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Introduction

The melanoma incidence in Australia is
12 times the global average [10], with
over 15,000 Australians diagnosed annu-
ally [2]. Increasing incidence and mortal-
ity rates pose a burden to the healthcare
system and quality of life of melanoma pa-
tients and their support network [6]. Sup-
ported by the Australian Cancer Research
Foundation, the Australian Centre of Excel-
lence in Melanoma Imaging and Diagnosis
(ACEMID) research program aims to reduce
the overarching burden of melanoma.

This is new!

Melanoma screening and
surveillance

Specialised surveillance of individuals at
a high risk of developing melanoma ap-
pears to be cost effective from preliminary
studies showing it can lead to a decrease in
yearly healthcare costs in Australia of more
than 22 million AUD [14]. Total-body pho-
tography (TBP) is a recommended screen-
ingand surveillance method forindividuals
at a high risk of developing melanoma [1].
Traditional serial TBP is suggested to be
more cost effective and associated with
lower excision rates as well as improved
prognosis compared to standard care [9].
Three-dimensional TBP (3D TBP) is one of
the latest advances in melanoma screen-
ing and has the potential to overcome
certain limitations of traditional TBP, as
it is less time consuming and more ac-
curate (i.e. less chances of missing naevi
due to differences in camera angles and

positioning of the body) [13]. Moreover, it
keeps a precise record of the patient’s skin
surface at various timepoints, providing
a comparative record of high-quality total
body images for aiding in identification of
new, changing and regressing lesions [8].
Here, we present the background, aims,
and status quo of the ACEMID research
program that was formally launched in
September 2021.

Program background

The focus of the ACEMID research pro-
gram is on early detection of melanoma
and reduction of the overarching burden,
morbidity, mortality and costs associated
with melanoma diagnosis. A network of 15
3D TBP systems will be established, link-
ing urban, regional and remote hospitals
or research sites across Queensland, New
South Wales and Victoria via an integrated
telehealth network. This will yield greater
clinical outcomes in terms of health ex-
penses, time needed for skin checks and
disease morbidity, especially for those liv-
ing in regional and remote areas with lim-
ited access to primary healthcare and di-
agnostic services [4, 5]. Individuals with
a melanoma history or multiple atypical
moles have a 34-fold increased incidence
of melanoma [3]. The project will enable
early and accurate detection of melanoma
in these individuals who are at an ultra-
high risk for melanoma and facilitate cost-
effective screening for individuals at high
risk and low risk.

The 3D TBP will be conducted using the
Vectra® WB360 System (Canfield Scientific
Inc., Fairfield, NJ, USA), which can capture
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cross-polarized images of more than 95%
of the patient’s skin surface to create
a 3D total-body avatar of the patient [13].
This highly innovative technology was
the first publicly available 3D TBP system
in the world. Only a few clinical trials
using 3D TBP are being conducted, such
as a randomized controlled trial evaluat-
ing consumer acceptance of 3D TBP and
comparing clinical and health economic
outcomes of 3D TBP with standard care
[12]. The 15 systems in the ACEMID re-
search program will be used for objective
and secure data collection, producing
highly advanced avatars with attached
sequential digital dermoscopy imaging
(SSDI) to detect melanoma at an early
stage. These secure databases will incor-
porate not only high-resolution 3D avatars
and SSDI, but also data from genomic
sampling and psychological/behavioural
questionnaires which will develop the
world’s largest, most comprehensive skin
imaging database and pave the way for
future melanoma research. Furthermore,
it will be used to identify new naevi
and other skin lesions, track and trace
naevi over time, and lead to an improved
understanding of naevi patterns and the
way they change over time.

Program aims

The project’s core infrastructure includes
three connected research programs focus-
ing on diagnostic intelligence, clinical and
health service evaluation, and informatics
(B Fig. 1). These research programs are
designed to ensure that early detection
of melanoma during the 3-year study pe-
riod is achieved at a suitable level. The
3D TBP network allows for data capture
and processing from multiple sites across
Australia, providing the ACEMID multidis-
ciplinary team of researchers and associ-
ated professionals with a wealth of data
that cannot be collected in any other set-
ting. Important factors for melanoma risk
stratification, such as patient demograph-
ics and personal and family skin cancer
history [11], will be integrated with the
3D total-body avatars.

The Diagnostic Intelligence program
will develop Al models that combine the
patient’s personal risk factors, including

melanoma history, phenotype and geno-
type, and the distribution of the patient’s
skin lesions within the context of the
whole-body skin surface and skin lesion
universe. These models will be tested until
they are adequately reliable and valid in
providing risk estimates at a person or
lesion level that will ultimately support
clinical decision-making.

The chief investigators of the Queens-
land research site have been researching
the properties, effectiveness and workflow
of the 3D TBP systems. This research in-
cludes training a new role specialising in
advanced skin imaging (melanographers)
and remote-access dermatologists to help
the offline or remote assessment process,
and assessing the health economic im-
pact and comparing healthcare costs of
3D TBP to those of standard care. Rig-
orously designed questionnaires will be
included for participants to determine the
behavioural and psychological impact of
these technologies. Regular committees
and forums are also being created for
engaging with academics, health depart-
ments, consumers, professional societies
and other key stakeholders. The Clini-
cal and Health Service Evaluation research
program will expand this research across
the Australian states of Queensland, New
South Wales and Victoria, and develop
quality of service assurance standards as
well as economic and business models of
practice, considering factors that influence
implementation and the process and the
consequences of implementation.

The ACEMID research program pro-
poses a model that integrates digital
health records for offline or remote as-
sessment by a qualified healthcare pro-
fessional. The abundance of imaging data
collected in the project will be transmitted
to centralised image storage repositories,
enabling dermatologists to review images
and provide a diagnosis independent of
time, location or population-density pa-
rameters. The Informatics program will
assess system performance and reliability
of image acquisition and storage, in order
to develop frameworks based on FAIR prin-
ciples for data stewardship [15], design
solutions for tele-dermatological imaging,
reading and reporting, and establish evi-
dence for translation to standard clinical

workflows. The establishment of clinical
and research repositories for these 3D im-
ages, dermoscopic images, questionnaire
responses, genomic data, health records
and clinical history and other associated
data will facilitate further studies into
development of skin lesions and the con-
notations of melanoma risk for individuals,
as well as technological advancements
such as artificial intelligence (Al).

In the years that follow the initial 3-year
study period, the ACEMID research pro-
gram will be dedicated to work on two ad-
ditional key implementation programs, fo-
cusing on tele-surveillance for individuals
atultra-high risk of developing melanoma,
and a national screening program for high-
risk melanoma patients.

Program status quo

It is estimated that each 3D TBP system
can support approximately 700 examina-
tions per year once fully established, lead-
ing to over 30,000 digital 3D total-body
avatars from all 15 systems after 3 years.
This large dataset of whole-body skin and
lesion images will be used to train Al mod-
els that improve diagnostic accuracy and
early detection of melanoma. Improved
diagnostic accuracy will have a positive
effect on healthcare costs, as costs asso-
ciated with diagnostic biopsies of benign
lesions account for more than 70 million
AUD annually [7]. In addition, implement-
ing new tools to improve early detection
of melanoma will result in the diagnosis
of thinner (< 1mm) melanomas that re-
quire less extensive and costly treatment,
similarly resulting in reduced health care
costs as well as improved patient quality
of life and survival rates. Research find-
ings will be translated into technical and
clinical practice guidelines. The ACEMID
research program project will also improve
convenience and precision of naevus doc-
umentation and provide a greater propor-
tion of the population with access to risk-
stratified screening.

Conclusion for practice

The ACEMID research program is the first
of its kind in the world, representing
a next-generation, precision strategy of
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MISSION: TRANSFORM MELANOMA EARLY DETECTION USING TOTAL BODY SURVEILLANCE

DIAGNOSTIC
INTELLIGENCE

CLINICAL ANALYTICS

CLINICAL & HEALTH
SERVICE EVALUATION

HEALTH TECHNOLOGY

DIAGNOSTIC ALGORITHMS

@ Primary Imaging Site

Satellite Imaging Site

skinimaging technology integrated within
an interconnected 3D TBP telemedicine
network that is poised to enable further
innovation. It has the potential to change
clinical decision-making by integrating Al
support with patient triage and image
analysis, leading to increased diagnostic
accuracy by improving lesion identifica-
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CRITICAL INFRASTRUCTURE:

e ACRF-FUNDED
TELEMEDICINE NETWORK OF
15 TOTAL BODY IMAGING
RESEARCH NODES

EXPECTED OUTCOMES:

o THE WORLD’S LARGEST &
MOST COMPREHENSIVE
SKIN IMAGING DATABASE

® RELIABLE SOLUTIONS FOR

MELANOMA EARLY DETECTION

e FACILITATE NEW
ARTIFICIAL INTELLIGENCE
AND DIGITAL INNOVATION

® RESEARCH-VALIDATED
INFRASTRUCTURE

UNDERPINNING THE
FIRST NATIONWIDE
MELANOMA SCREENING TRIAL

tion and reducing appointment times and
healthcare costs.

Fig. 1 <« ACEMID overview.
A graphic overview of the
ACEMID mission, aims, crit-
ical infrastructure and ex-
pected outcomes at the
commencement of the
project. ACRF Australian
Cancer Research Founda-
tion
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Highlights der Februarausgabe 2022 zum
Thema: Gutartige Hauttumoren

== Gutartige Tumoren der Epidermis und
ihrer Adnexe

== beijKindern

== Die haufigsten benignen Gefal3-,
Muskel und Fettgewebstumoren

== Gutartige nichmelanozytare Tumoren
bei Syndromen

== Fallstricke in der Dermatohistologie

== (bersichten: Kutane Leishmaniasis in
Deutschland

== OMW: Dermatologische Akutfalle

== CME: Haufige Behandlungsdiagnosen
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