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Background:
Advancements in genomic technology have greatly
increased our understanding of the molecular pathogenesis
of myeloid blood cancers including acute myeloid
leukaemia (AML), myelodysplastic syndromes (MDS) and
myeloproliferative neoplasms (MPN) [1-3]. These are clonal
disorders that evolve with time via acquisition of somatic
mutations in various cellular pathways granting
proliferative and survival advantages to tumour cells [4-6].

Historically, these conditions have been diagnosed and
classified using morphological and cytochemical features
[7]. With time, more cytogenetic and molecular
information have been incorporated into the diagnostic
criteria and classification schemes [8]. Similarly, genetic
information with prognostic significance such as the
presence of certain fusion genes, chromosomal
aneuploidies and gene mutations have been integrated into
prognostic scoring systems such as the ELN guidelines [9].

Yet it is well-recognised that individuals within specific risk
categories often follow very different trajectories,
highlighting other factors influencing outcomes. This
heterogeneity is amplified by the combinatorial diversity of
underlying genetic aberrations affecting commonly
deregulated cellular pathways, often with competing
effects on disease behaviour.

With next generation sequencing (NGS) technologies
becoming more widely available, there is growing utility for
this technology to provide ‘Precision medicine’ whereby a
patient’s management can be individualized using the
genetic profile of their malignancy.

Aim:
To implement genomic testing using NGS in refining the
diagnosis, prognostication and management of patients
with myeloid malignancies in Queensland.

Methods:
The QMGP is a collaborative project between Hospital and
Health service districts across Queensland, Pathology
Queensland, Genetic Health Queensland and QIMR
Berghofer Medical Research Institute.

Eligibility criteria for inclusion are:
 Children and adults with myeloid malignancies (AML,

MDS or MPN)
 Eligible for allogeneic stem cell transplantation.

Pathology Queensland (PQ) performs targeted NGS utilizing
the Illumina platform – Archer VariantPlex Core Myeloid, a
commercial 37 gene NGS panel with bioinformatic software
for analysis of raw data in detection of variants. Variants
are then curated and annotated by PQ
haematopathologists. Testing runs in parallel with
conventional cytogenetic analysis (karyotype and FISH) and
standard molecular panels.

Results are reviewed in fortnightly multidisciplinary team
(MDT) meetings via teleconference attended by statewide
haematologists, bone marrow transplant physicians,
laboratory haematologists, nursing staff and scientists.
Recommendations are made regarding prognostic value of
test findings and implications for treatment planning
including stem cell transplant (see Fig 1).

Results:
Since commencing testing in October 2019, a total of 122
referrals have been accepted on to the program and 103
patients have completed testing. Table 1 shows the general
demographics of the patient cohort.

To date, patients from all health service districts have been 
referred.

94% of patients had at least one pathogenic gene variant 
detected on NGS testing with a median of two variants 
identified per patient. 

One or more clinically relevant finding was detected in 69
patients, with an overall yield of 70% (Figure 3). High-
impact outcomes included change in HSCT plan in
11% and identification of germline predisposition
syndromes in 6% of patients, impacting donor selection
for planned transplants along with broader implications
for family genetic screening. 11% patients had a change
in their WHO diagnosis category. NGS testing results
were supportive of existing plans regarding management
in 40%. 33/103 (32%) patients had a predicted change in
relapse risk as a result of NGS testing with increased risk
in 28% of patients.
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Summary:
This interim analysis shows that integrating targeted NGS
testing with standard work up provides clinically relevant
data in up to 70% of cases with myeloid neoplasms,
informing ongoing management. The QMGP model of a
centralised state-wide referral pathway along with
regular MDT forum to discuss results allows open
conversation regarding impact of identified gene variants
on prognosis along with clinical correlation and
formulation of well-informed plans for Queenslanders
with myeloid malignancies. The QMGP project is ongoing
with final analysis expected to include therapy response
and survival studies.

Table 1: General Demographics 
Total number of patients tested 103 
Median age, years (range) 57 (0-73) 
Female n, (%) 47 (46)
Diagnoses n, (%):
AML
MDS
Primary myelofibrosis
Secondary myelofibrosis
MDS/MPN
Therapy related myeloid neoplasms 

41 (40)
31 (30)
8 (8)
9 (8)
5 (5)
9 (9)

HHS Referrals %:
Cairns 
Gold Coast University Hospital
Mater
Princess Alexandra Hospital
Queensland Childrens Hospital
Royal Brisbane and Womens Hospital
Rockhampton Base Hospital
Sunshine Coast University Hospital
Townsville Hospital
Tweed Heads

2
19
1
2
9
52
1
2
9
3

Figure 1: 
Overview 
of project
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