represents the largest decentralised molecular-
based POC testing network for chlamydia (as well as gonorrhoea and trichomoniasis)
in the primary care sector globally.

Following the stepwise template outlined above, we will now describe the evolu-
tion of the TTANGO network from concept to public health impact.

3.1 Responding to clinical need

The clinical need for a POC testing program to detect chlamydia (and gonor-
rhoea) resulted from a disproportionately high burden of these STIs in young
adults living in remote First Nations communities and a call to action from
clinicians. The aim of introducing POC testing was to detect new cases of these
infections, thereby enabling faster initiation of curative treatment, reducing the
risk of sequelae and onward transmission to partners, and decreasing overall
disease prevalence in the community.

3.2 Evaluation of new molecular-based POC testing technology

The GeneXpert® testing system (Cepheid, USA) was first introduced into
Australia in 2013. The GeneXpert measures chlamydia and gonorrhoea on a single
test cartridge using molecular based, nucleic acid amplification [NAAT] technology
— detecting a single DNA target for chlamydia and dual DNA targets (NG2 and NG4)
for gonorrhoea, and with a result turnaround time of 90 minutes. The GeneXpert
system comprises a laptop required to drive the testing process, a modular GeneXpert
device (four-module being the preferred configuration for TTANGO services), and
closed testing cartridges for the simultaneous dual measurement of CT and NG.

The device underwent two initial evaluations—one in the laboratory setting and
one in the primary care environment [18, 19].

The laboratory evaluation conducted GeneXpert POC tests on 372 characterised
CT (or NG) bacterial strains and concluded the Xpert CT/NG testing cartridge was
highly sensitive and specific for these infectious agents [18].

Just under 2500 (2486) self-collected urine or lower vaginal swabs were tested by
both the GeneXpert POC test on-site in the field and parallel NAAT-based laboratory
tests. The overall concordance for chlamydia was 99.4% (95% confidence intervals
[CI] 99.1-99.7%) with a positive concordance of 98.6% (CI 95.9-99.7%) and negative
concordance of 99.5% (CI 99.1-99.8%) (POC testing for NG demonstrated similar
overall concordance of 99.9% compared to parallel laboratory testing) [19].

3.3 Proof of concept: The TTANGO trial (2013-2015)

The field evaluation of the CT/NG POC test was conducted as part of a cluster-
randomised crossover trial called the TTANGO Trial. The TTANGO Trial, undertaken
from 2013 to 2015, represented the first phase in the evolution of the (now national)
TTANGO Program and the world-first use of molecular-based POC technology for
STI in a primary care setting (outside the laboratory environment). The three-year
TTANGO Trial was undertaken in 12 remote Aboriginal health services, which
were spread across three Australian states (Western Australia, South Australia and
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Queensland) and encompassed outer regional, remote or very remote locations. These
services all met the following inclusion criteria: their health service conducted more
than 150 CT/NG tests annually on young adults aged between 16 and 29 years and
had a positivity rate for either CT or NG of 10% of higher. Services were randomised
equally to either standard care with laboratory testing for 12 months (control group)
followed by the additional availability of POC testing for the next 12 months (inter-
vention group) or the reverse modality [19].

In addition to the excellent analytical performance observed during the trial (as
described above), clinical effectiveness (time-to-treat) studies identified that 60% of
the 455 patients who tested positive for CT/NG in the intervention group were treated
in <2 days compared to 30% of the 405 patients who were diagnosed as positive using
laboratory testing; while 76% of those patients in the intervention group were treated
in <7 days compared to 47% when laboratory testing was used for diagnosis [20].

POC testing operators trained during the trial participated in in-depth interviews
and questionnaires to assess their level of acceptability with the new technology.
Overall, they reported the GeneXpert was user-friendly and useful in the primary
care setting, while POC testing had improved STI management through more timely
and targeted treatment, earlier commencement of partner notification and reduced
time and effort associated with patient recall [7, 21]. From the patient perspective, the
perceived usefulness of the POC technology centred on the following aspects: POC
testing almost entirely eliminated the need for patient recall associated with previous
laboratory-based testing; POC testing reduced the time between sample collection
and delivery of treatment, an important consideration when acknowledging the
significant population mobility in remote communities; and POC testing heightened
awareness of STIs among community members as well as creating an opportunity for
broader health education (particularly while the patient was waiting in the clinic for
their test result) [21].

3.4 Implementation and scale-up phase (TTANGO2 and TTANGO3) (2016-2024)

Following the success of the randomised controlled trial, the Australian
Government funded the scale-up of molecular-based STI POC testing through (i)
a translational research program (called TTANGO2) which operated from 2016
to 2019 and then (ii) the routine implementation of the program (TTANGO3)
from 2020 to 2024. As part of the scale-up process, molecular-based POC testing
for TV on the GeneXpert was added to the TTANGO2 STI panel in April 2018,
following regulatory approval of this test by the Australian Therapeutic Goods
Administration (TGA) and independent evaluation of the test performance by the
TTANGO study organisers [22].

Scale-up has continued to the present day, with the number of enrolled health
services increasing to 31 by 2019, 58 by 2022, and 76, as of August 2024, with the
TTANGO program now having a reach across all mainland Australian states and
the Northern Territory (Figures 2 and 3). The jurisdictional breakdown of enrolled
services is as follows: Western Australia 25, Northern Territory 17, Queensland 15,
South Australia 10, New South Wales 6, and Victoria 3.

The guidelines for inclusion as a participating health service in the current pro-
gram include being in a community classified as regional, remote or very remote,
where the community prevalence of two STIs (CT, NG, or TV) in 15-29-year-olds is
10% or higher, and where the health service must service predominantly Aboriginal
or Torres Strait Islander people (>50%).
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Figure 2.
Cumulative increase in total envolments within TTANGO (2016—2024).
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Figure 3.
Location of services enrolled in TTANGO Program, August 2024.

Core elements embedded in the routine operational model include the following:
3.4.1 Governance

During TTANGO2, the governance structure included an investigator group,
an executive (management) committee, and an operational group. The executive
(management) committee comprised senior TTANGO researchers from the lead
academic institutions as well as a representative from the state/territory governments
and the jurisdictional First Nations health bodies involved. The management commit-
tee oversaw the TTANGO operational team who were responsible for the day-to-day
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management, delivery and logistics of the program and who collaborated with a
range of partners including those from industry and suppliers of quality materials.
As a complementary CQI measure, a TTANGO Aboriginal and Torres Strait Islander
Reference Group (comprising at least one Aboriginal and/or Torres Strait Islander
Health Worker/Practitioner from each State/Territory who was also an active POC
testing operator in the program) was established in 2018. The Reference Group
advised on cultural safety (notably in relation to training resource development and
promotional resources) and acted as cultural ambassadors for the program; this latter
group was suspended during the COVID-19 pandemic but has resumed operation in
2024 known as the First Nations POC Testing Leaders Group (Figure 4).

3.4.2 Training and competency assessment of POC testing operators

A series of flexible training resources were developed for the program including
a hard copy manual, laminated poster sets comprising step-by-step guides for the
conduct of patient and quality testing practices, instructional videos, and access to
an on-line version of these resources via a password-protected area on the program’s
website (www.ttango.com.au).

In terms of training delivery, options include on-site face-to-face training (at
both individual services and regional training sessions) as well as web-based tele- or
video-conference platforms (including GoToMeeting, TEAMS, and Webex—desktop
sharing programs that allow users to interact with trainers online in real-time via the
internet). Since early 2024, a new Learning Management System (LMS) has been
introduced as an alternative to in-person or videoconference training which continue
to be available to health services. The LMS is an online (Moodle-based) platform
where operators can undertake self-guided theoretical training and competency for
the TTANGO program, as well as for other POC testing networks for infectious dis-
eases managed by ICPOCT/Kirby (see later); LMS training is facilitated by a series of
self-guided modules which include disease-specific modules applicable to individual
programs such as TTANGO as well as generic POC testing modules which apply to the
broader Flinders ICPOCT/Kirby suite of infectious disease POC testing networks and
quality systems.

No matter which mode of training delivery is used, all GeneXpert operators are
required to undertake both theoretical and practical competency assessments; the

TTANGO Management Committee
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Figure 4.
Governance structuve for the TTANGO routine operational program.
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former involves completing a multiple-choice written assessment while the latter

is assessed by performing practical tests on the GeneXpert using samples with a
known infection load (previously specifically manufactured training samples, now
QC samples). Unique operator logins used for GeneXpert testing and quality test
result submission, and certificates of competency are issued for a period of 1 year to
operators who successfully complete both the theoretical and practical components.
Following expiry, operators must undergo a competency renewal process to be able to
continue patient testing.

3.4.3 Quality management

To monitor the analytical quality of the GeneXpert devices in TTANGO, each
health service is required to perform regular testing of quality control (QC) and
external quality assurance (EQA) samples.

From 2016 to 2022, services tested one CT/NG positive QC swab sample (and
one TV positive QC swab sample post 2018) each month on their GeneXpert. These
samples were made in-house for the program [23]. Since March 2023, a commercial
supplier (Microbix Biosystems Inc) has been contracted to provide both a positive
and negative quality control swab material for the program. Operators enter their QC
testing results online through the participant only area on the TTANGO website; here,
immediate feedback on the accuracy of the result is available using a colour-coded
action system which directs operators to appropriate QC actioning strategies (for
discordant QC or test errors).

Health services are required to complete External Quality Assurance (EQA)
testing using dry swab samples of varying infectious loads prepared specifically
for the TTANGO program by the National Serology Reference Laboratory (NRL).
From 2016 to 2020, there were two testing events comprising four swabs per
event. From 2021 onwards, there were three testing events with five swabs to be
tested per event. Each EQA swab has an expected result, which is unknown to the
operator at the time of testing. Results are entered online via the TTANGO website
and the TTANGO scientific team then prepare site-specific EQA reports which are
issued to the operators who conducted the testing as well as health service manag-
ers/supervisors. Each report demonstrates how the services’ GeneXpert results
compare to the expected results and to other participating health services in a
de-identified manner.

It should be noted that parallel laboratory testing has continued to be performed
on each patient sample tested at the POC on the GeneXpert which has provided a fur-
ther means of monitoring analytical quality and patient safety while also maintaining
mandatory public health notifications for chlamydia (and gonorrhoea). Parallel
laboratory testing will be phased out in November 2024 with the establishment of
alternative notification pathways and changes to public health policy to recognise
POC testing in the case definition for mandatory notifications of chlamydia (and
gonorrhoea) cases.

3.4.4 Scientific and technical support

The TTANGO operational team provides a scientific help desk which operates
during business hours (9 am to 5 pm) during the working week. The help desk offers
support for issues relating to troubleshooting, technical issues, maintenance and
logistics, as well as interpretation of QC results and EQA reports.

10



A Practical Guide to Establishing a Molecular-Based Point-of-Cave Testing Network for Chlamydia
DOI: http://dx.doi.org/10.5772/intechopen.1007789

3.4.5 Connectivity

A tailored connectivity system was built for the TTANGO program to capture
digital POC test results for CT/NG and TV electronically and deliver them to a range
of end users for the purposes of clinical management; surveillance of analytical
quality; program implementation; and public health surveillance through the manda-
tory notification of positive CT (and NG) results which are notifiable diseases within
Australia. The notification process also extends to TV, which is a notifiable disease in
the Northern Territory [24]. The connectivity system represented the first of its type
in Australia that was established independent of laboratory pathology providers to
support POC testing for infectious disease in remote primary health services.

3.5 Key findings and assessment of evidence-based outcomes
3.5.1 Uptake of POC testing (2016-present)

During the 7-year period between 2016 and 2022, 30,160 CT/NG (and 15,993
TV) POC tests were performed in the TTANGO Program (total 46,153 tests) [25].
The statistically significant upward trend in testing numbers observed during the
first 4 years of the program was dampened during the subsequent period of April
2020 to December 2022 due to the influence of the COVID-19 pandemic when health
professional resources were diverted away from mainstream care activities. As of
August 2024, the total number of STI POC tests performed has now exceeded 55,000.
Positivity rates for CT (and NG and TV) during the 2022-2024 period were approxi-
mately 10% (and 9 and 8.5%) respectively.

3.5.2 Training and competency assessment

From January 2016 to June 2024, 1243 health professionals attended a TTANGO
GeneXpert training session; a total of 803 (56%) received face-to-face training and
402 (32%) attended training remotely via web-based online platforms. Face-to-face
training was the main form of training delivery prior to the COVID-19 pandemic,
while travel restrictions during the pandemic saw a shift towards online platforms
post 2022 (Figure 5). Since the recent introduction of the LMS training option in
2024, 38 new operators have been trained using this modality.

Of the 1243 who undertook training, 1002 (81%) successfully completed the new
operator competency assessment process.

From January 2016 to June 2024, a total of 1294 operator competencies were
completed, comprising new operators (n = 1002 [77%]) and operators renewing their
competency (n =292 [23%]).

Nurses continue to be the main health professional group trained in TTANGO,
representing 72% (719/1002) of new operators trained, while Aboriginal Health
Workers/Practitioners made up 21% (206/1002) of the new operator pool. A break-
down of new operator competencies by profession and year is shown in Figure 6.

3.5.3 Analytical quality

From 2016 to 2022, the concordance between GeneXpert POC patient testing and
parallel laboratory NAAT testing was 99.0% (4071/4111) for CT (and 99.3% for NG
and 98.9% for TV) [25]. Among the very low number of discordant results, there was
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New operator competency certifications, split by profession and year.

no specific pattern associated with either program sites or year of testing. The number
of unsuccessful CT/NG tests (subcategorised as ‘invalid;, ‘error’, or ‘no result’) on the
GeneXpert was 3.1% (which fell to 1.8% when samples were available for retesting).
Figure 7 summarises the results of QC testing conducted since the introduction
of the commercial Microbix QC product in April 2023. In total, just over 1700 QC
tests for CT were performed in the 12-month period from April 2023 to April 2024.
Overall concordance with the expected result on just over 1600 valid QC tests was
97.0% (1558/1606), with concordance for the positive QC being 97.4% (795/816) and
concordance for the negative QC 96.6% (763/790). The majority of the discordant
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results were attributed to transcription errors in reporting of results, which trig-
gered retraining of operators. Rates of unsuccessful QC tests for CT were less than
6% (102/1708), most of which were due to an ‘invalid’ test result being reported (see
footnote to Figure 7).

Table 1 summarises the results of EQA testing across the most recent three testing
cycles conducted during 2023. There were 15 EQA samples tested, six that were posi-
tive for CT with varying infectious loads and nine negative samples for CT. In total,
571 (560 + 11) tests were performed during this one-year period. The overall concor-
dance with the expected EQA result on the 560 valid tests was 97.3% (553/560), with
concordance for the positive EQA samples being 96.9% (222/229) and concordance
for the negative EQA 97.2% (322/331). Rates of unsuccessful QC tests for CT were less
than 3% (11/571).

3.5.4 Clinical effectiveness

Consistent with the findings of the original TTANGO Trial, clinical effectiveness
studies conducted during TTANGO from 2016 to 2019 showed that patients test-
ing positive for CT and/or NG by POC testing were treated more rapidly than those
undergoing laboratory testing [25]. The median time to treat following a positive CT
and/or NG POC test was 1 day (interquartile range [IQR] 0-3) compared to 11 days
for a positive laboratory test (IQR 0-65). A greater proportion of patients testing
positive in the intervention period were treated compared to the control period across
all time periods (<2 days 37 versus 22%; and < 7 days 48 versus 30%, respectively).
Based on this difference in median time to treat, study researchers estimated that
POC testing for CT (and NG and TV) averted 4930 (and 5620 and 7075) infectious
days, during this four-year period [25].

Chlamydia QC samples

tested
n=1708
i
Valid Unsuccessful
n=1606, 94.03% n=102, 5.97%
Invalid
n= 48 2.87%
Concordant Discordant
n=1558, 91.22% n=48 281%
Error
n=29,1.70%
Detected Detected
n= 795, 46.54% n=21,123% No Result
n= 24, 1.41%
Mot Detected \\ __ Not Detected
n= 763, 44.67% n= 27, 1.58%

Figure7.

QC testing performed in TTANGO post the introduction of dual testing samples since April 2023. Note: ‘Tnvalid’
tests can occur due to a multitude of operator, cartridge, and device-related issues, while ‘error’ and ‘no result’
usually reflect device-related or power-related issues.
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SurveyID  SampleID  Expected result Submitted results
Notdetected %(n)  Detected % (n) Unsuccessful % (1)
Survey 1 Sample A Detected 2.56% (1) 92.31% (36) 5.13% (2) [no result]
2023-04-21 Sample B Not detected 94.87% (37) 5.13% (2) 0.0% (0)
Sample C Not detected 94.87% (37) 2.56% (1) 2.56% (1) [no result]
Sample D Detected 12.63% (1) 60.66% (37) 0.0% (0)
Sample E Not detected 89.47% (34) 5.26% (2) 5.26% (2) [no result]
Survey 2 Sample A Detected 0.0% (0) 100% (34) 0.0% (0)
2023-07-19 Sample B Not detected 100% (35) 0.0% (0) 0.0% (0)
Sample C Not detected 100% (35) 0.0% (0) 0.0% (0)
Sample D Not detected 85.71% (30) 8.57% (3) 5.71% (2) [no rvesult]
Sample E Not detected 100% (35) 0.0% (0) 0.0% (0)
Survey 3 Sample A Not detected 97.56% (40) 2.44% (1) 0.0% (0)
2023-10-18 Sample B Detected 2.44% (1) 95.12% (39) 2.44% (1) [invalid]
Sample C Detected 4.88% (2) 92.68% (38) 2.44% (1) [invalid]
Sample D Not detected 97.56% (40) 0.0% (0) 2.44% (1) [invalid]
Sample E Detected 4.88% (2) 92.68% (38) 2.44% (1) [invalid]

Boxes highlighted in green indicate the percentage (%) and number (n) of results which were concordant with the
expected QA results; boxes in ved indicate the percentage (%) and number (n) of results which were discordant with the
expected QA result; boxes in yellow indicate the percentage (%) and number of vesults that were unsuccessful.

Table 1.
Summary of results from 3 EQA testing cycles during 2023.

3.5.5 Operational effectiveness

A follow-up acceptability study was conducted during the implementation phase
of TTANGO?2 to explore the facilitators and barriers to enable the optimised scale-up
of STI POC testing in the remote First Nations sector [26]. In-depth interviews were
conducted with 15 healthcare workers (nurses and Aboriginal Health Workers) and
five managers from seven health services with a spread of geographic remoteness
and varying STI POC testing rates. Acceptability of STI POC in TTANGO2 was high,
due mainly to the self-efficacy (confidence and competence in the ability to perform
the test and implement STI POC testing readily) and perceived effectiveness of the
technology (the extent to which POC testing was perceived as likely to achieve its
intended purpose/the effectiveness of the STI POC testing pathway versus laboratory
testing and standard STI test-and-treat pathways). Patient reach (including strategies
for patient engagement) was also considered an enabler of POC testing scale-up.

The main barrier to POC testing implementation was the high rate of turnover
among staff working in the remote setting [26], which is an ongoing issue within
remote health in Australia, in general. To try and increase the uptake of POC testing
operator training, the TTANGO program has recently implemented an online learn-
ing platform to make the training more accessible to health service staff, particularly
those on short-term contracts. The program team are also investigating alternative
workforce models, including the possibility of training non-clinical staff to conduct
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POC testing; this could include staff local to the community providing a more stable
operator pool.

3.5.6 Cost effectiveness

A recent study evaluated the cost-effectiveness of using molecular POC testing for
chlamydia, gonorrhoea and trichomoniasis compared to standard laboratory testing.
Using a decision analytic model comparing the costs (mean cost per person tested)
and outcomes (quality adjusted life year gain [QALY]) over a 10-year time horizon,
the study found POC testing for these three infections was likely to be cost-effective
in remote communities. The main drivers of reduced costs for molecular POC testing
compared to laboratory testing were decreased staff time required for follow-up of
patients for treatment and decreased incidence of hospitalisations for acute PID and
other sequelae including ectopic pregnancy, as well as decreased incidence of preterm
births and low birth weight babies. The one-way sensitivity analysis showed that
the variables most likely to affect the incremental cost effectiveness ratio were the
prevalence of STIs, the cost of the POC test, and health care attendance of women as a
proportion of all attendees. In all sensitivity analyses POC testing remained either less
costly or cost effective compared to laboratory testing and was under the threshold
for public funding in Australia [27, 28].

4. Broad public health impact of the TTANGO STI POC testing program

The range of evidence-based outcome benefits demonstrated in TTANGO
(reported above) has now led to broader public health impacts as well as policy
change at the national government level.

During the recent global COVID-19 pandemic, the Australian Government invited
the Kirby Institute and Flinders ICPOCT to develop a POC testing network to deliver
molecular-based POC testing for SARS-CoV-2 using the GeneXpert in the most
remote and vulnerable First Nations communities across the country; this so-named
Aboriginal and Torres Strait Islander COVID-19 POC Testing network literally
serviced those communities that were outside the reach of both urban and regional
Australian laboratories. In setting up this emergency response network in early 2020,
we were able to leverage the existing TTANGO program which already had established
training, quality, and connectivity systems in place as well as a significant work-ready
and skilled workforce who were competent in performing GeneXpert tests. The
(then) 35 TTANGO services formed the first intake of sites in the COVID-19 network,
which was supplemented by the addition of more than 60 further services that were
provided with GeneXpert devices by the Australian Government. The Aboriginal and
Torres Strait Islander COVID-19 POC Testing Program made a major contribution
to Australia’s public health response to the pandemic, averting between 23,000 and
122,000 SARS-Cov-2 infections and saving the Australian healthcare system between
$337 Million and $1.8 Billion in health costs [11, 17, 29, 30].

In June 2022, the Aboriginal and Torres Strait Islander COVID-19 POC Testing
Program transitioned to a new multiplex respiratory test panel which enabled SARS-
CoV-2 as well as influenza A, influenza B, and respiratory syncytial virus (RSV)

POC tests to be performed on a single cartridge. In early 2024, the TTANGO STI and
Respiratory Infections networks merged to form the national First Nations Molecular
POC Testing Program.
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In its federal budget in May 2024, the Australian Government Department of
Health and Aged Care announced a new Medicare rebate item for STI POC testing
undertaken by remote and very remote health services (Modified Monash Model
MM6 and MM?7 [31]) in the First Nations Molecular POC Testing Program. The
rebate, to commence in November 2024, includes funding to not only cover the cost
of the consumables required for CT/NG and TV POC testing, but also a component to
cover workforce capacity to perform the tests. Importantly, the rebate was contingent
on eligible services continuing to participate in and demonstrate sound analytical
performance for QC and EQA STI testing.

5. Discussion and concluding remarks

5.1 Comparison of TTANGO with other international POC testing programs for
sexually transmitted infections

The TTANGO Program is unique in its scale (76 sites and 6 jurisdictions), geo-
graphic reach (rural and remote Australia), setting (primary health care, Aboriginal
community controlled and government managed), strong Indigenous governance,
networked connectivity (for program oversight, clinical management and notifiable
disease reporting), operational implementation (in a non-laboratory environment),
training and operational support (developed and delivered to cater to primary care
clinician end-users), and, as of November 2024, sustained public funding.

In the United Kingdom, the Dean Street Express clinic has been offering molecular
POC testing for STIs (chlamydia and gonorrhoea) as part of a rapid testing service
for asymptomatic screening for several years [32]. While using the same GeneXpert
technology as the TTANGO program and conducting high volumes of testing, this
service is limited to one urban location in central London and is implemented through
a specialist sexual health service catering to urban clientele. Testing at this service is
performed by dedicated technicians at their in-house laboratory using a high-volume
throughput platform (GeneXpert Infinity) rather than by clinical staff in a primary
care clinic setting using a 4-module platform. Similar to the TTANGO program, test
results are electronically returned to patient records through a bespoke, tailored con-
nectivity system allowing seamless recording and distribution of results as required.

Molecular STT POC testing has recently been demonstrated to improve clinical
outcomes in studies undertaken in Papua New Guinea, South Africa and Rwanda, but
all these reported studies were of short-term duration (less than 1 year) [33-37].

From 2018 to 2023, the World Health Organisation also conducted a multi-country
validation study which focused solely on the analytical performance of these POC
tests on the same technology as that used in TTANGO [2, 3].

To our knowledge, there are no other examples globally of large, networked,
decentralised molecular POC testing networks for STIs implemented and integrated
in primary care settings, and with testing performed by clinical staff.

5.2 TTANGO provides a potential template for translation to low- and middle-
income countries

The TTANGO STI POC Testing Program for chlamydia (as well as gonorrhoea
and trichomoniasis) provides a perfect template on how to translate a POC testing
model from a seed concept to an impactful national public health program embedded
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Figure 8.
From medical science to public health impact—the TTANGO Program.

in routine patient care (Figure 8). Using a systematic and stepwise research strategy
over a decade in the making, the TTANGO network now represents a long-standing,
sustainable and optimised network that could become a model for translation to
low-and-middle income countries (LMIC) where Chlamydia trachomatis remains a
significant contemporary health problem.

5.3 Challenges to translating this model to low- and middle-income countries

As mentioned previously, molecular STI POC testing has been trialled in several
low-and middle-income health care settings including PNG, South Africa and
Rwanda; however, this technology has not been widely scaled up in these settings
[33-37]. While the affordability of the technology itself is often considered to be out
of reach for low- and middle-income countries considering scale up of molecular
technology, it is likely that the key infrastructure components will be the larger
challenge to the translation of such a large, decentralised model in these settings. The
need for a reliable power supply, dispersed connectivity, and secure supply chain for
consumables, along with providing timely support for equipment maintenance and
replacement to minimise disruption to use, are critical and rely on existing infrastruc-
ture. Ensuring a sufficient, competent cadre of POC test operators and the ability to
offer ongoing support and troubleshooting to those as required needs to be tailored to
the local setting. High turnover and limited workforce capacity is an issue often com-
mon to both high and low resource settings. A sustainable funding model to support
the required infrastructure and operational implementation needs to be identified
and confirmed in order to adequately scale up this model and ensure equitable access.

5.4 Challenges for the continuing evolution of the TTANGO program

While acknowledging the longevity and transferability of the TTANGO model,
the TTANGO research team remains committed to investigate further means to
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continually improve the quality and scope of the program. Sources of sustainable
funding need to be continually explored. To ensure equitable access and benefits of
POC testing are available to all young people living in remote Australia, more work
needs to be done to enhance POC testing uptake through collaborative, co-designed
approaches including patient and provider engagement, alternative workforce models
and POC testing integration as additional assays become available and expanded.

Key to the success of the TTANGO program is the ongoing active involvement of
First Nations peoples and ACCHOs in all aspects of the program from its inception.
STIs remain a sensitive area of healthcare, particularly in remote communities, and
ensuring cultural safety for patients is a key consideration. Reducing shame and
stigma associated with STIs, normalising STI testing and maintaining confidentiality
are critical components to any STI program, particularly in small communities where
healthcare workers may be related to their patients. While rapid test results enable
faster access to treatment and contact tracing, consideration of who can access results,
and how results are managed, must be prioritised to ensure patient safety.

As it has been demonstrated that the implementation of a decentralised STI POC
testing program in regional and remote settings in Australia is feasible, acceptable,
clinically effective and cost effective, there is an ethical imperative to ensure the
technology is widely available in these settings. Currently the Medicare rebate for STI
POC testing is only available to services in remote and very remote areas and yet a far
higher proportion of First Nations peoples live in regional Australia. Therefore, the
rebate should be extended to include these areas also to ensure equitable and sustain-
able access to STI POCT.

5.5 Future directions and emerging technologies for molecular-based POC testing

The GeneXpert system is comparatively expensive, technically complex and
requires a laptop to drive the testing process. Consistent with the well-accepted
REASSURED diagnostic criteria [14], global manufacturers should be continually
encouraged to improve the affordability, accessibility and accuracy of future molecu-
lar-based technologies, as well as to provide devices with smaller footprints and assay
methods with reduced turnaround time for results [14].

There is some light on the horizon. mobiNAAT is a mobile phone-based NAAT
that uses a small magnetofluidic cartridge to perform isothermal amplification
and provides results in around 1 hour. A small pilot of this technology measuring
Chlamydia trachomatis was recently conducted in the emergency department setting
and demonstrated 100% concordance with a laboratory NAAT [38].

The combination of CRISPR (clustered regularly interspaced short palindromic
repeats) technology with isothermal amplification provides a novel means by which
higher amplification efficiency of molecular targets and reduced reaction times can
be potentially achieved on a less expensive and more user-friendly platform [39, 40];
indeed, CRISPR-based methods could become the new reality in the field of molecu-
lar diagnostics for infectious diseases over the next decade [41].

Acknowledgements

This book chapter is written on behalf of the large, multidisciplinary POC testing
teams at the Flinders University International Centre for Point-of-Care Testing and
the Kirby Institute. The authors acknowledge and thank the Australian Government

18



A Practical Guide to Establishing a Molecular-Based Point-of-Cave Testing Network for Chlamydia
DOI: http://dx.doi.org/10.5772/intechopen.1007789

Department of Health and Aged Care for their support in funding the TTANGO POC
Testing network. The authors acknowledge the contribution to these networks of
many stakeholders including the participating aboriginal community controlled and
government health services; jurisdictional and local aboriginal community controlled
health organisations; state and territory health departments, and other government
services; our industry and academic partners; pathology providers and most impor-

tantly, the dedicated health professional staff working as POC testing operators in the
TTANGO network.

Conflict of interest

The authors have no conflict of interest to declare.

Author details

Mark Shephardl*, Susan Matthews?, Kelly Andrewartha', Gabi Hewer', Kirsty Smith?,
Louise Causer” and Rebecca Guy*

1 International Centre for Point-of-Care Testing, Flinders University, Adelaide,
Australia

2 Kirby Institute, University of New South Wales, Sydney, Australia
*Address all correspondence to: mark.shephard@flinders.edu.au

IntechOpen

© 2024 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided

the original work is properly cited. ) NN
19


mailto:mark.shephard@flinders.edu.au
http://creativecommons.org/licenses/by/4.0

Molecular Diagnostics — Currvent Approaches and Their Clinical Applications

References

[1] World Health Organization.
Chlamydia fact sheet. 2023. Available
from: https://wwwwho.int/news-room/
fact-sheets/detail/chlamydia# [Accessed:
September 03, 2024]

[2] Shephard M, Matthews S,
Andrewartha K, Dimich W, Cabuang L,
Barbara C, et al. Quality control and
external quality assessment for the
independent clinic-based evaluation of
point-of-care testing to detect Chlamydia
trachomatis, Neisseria gonorrhoeae

and Trichomonas vaginalis in eight
countries. BMC Infectious Diseases.
2024;24(Supplement. 1):Article 203.
DOI: 10.1186/512879-024-09057-x

[3] Shephard M, Matthews S,

Kularatne R, Andrewartha K, Blondel K,
Alvarez C, et al. Independent clinic-
based evaluation of point-of-care
testing for the screening of Chlamydia
trachomatis, Neisseria gonorrhoea and
Trichomonas vaginalis in women-at-risk
in Australia, Guatemala, Morocco, and
South Africa. BMC Infectious Diseases.
2024;24(Supplement. 1):Article 277.
DOI: 10.1186/s12879-024-09018-4

[4] Morgan ], Colonne C, Bell A. Trends
of reported chlamydia infections and
related complications in New Zealand,
1998-2008. Sexual Health. 2011;8:412-
418. DOI: 10.1071/SH10101

[5] Causer L, Liu B, Watts C,

McManus H, Donovan B, Ward J, et al.
Hospitalisations for pelvic inflammatory
disease in young aboriginal women
living in remote Australia: The

role of chlamydia and gonorrhoea.
Sexually Transmitted Infections.
2022;2022(98):445-447. DOI: 10.1136/
sextrans-2021-055242

[6] Guy R, Ward ], Wand H, etal.
Coinfection with Chlamydia trachomatis,

20

Neisseria gonorrhoeae and Trichomonas
vaginalis: A cross-sectional analysis of
positivity and risk factors in remote
aboriginal communities. Sexually
Transmitted Infections. 2015;91:201-206.
DOI: 10.1136/sextrans-2014-051535

[7] Natoli N, Causer L, Motta L,
Shephard M, Guy R. Point-of-care
testing for chlamydia, gonorrhoea and
trichomoniasis. In: Shephard M, editor. A
Practical Guide to Global Point-of-Care
Testing. Melbourne, Australia: CSIRO
Publishing; 2016. pp. 378-392

(8] Hengel B, Wand H, Ward J, etal.
Patient, staffing and health Centre
factors associated with annual testing for
sexually transmissible infections om in
remote primary health centres. Sexual
Health. 2017;14:274-271. DOI: 10.1071/
SH16123

[9] Spaeth BA, Shephard MDS, Schatz S.
Point-of-care testing for haemoglobin
Alc in remote Australian indigenous
communities improves timeliness of
diabetes care. Rural and Remote Health.
2014;14:2849. Available from: http://
www.rrh.org.au/articles/printviewnew.
asp?ArticleID=2849

[10] Shephard M, Matthews S, Markus C,
de Courcy-Ireland, Duckworth L,
Haklar I, et al. Pathology testing at the
point of patient care: Transformational
change for rural communities. In:
Rusangwa C, editor. Rural Health -
Investment, Research and Implications.
London, UK: IntechOpen; 2023. pp. 1-29.
DOI: 10.5772/intechopen.109769

[11] Shephard M, Matthews S, Causer L,
Hengel B, Guy R. Point-of-care

testing in rural and remote Australia

— An emerging technology to address
global health challenges, crises and


https://www.who.int/news-room/fact-sheets/detail/chlamydia
https://www.who.int/news-room/fact-sheets/detail/chlamydia
http://www.rrh.org.au/articles/printviewnew.asp?ArticleID=2849
http://www.rrh.org.au/articles/printviewnew.asp?ArticleID=2849
http://www.rrh.org.au/articles/printviewnew.asp?ArticleID=2849

A Practical Guide to Establishing a Molecular-Based Point-of-Cave Testing Network for Chlamydia

DOI: http://dx.doi.org/10.5772/intechopen.1007789

security. In: Michaud A, editor. Global
Health Security — Contemporary
Considerations and Developments.
London, UK: IntechOpen; 2023. pp. 1-23.
DOI: 10.5772/intechopen.113849

[12] Shephard M, Shephard A,
Matthews S, Andrewartha K. The
benefits and challenges of point-of-care
testing in rural and remote primary
care settings in Australia. Archives of
Pathology and Laboratory Medicine.
2020;144(11):1372-1380. DOI: 10.5858/
arpa.2020-0105-RA

[13] Shephard M. Principles of
establishing and managing a point-of-
care testing service. In: Shephard M,
editor. A Practical Guide to Global Point-
of-Care Testing. Melbourne, Australia:
CSIRO Publishing; 2016. pp. 16-28

[14] Land K, Boeras D, Chen X-S,
Ramsay A, Peeling R. REASSURED
diagnostics to inform disease control
strategies, strengthen health systems
and improve health outcomes.
Nature Microbiology. 2019;4:46-54.
DOI: 10.1038/s41564-018-0295-3

[15] Spaeth B, Matthews S, Shephard M.
Patient-centred point-of-care testing:

A life-changing technology for remote
health care. In: Onal A, editor. Primary
Health Care. London, UK: IntechOpen;
2021. pp. 1-15. DOI: 10.5772/
intechopen.100375

[16] Spaeth BA, Kaambwa B,

Shephard MDS, Omond R. Economic
evaluation of point-of-care testing in

the remote primary health care setting
of Australia’s Northern Territory.
ClinicoEconomics and Outcomes
Research. 2018;10:269-277. DOI: 10.2147/
CEOR.S160291

[17] Nous Group. Department of Health
and Aged Care. Evaluation of COVID-19
point-of-care testing in remote and First

21

Nations communities. 21 December
2022. Available from: https://www.
health.gov.au/sites/default/files/2023-05/
evaluation-of-covid-19-point-of-care-
testing-in-remote-and-first-nations-
communities_0.pdf [Accessed: August
26, 2024]

[18] Tabrizi SN, Unemo M, Golparian D,
Twin J, Limnios E, Lahra M, et al.
Analytical evaluation of GeneXpert CT/
NG, the first genetic point-of-care assay
for simultaneous detection of Neisseria
gonorrhoeae and Chlamydia trachomatis.
Journal of Clinical Microbiology.
2013;51:1945-1947. DOI: 10.1128/
JCM.00806-13

[19] Causer LM, Guy R], Tabrizi SN,
Whiley DM, Speers DJ, Ward J, et al.
Molecular test for chlamydia and
gonorrhoea used at point of care in
remote primary healthcare settings:

A diagnostic test evaluation. Sexually
Transmitted Infections. 2018;94:340-
345. DOI: 10.1136/sextrans-2017-053443

[20] Guy R], Ward ], Causer LM, Natoli L,
Badman SG, Tangey A, et al. Molecular
point-of-care testing for chlamydia and
gonorrhoea among Indigenous people
attending primary health services: A
cross-over cluster randomised controlled
trial. Lancet Infectious Diseases.
2018;18:1117-1126. DOI: 10.1016/
S1473-3099(18)30429-8

[21] Natoli L, Guy R, Shephard N,

Causer L, Badman S, Hengel B, etal. "I do
feel like a scientist at times": A qualitative
study of the acceptability of molecular
point-of-care testing for chlamydia and
gonorrhoea to primary care professionals
in a remote high STI burden setting.
PLoS One. 2015;10(12):Article e0145993.
DOI: 10.1371/journal.pone.0145993

[22] Badman SG, Causer LM, Guy R,
Tabrizi SN, Francis F, Donovan B,
etal. A preliminary evaluation of a new


https://www.health.gov.au/sites/default/files/2023-05/evaluation-of-covid-19-point-of-care-testing-in-remote-and-first-nations-communities_0.pdf
https://www.health.gov.au/sites/default/files/2023-05/evaluation-of-covid-19-point-of-care-testing-in-remote-and-first-nations-communities_0.pdf
https://www.health.gov.au/sites/default/files/2023-05/evaluation-of-covid-19-point-of-care-testing-in-remote-and-first-nations-communities_0.pdf
https://www.health.gov.au/sites/default/files/2023-05/evaluation-of-covid-19-point-of-care-testing-in-remote-and-first-nations-communities_0.pdf
https://www.health.gov.au/sites/default/files/2023-05/evaluation-of-covid-19-point-of-care-testing-in-remote-and-first-nations-communities_0.pdf

Molecular Diagnostics — Currvent Approaches and Their Clinical Applications

GeneXpert (Gx) molecular point-of-care
test for the detection of Trichomonas
vaginalis. Sexually Transmitted
Infections. 2016;92(5):350-352.

DOI: 10.1136/sextrans-2015-052384

[23] Badman SG, Causer LM, Guy R,
Wand H, Donovan B, Tabrizi S, et al.
A reliable and easy to transport quality
control method for chlamydia and
gonorrhoea molecular point of care
testing. Pathology. 2018;50:317-321.
DOI: 10.1016/j.pathol.2017.09.012

[24] Saha A, Andrewartha K, Badman S,
Tangey A, Smith K, Sandler S,

et al. A flexible and innovative
connectivity solution to support
national decentralised infectious
diseases point-of-care testing

programs in primary health services in
Australia. Journal of Medical Internet
Research. 2023;25(1):Article e46701.
DOI: 10.2196/4670

[25] Causer L, Ward J, Smith K, Saha A,
Andrewartha K, Wand H, et al. Clinical
effectiveness and analytical quality of a
national point-of-care testing network
for sexually transmitted infections
integrated into rural and remote primary
care clinics in Australia, 2016-2022:

An observational program evaluation.
The Lancet Regional Health — Western
Pacific. 2024;48:101110. DOI: 10.1016/j.
lanwpc.2024.101110

[26] Lafferty L, Smith K, Causer L,
Andrewartha K, Whiley D, Badman S,
et al. Scaling up sexually transmissible
infections point-of-care testing in
remote aboriginal and Torres Strait
islander communities: Healthcare
workers’ perceptions of the barriers and
facilitators. Implementation Science
Communications. 2021;2(1):Article 127.
DOI: 10.1186/s43058-021-00232-8

[27] Watts C, Causer L, Donovan B,
Hui B, Tangey A, Smith K et al. The

22

cost-effectiveness of molecular point of
care testing for chlamydia, gonorrhoea
and trichomonas in remote primary care
health services in Australia. Presented
at the 25th IUSTI World Congress; 17-20
September 2024; Sydney, Australia

[28] Wang S, Gum D, Merlin T.
Comparing the ICERs in medicine
reimbursement submissions to NICE and
PBAC-does the presence of an explicit
threshold affect the ICER proposed?
Value in Health. 2018;21(8):938-943.
DOI: 10.1016/jjval.2018.01.017

[29] Hengel B, Causer L, Matthews S,
Smith K, Andrewartha K, Badman S,
etal. A decentralised point-of-care
testing model to address inequities
in the COVID-19 response.

The Lancet Infectious Diseases.
2020;21(7):e183-e190. DOI: 10.1016/
S1473-3099(20)30859-8

[30] Hengel B, Guy R, Casey D,

Lorraine A, Smith K, Andrewartha K,

et al. Decentralised molecular COVID-19
point of care testing: Contributions to
the public health response and lessons
learnt from implementing a primary
care-based network in remote Australian
communities. Medical Journal of
Australia. 2024 (accepted for publication
— Reference Number MJA23.01172)

[31] Modified Monash Model
classification system for geographic
remoteness. 2019. Available from: https://
www.health.gov.au/sites/default/files/
documents/2020/07/modified-monash-
model-fact-sheet.pdf [Accessed: 8
September, 2024]

[32] Whitlock GG, Gibbons DC,
Longford N, Harvey MJ, McOwan A,
Adams EJ. Rapid testing and treatment
for sexually transmitted infections
improve patient care and yield public
health benefits. International Journal
of STD & AIDS. 2018;29(5):474-482.
DOI:10.1177/0956462417736431


https://www.health.gov.au/sites/default/files/documents/2020/07/modified-monash-model-fact-sheet.pdf
https://www.health.gov.au/sites/default/files/documents/2020/07/modified-monash-model-fact-sheet.pdf
https://www.health.gov.au/sites/default/files/documents/2020/07/modified-monash-model-fact-sheet.pdf
https://www.health.gov.au/sites/default/files/documents/2020/07/modified-monash-model-fact-sheet.pdf

A Practical Guide to Establishing a Molecular-Based Point-of-Cave Testing Network for Chlamydia

DOI: http://dx.doi.org/10.5772/intechopen.1007789

[33] Badman SG, Vallely LM, Toliman P,
Kariwiga G, Lote B, Pomat W, et al.

A novel point-of-care testing strategy
for sexually transmitted infections
among pregnant women in high-burden
settings: Results of a feasibility study

in Papua New Guinea. BMC Infectious
Diseases. 2016;16(1):250. DOI: 10.1186/
s12879-016-1573-4

[34] Riddell MA, Vallely LM, Mengi A,
Badman SG, Low N, Wand H, et al.
Point-of-care testing and treatment
of sexually transmitted and genital
infections to improve birth outcomes
in high-burden, low-resource settings
(WANTAIM): A pragmatic cluster
randomised crossover trial in Papua
New Guinea. Lancet Global Health.
2024;12(4):e641-e651. DOI: 10.1016/
S2214-109X(24)00004-4

[35] Garrett N, Mitchev N, Osman F,
Naidoo J, Dorward J, Singh R, et al.
Diagnostic accuracy of the Xpert CT/NG
and OSOM Trichomonas rapid assays for
point-of-care STI testing among young
women in South Africa: A cross-sectional
study. BMJ Open. 2019;9(2):e026888.
DOI: 10.1136/bmjopen-2018-026888

[36] Mudau M, Peters RP, De Vos L,

et al. High prevalence of asymptomatic
sexually transmitted infections

among human immunodeficiency
virus-infected pregnant women

in alow-income South African
community. International Journal of
STD and AIDS. 2018;29(4):324-333.
DOI: 10.1177/0956462417724908

[37] Verwijs MC, Agaba SK, Sumanyi
J-C, Umulisa MM, Mwambarangwe L,
Musengamana V, et al. Targeted point-
of-care testing compared with syndromic
management of urogenital infections

in women (WISH): A cross-sectional
screening and diagnostic accuracy

study. Lancet Infectious Diseases.
2019;19(6):658-669. DOI: 10.1016/
S1473-3099(18)30724-2

23

[38] Shin DJ, Athamanolap P, Chen L,
Hardick J, Lewis M, Hsieh YH, et al.
Mobile nucleic acid amplification testing
(mobiNAAT) for Chlamydia trachomatis
screening in hospital emergency
department settings. Scientific

Reports. 2017;7:4495. DOI: 10.1038/
s41598-017-04781-8

[39]1 Zhang L, Jiang H, Zhu Z, LuiJ, Li B.
Integrating CRISP/Cas within isothermal
amplification for point-of-care assay of
nucleic acid. Talanta. 2022;243:123388.
DOI: 10.1016/j.talanta.2022.123388

[40] Luo H, Zeng L, Yin X, Pan Y, Yang J,
Liu M, et al. An isothermal CRISPR-
based diagnostic assay for Neisseria
gonorrhoeae and Chlamydia trachomatis
detection. Clinical. Microbiology
Spectrum. Dec 2023;11(6):e0046423.
DOI: 10.1128/spectrum.00464-23. Epub
2023 Oct 26

[41] Kostyusheva A, Brezgin S, Babin Y,
Vasilyera I, Glebe D, Kostyusheva D,

et al. CRISPR-Cas systems for
diagnosing infectious diseases. Methods.
2022;203:431-436. DOI: 10.1016/j.
ymeth.2021.04.007



	A Practical Guide to Establishing a Molecular-Based Point-of-Care Testing Network for Chlamydia 
	Abstract
	1. Introduction
	1.1 Defining the clinical problem
	1.2 Diagnostic capacity and the role of POC testing

	2. An optimised program logic framework for the implementation and management of a POC testing network: From concept to public health impact
	3. Application of this stepwise template to POC testing for chlamydia: The Australian experience
	3.1 Responding to clinical need
	3.2 Evaluation of new molecular-based POC testing technology
	3.3 Proof of concept: The TTANGO trial (2013–2015)
	3.4 Implementation and scale-up phase (TTANGO2 and TTANGO3) (2016–2024)
	3.4.1 Governance
	3.4.2 Training and competency assessment of POC testing operators
	3.4.3 Quality management
	3.4.4 Scientific and technical support
	3.4.5 Connectivity

	3.5 Key findings and assessment of evidence-based outcomes
	3.5.1 Uptake of POC testing (2016-present)
	3.5.2 Training and competency assessment
	3.5.3 Analytical quality
	3.5.4 Clinical effectiveness
	3.5.5 Operational effectiveness
	3.5.6 Cost effectiveness


	4. Broad public health impact of the TTANGO STI POC testing program
	5. Discussion and concluding remarks
	5.1 Comparison of TTANGO with other international POC testing programs for sexually transmitted infections
	5.2 TTANGO provides a potential template for translation to low- and middle-income countries
	5.3 Challenges to translating this model to low- and middle-income countries
	5.4 Challenges for the continuing evolution of the TTANGO program
	5.5 Future directions and emerging technologies for molecular-based POC testing

	Acknowledgements
	Conflict of interest
	Author details
	References


