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Background: 
Producing [68Ga]Ga-PSMA using two 68Ge/68Ga generators typically requires pre-
concentration of the generator eluent prior to radiolabeling to minimise the reaction 
volume. Using direct elution, a method involving fractionation of the generator eluate 
was employed.  

Aims: 
To evaluate the feasibility of producing [68Ga]Ga-PSMA with two 68Ge/68Ga 
generators using a direct elution method compared to the pre-concentration method. 

Method: 
Gallium-68 was produced from two 65 mCi Eckert & Ziegler 68Ge/68Ga generators 
(generator 1 is five months old; generator 2 is thirteen months old) and PSMA-11 
precursor was obtained from Advanced Biochemical Compounds. Radiolabeling was 
performed on the iPhase MultiSyn radiosynthesiser.. For the labelling, only the 
fractions between 2-4 mL and 7-9 mL were collected and 12.5 ug of precursor was 
used. The reaction was performed in 0.1 M sodium acetate at 95ºC for 5 min. 
Germanium breakthrough was measured 64 hours post-synthesis 

Results: 
The quantity of gallium-68 attained from direct elution was approximately 10% lower 
from each generator compared to the pre-concentration method. The decay-
uncorrected yield of [68Ga]Ga-PSMA was 6%, higher than that of the pre-
concentration method (52.5%) using 12.5 µg of precursor. Germanium breakthrough 
was less than 0.00005%. The direct elution method required less consumables and 
the synthesis duration of both methods was practically identical.  

Conclusion: 
[68Ga]Ga-PSMA was successfully produced with two 68Ge/68Ga generators using a 
direct elution method. It is an alternative for sites that regularly produce [68Ga]Ga-
PSMA with a single generator and wish to utilise an older generator to boost product 
yields without having to purchase additional consumables.  
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The molecular contribution of Doublecortin like kinase 1 (DCLK1) to gastric cancer 

progression. 

CARLI, A.L.E.; AFSHAR-STERLE, S.; ADNAN, N.; O’KEEFE, R.; PATEL, O.; LUCET, I.; FERGUSON, F.M.; 

GRAY, N.S.; FAOU, P.; RAJAPAKSHA, H.; STEEL, J.; GREENING, D.W.; SCHITTENHELM, R.; ERNST, M.; 

BUCHERT, M. 

Introduction: Gastric cancer (GC) is one of the most aggressive and 3rd in cancer related deaths 

worldwide. Since the cancer genome atlas molecularly profiled GCs many new promising targets have 

emerged for Eppstein-Barr virus positive, microsatellite-, and chromosomal instable GCs. 

Unfortunately, no new therapeutic targets have emerged for the genomic stable (GS) subtype, which 

has the lowest overall survival. However, Ser/Thr-protein kinase Doublecortin like kinase 1 (DCLK1) is 

significantly upregulated in GS GCs. DCLK1 is a microtubule associated protein family member, hence 

important for cellular shape, polarity, migration, mitosis, and vesicular transport. DCLK1 has been 

shown to promote epithelial-to-mesenchymal transition and inducing migration and invasion in many 

different solid cancers. Therefore, we aimed to investigate whether DCLK1 could be a potential 

therapeutic target for GS GCs and determine how molecularly DCLK1 contributes to gastric cancer 

progression and identifying kinase substrates. 

Methods/Results: DCLK1 overexpression resulted in increased cellular protrusions and cell migration 

in vitro, which was reversed upon kinase inhibition with 1 μM small molecule inhibitor DCLK1-IN-1. 

Gene-ontology overrepresentation analysis of significantly differentially expressed total- and 

phospho-proteomics based mass spectrometry analysis revealed changes in RNA-processing, cell-cell 

adhesion, cell cycle processes, cellular matrix organization, chromatin organization, and vesicular 

transport upon DCLK1 overexpression or inhibition. Next we identified 91 potential interactors of 

DCLK1 wild-type, kinase dead, and DCLK1-IN-1 inhibitor using probabilistic scoring of affinity 

purification coupled to mass spectrometry (SAINT). Next we compared the interactome and phospho-

proteome data and identified 22 overlapping potential DCLK1 kinase substrates. These 22 proteins are 

again involved in membrane trafficking, RNA pol II transcription, RNA processing, ribosome biogenesis, 

cytoskeletal-, mitotic spindle-, and chromosome organization.  

Conclusion: Our comprehensive proteomics approach revealed novel reversible processes for DCLK1’s 

contribution to cancer progression and identified potential kinase substrates. Together, this study 

establishes DCLK1 as a promising targetable regulator of GC. 
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Aim & Background 

The detection of methylated templates in cell-free DNA (cfDNA) is increasingly 
recognised as a valuable, non-invasive tool for diagnosis and prognostication 
in a range of medical contexts. Significant variations in the recovery of DNA 
following pre-analytical processes such as cfDNA extraction and sodium 
bisulfite modification may confound downstream analysis, particularly when 
accurate quantification of templates is required. Given the wealth of 
applications for this emerging technology, attention has turned to minimising 
pre-analytical variables prior to cfDNA methylation analysis. 

Methods 

We recently described the development of an approach using an exogenous 
DNA Construct to Evaluate the Recovery Efficiency of cfDNA following the 
extraction and BISulfite modification steps (CEREBIS).(1) The strategic 
placement of cytosine bases in the 180 bp CEREBIS spike-in control enables 
PCR amplification of the construct by a single primer set both after plasma DNA 
extraction and following bisulfite modification. Here we report the application of 
this technique in 107 consecutive patient plasma samples submitted for 
quantitative cfDNA methylation analysis. 

Results 

The mean recovery of cfDNA (estimated using CEREBIS), following extraction 
and bisulfite modification, was 37% +/- 7%. 9/107 samples (8.4%) were found 
to be outside of control limits, where recovery of CEREBIS indicated significant 
differences in the efficiency of sample pre-analytical processing (Figure 
1). Recognition of these out-of-control samples precluded subsequent 
molecular analysis. 

Conclusion 
Monitoring of CEREBIS recovery has two key advantages. Firstly, it can be 
used to identify samples breaching control limits. Secondly, CEREBIS can 
assist in further assuring that any observed biological effect in serial samples 
analysed from a single patient is likely true and unlikely to be related to the pre-
analytical technical factors in cfDNA extraction/bisulfite modification. 
Implementation of data-driven quality control measures, such as the one 
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described, has the potential to improve the quality of liquid biopsy methylation 
analysis, interpretation and reporting. 

References 

1. Goh SK, Cox DRA, Wong BKL, Musafer A, Witkowski T, Do H, Muralidharan V,
Dobrovic A. A Synthetic DNA Construct to Evaluate the Recovery Efficiency of Cell-
Free DNA Extraction and Bisulfite Modification. Clin Chem 2021; 67:1201-9.

Figure 1. Control chart illustrating cfDNA recovery in 107 consecutive patient samples 
following cfDNA extraction and bisulfite modification as measured by ddPCR using 
CEREBIS. The mean recovery efficiency was 37% +/- 6. Upper and lower control limits 
(UCL, LCL) were set according to the beta probability distribution. Samples breaching 
control limits (n=9) are marked with an Ⅹ. cfDNA extraction and bisulfite modification 
batches are marked. 
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Combined targeting strategy of gp130/STAT3 inhibitors with chemotherapy and SMAC 
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Background 
Inflammatory cytokines, such as interleukin-6 (IL-6) and IL-11, activate the signal transducer 
and activator of transcription 3 (STAT3), which drives the gene transcription of cellular 
processes attributed as hallmarks of cancer. High levels of these cytokines, in combination 
with driver mutations, facilitate tumour growth and progression in pre-clinical models of colon 
cancer. Previous studies in our laboratory identified bazedoxifene (BZA) as a small molecule 
inhibitor of gp130 (the receptor common to the IL-6 family of cytokines), selectively 
suppressing IL-6 and IL-11 signalling reduce colon and gastric tumour growth in vivo 
(Thilakasiri et al, EMBO Mol Med 2019).  

Aims 
The aim of this study is to determine the combined effects of BZA in combination with 
standard of care chemotherapy and SMAC mimetics to mediate anti-tumour effects via pro-
apoptotic signalling pathways in colon cancer. Additionally, we also assessed the combined 
effects of these combinations on other cell signalling pathways in colon cancer.  

Methods 
Using organoids derived from the sigmoid and ascending colon of stage II and III patients, 
the combined efficacy of BZA and chemotherapy (5-fluorouracil, oxaliplatin and the active 
metabolite of irinotecan-SN38) as well as BZA and SMAC mimetics (LCL-161 and Birnipant) 
were assessed using drug synergy assays. The effects of these drug combinations on pro-
apoptotic pathways were analysed using flow cytometry and dot protein arrays. Further, the 
effects of the combinations on cell signalling pathways were assessed using reverse phase 
protein arrays and the levels of STAT3 activation in response to gp130/STAT3 signalling 
were characterised by Western Blotting.  

Results 
Our results demonstrated that treatment with BZA combined with standard of care 
chemotherapy and SMAC mimetics increased apoptotic cell signalling in colon cancer cells 
and patient derived organoids. BZA treatment sensitized cells to chemotherapy treatment 

and SMAC mimetics via the activation of NF-k signalling leading to a potent increase in 

apoptosis demonstrating that co-targeting of gp130/STAT3 signalling inhibition with 
chemotherapy and SMAC mimetics could be a novel therapeutic angle for patients with early 
stage and advanced stage colon cancer.  
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Bone microarchitecture and estimated failure load are deteriorated 
whether patients with chronic kidney disease have normal bone mineral 

density, osteopenia or osteoporosis 
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Introduction: Measurement of bone mineral density (BMD) is recommended in patients 
with chronic kidney disease (CKD). However, most persons in the community and most 
patients with CKD have osteopenia, suggesting fracture risk is low. Bone loss compromises 
bone microarchitecture which increases fragility disproportionate to modest deficits in BMD. 
We therefore hypothesized that patients with CKD have reduced estimated failure load due 
to deterioration in microarchitecture irrespective of whether they have normal femoral neck 
(FN) BMD, osteopenia or osteoporosis. 

Methods: We measured distal tibial and distal radial microarchitecture in 128 patients with 
CKD and 275 age- and sex-matched controls using high resolution peripheral quantitative 
computed tomography, FN-BMD using bone densitometry and estimated failure load at the 
distal appendicular sites using finite element analysis. 

Results: Patients versus controls respectively had: lower tibial cortical area 219 (40.7) vs. 
237 (35.3) mm2, p =0.002, lower cortical volumetric BMD 543 (80.7) vs. 642 (81.7) 
mgHA/cm3 due to higher porosity 69.6 (6.19) vs.61.9 (6.48)% and lower matrix mineral 
density 64.2 (0.62) vs. 65.1 (1.28)%, lower trabecular vBMD 92.2 (41.1)vs. 149 (43.0) 
mgHA/cm3 due to fewer and spatially disrupted trabeculae, lower FN-BMD 0.78 (0.12) vs. 
0.94 (0.14) g/cm2 and reduced estimated failure load 3825 (1152) vs. 5778 (1467) N, all p < 
0.001. Deterioration in microarchitecture and estimated failure load was most severe in 
patients and controls with osteoporosis. Patients with CKD with osteopenia and normal FN-
BMD had more deteriorated tibial microarchitecture and estimated failure load than controls 
with BMD in the same category. In univariate analyses, microarchitecture and FN-BMD 
were both associated with estimated failure load. In multivariable analyses, only 
microarchitecture was independently associated with estimated failure load and accounted 
for 87% of the variance. 

Conclusions: Bone fragility is likely to be present in patients with CKD despite them having 
osteopenia or normal BMD. Measuring microarchitecture may assist in targeting therapy to 
those at risk of fracture. 

Keywords: Bone microarchitecture, Chronic kidney disease, Cortical porosity, HR-pQCT, Osteoporosis, Trabecular density 
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Fig. 1. Cortical and trabecular microarchitecture and femoral neck BMD are more deteriorated in patients with CKD (yellow 
dots) than in controls (green dots). The greater the cortical porosity, (a) the fewer the numbers of trabeculae, (b) the greater the 
trabecular separation but (c) no association with trabecular thickness. (d) Greater cortical porosity was associated with lower 
matrix mineral density and (e) greater inhomogeneity in trabecular spatial distribution. (f) Compared with a control, the patient 
with CKD had loss of homogeneity in distal tibial trabecular spatial distribution. Magnified section shows increased cortical 
porosity with trabecularized cortex producing fragments that may be mistaken as trabeculae and contribute to the 
inhomogeneity. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of 
this article.) 

Graphical Abstract
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Variance in Estimated Strength Along the Femoral Neck and Radius is Accounted for 
Differences in Macro- and Micro-architecture, not Bone Mass 

Ali Ghasem-Zadeh,1 Naghme Firouzi,2 Olga Panagiotopoulou,3 Phil Salmon,4 Narelle E McGregor,5 Rita 
Hardiman,6 Natali A Sims,5 and E Seeman1

1Depts of Medicine and Endocrinology, Austin Health, University of Melbourne, Australia, 
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3Monash Biomedicine Discovery Institute, Monash University, Melbourne, Australia 
4 Bruker Micro-CT, Kontich, Belgium 
5 Bone Cell Biology & Disease Unit, St. Vincent's Institute of Medical Research, Melbourne, Australia  
6 Melbourne Dental School, Faculty of Medicine, The University of Melbourne, Australia 

Introduction Resistance to fracture is achieved by modelling and remodelling adding bone to, or 
removing bone from, its periosteal (external) and three (endocortical, intracortical, trabecular) 
components of its endosteal (internal) surfaces.  These cellular events modify the spatial distribution 
and mineral content of the volume of bone without necessarily altering its mass.  For example, similar 
amounts of bone are used to assemble adjacent cross sections differing in size, shape and 
microarchitecture along a tubular bone.1,2 As these studies were confined to regions only ~36 mm in 
length, we hypothesized that, if this observation is confirmed in whole post-mortem specimens, the 
variance within a cross-section, and from cross-section to cross-section along a bone will be accounted 
for by focal differences in macro- and micro-architecture, not mass.  

Methods We quantified macro-structure of the cross-sections of 5 radii and 5 femora from human 
post-mortem specimens using CT-Scan (300 microns), and micro-structure of the cross-sections of the 
distal and proximal metaphyseal-diaphyseal regions (1/3 of bone length) of 18 radii and 5 femora using 
HR-pQCT (82 micron).  Bone cross sectional area, moment of inertia and cortical thickness were 
measured using Bone J and 3Matic software for CT images. Finite element analysis (FEA) was used to 
estimate bone strength. 

Results  Bone 
mass was constant 
along diaphyseal 
regions of radii, femoral 
neck and distal femur 
(figure).  Along the 
metaphyseal regions, 
the constant mass was 
fashioned with a large 
void volume and high 
surface area/matrix 
volume forming mainly 
trabecular bone.  At the 
mid-diaphyseal regions 
the same mass was 
fashioned with small 
intracortical and medullary void volumes and low surface area/matrix volume forming cortical bone.  
Preliminary FEA showed a reduction in strains in areas with greater cortical thickness and moment of 
inertia.   

Conclusion Maintaining optimal focal strain is achieved by diversity in structure more than mass. 

Keywords: Bone microstructure, bone strength 

1. Ghasem-Zadeh A et al. Bone. 2017; 101:206-213.
2. Zebaze RM et al. J Bone Miner Res. 2007;22:1055-61
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Proof of principle that loss of mismatch repair protein reduces tumour burden 

in mouse model of gastric cancer 

1Olivia Newton-John Cancer Research Institute and School of Cancer Medicine La 

Trobe University, Heidelberg, Australia 
2QIMR Berghofer Medical Research Institute, Brisbane, Australia 

Aim 

Gastric cancer (GC) remains the third leading cause of cancer-related death 

worldwide. Unfortunately, only a subset of GC patients, characterised by tumours 

with high microsatellite instability (MSI), responds to immune checkpoint (ICI) 

therapy. In the context of GC, the mechanisms of how MSI improves ICI therapy 

responses remain poorly understood. Here we are undertaking a proof of principle 

study to demonstrate in novel GC mouse models that loss of mismatch repair protein 

MLH1 confers MSI phenotype and impairs tumour growth via altered anti-tumour 

immune responses. 

Methods 

To study the functional and mechanistic effects of loss of MLH1 protein, we 

established MLH1-deficient (Kras-, Pi3kca-, Tp53-mutant) murine tumour organoids 

via CRISPR/Cas9 technology. These organoids were subcutaneously allografted into 

immunocompetent C57BL/6 mice to study tumour progression, immune surveillance, 

and responses to immunotherapy in vivo. 

Results 

MSI testing confirmed that MLH1-proficient parental organoids are MSI low, whereas 

MLH1-deficient organoids are MSI high. MLH1-deficient tumours were considerably 

smaller compared to MLH1-proficient tumours. MLH1-deficient tumours showed a 

significantly higher number of CD8+ T cells. Additionally, MLH1-deficient tumours 

were similar in size to MLH1-proficient tumours when allografted into Rag1-/- mice. 

Interestingly, CD8- and CD4-depleting experiments showed an involvement of 

CD4+ T cells in the impairment of MLH1-deficient tumour growth. However, 

treatment with anti-PD-1 or anti-CTLA-4 only marginally reduced tumour mass 

further. We are currently investigating the underlying mechanism for the impaired 

growth of MLH1-deficient organoid allograft tumours via tumour mutational burden 

analysis and neoantigen testing. 

Conclusion 

Taken together, we provide evidence that loss of MLH1 leads to high MSI in gastric 

tumours, reduces tumour growth but does not increase response to ICI therapy. Our 

findings encourage further studies to investigate the mechanisms of impaired tumour 

growth after MLH1 loss in GC and may provide insights leading to improve ICI 

therapy responses for GC patients. 
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Radioactive recoveries following clinical production of 2-Deoxy-2-
[18F]fluoroglucose ([18F]FDG) using Synthera synthesizers 
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2 Department of Medicine, Dentistry and Health Sciences, The University of 
Melbourne, VIC, Australia 
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Background: 
2-Deoxy-2-[18F]fluoroglucose ([18F]FDG) is one of the most frequently produced and
utilized radiotracer in positron emission tomography. The production of ([18F]FDG)
involves the trapping and subsequent elution of fluorine-18 from a QMA cartridge,
the labelling of tetraacetyl mannose triflate using dried K[18F]F/kryptofix, followed by
hydrolysis using NaOH. [18F]FDG is then purified via SCX, alumina and C-18
cartridges. Residual radioactivity trapped on the cartridges is a reflection of the
efficiency of the process. Incomplete elution of F-18 from the QMA cartridge means
that radioactivity will remain there. Unreacted fluoride will be retained on the alumina
cartridge and any unhydrolysed products will be trapped by the C-18 cartridge.

Aims:  
To investigate the residual radioactivity remaining on the various cartridges post 
synthesis. 

Methods:  
Fluorine-18 was produced with an 18/18 IBA Cyclotron and [18F]FDG was produced 
in either an IBA Synthera® V2 or IBA Synthera® + (Louvain-la-Neuve, Belgium). 
Reagents and IFPs are provided by ABX (Radeberg, Germany). Following 24 hours 
post production, the IFP is removed from the synthesizer, and residual radioactivity 
of the components (reactor, QMA, SCX, C18, and Alumina) backdated to end of 
synthesis (EOS).  

Results:  
Following 177 productions and their recoveries, 71%±0.95 of the activity is trapped in 
the Alumina, while 11.84%±0.63 is found in the reactor vial. The remaining was 
found in the QMA (9.18%±0.51), C18 (4.47%±0.22) and SCX (3.12%±0.32).  

Conclusion:  
Based on our results, elution of F-18 from the QMA as well as hydrolysis of the 
intermediate proceeds with > 90% efficiency. The crucial step that determines 
radiolabelling yields is the efficiency of the drying of the [18F]KF/kryptofix complex 
under vacuum and the subsequent labelling. Our preventative maintenance therefore 
mainly focusses on maintaining the efficiency of the vacuum pumps and the heater 
elements of our synthera modules. 
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Somatic Mosaic Mutation Gradient Detected in Trace Brain Tissue 

from Stereo-EEG depth Electrodes 
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A. Laing 6,8, Martin K Hunn 10, Thanomporn Wittayacharoenpong 6,8, Marian Todaro 6,8,  Sheila

K. Patel 1,11,  Melanie Bahlo 3,4, Patrick Kwan 5,6,7,8, Terrence J O’Brien 5,6,7,8, Ingrid E. Scheffer 

1,2,11,12,13,  Samuel F. Berkovic 1,13*, Piero Perucca 1,5,6,8,13* 

1Department of Medicine (Austin Health), University of Melbourne, Heidelberg, Australia; 

2Murdoch Children’s Research Institute, Parkville, Australia; 3Population Health and 
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Melbourne Hospital, University of Melbourne, Parkville, Australia; 8Department of 

Neurosciences, The Central Clinical School, Monash University, Melbourne, Australia; 

9Department of Neurology, St Vincent’s Hospital, Fitzroy, Australia; 10Department of 
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Melbourne, Royal Children’s Hospital, Parkville, Australia; 13Bladin-Berkovic Comprehensive 
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*These authors contributed equally to this work

Objectives: Mosaic pathogenic variants restricted to brain are increasingly recognized as a 

cause of focal epilepsies. We aimed to identify a mosaic pathogenic variant and its anatomical 
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gradient in brain DNA derived from trace tissue on explanted stereo-electroencephalography 

(SEEG) electrodes.  

Methods: We studied a patient with non-lesional multifocal epilepsy undergoing pre-surgical 

evaluation with SEEG. Following explantation, electrodes were divided into 3 pools based on 

their brain location (right posterior quadrant, left posterior quadrant, hippocampus/temporal 

neocortex). Tissue from each pool was processed and DNA whole genome amplified prior to 

high-depth exome sequencing. Droplet digital PCR was performed to validate mosaicism. 

Brain-specific GFAP protein assay enabled cell-of-origin analysis. 

Results: We demonstrated a mosaic gradient for a novel pathogenic KCNT1 loss-of-function 

variant, c.530G>A, p.W177X, predicted to lead to nonsense-mediated decay. Strikingly, the 

mosaic gradient correlated strongly with the SEEG findings as the highest mutant allele fraction 

was in the right posterior quadrant, reflecting the most epileptogenic region on EEG studies. 

Elevated GFAP level indicated enrichment of brain-derived cells in SEEG cell suspension.  

Conclusions: This study demonstrates proof-of-concept that mosaic gradients of pathogenic 

variants can be established using trace tissue from explanted SEEG electrodes. (194/200 words) 
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DISCUSSION
➢ The likelihood of a patient aged 65 and older having their MHR accessed by an ED clinician, is low

➢ ED pharmacists are most likely to access a patient record when compared to doctors and nurses

➢ The results highlight the need for targeted education and awareness raising to improve MHR access by
doctors and nurses (in particular) practicing in the ED

➢ Given the likelihood of being a repeat patient may increase as patients get older, it’s possible that the
internal hospital medical record system sufficed (for clinicians, when patients over 85 presented),
meaning clinicians didn’t need to look further into the MHR for patient history [5]

➢ The results may suggest clinicians see value in utilizing the MHR system when patients are critically ill
and require immediate attention

➢ This research is limited by a number of factors. MHR access does not indicate use of information within
the patient record.

➢ Further research into why a clinician would use MHR and the the value of information within, is
required

CONCLUSION
➢ There is low prevalence of MHR access (for patients aged over 65) in the ED, particularly by doctors

and nurses

➢ This result emphasizes the need for policy targeting MHR use and engagement by clinicians in the ED
and across the healthcare system

➢ Pharmacists appear to see benefit in accessing the MHR system – such as when patients arrive via
urgent ambulance and/or are triaged as critical. The efficiency gain in this situation should be explored,
and leveraged to promote use of the system if and where it makes sense.

Predictors of My Health Record Access by Emergency Department Clinicians for Consumers 
Aged 65 and Over: an Audit Log Analysis

AUTHORS:
Mullins A1-3, Skouteris H2,4, Morris H2, Enticott J1

1. Monash Centre for Health Research and Implementation, School of Public
Health, Faculty of Medicine, Monash University, Victoria, Australia

2. Health and Social Care Unit, School of Public Health, Faculty of Medicine,
Monash University, Victoria Australia
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INTRODUCTION:
➢ Older patients frequently present to the emergency department (ED), often

presenting with many comorbidities that can complicate the delivery of care
[1]

➢ Solutions to support improved quality of care and patient outcomes in the ED
are highly sought after, and present an opportunity to deliver great benefit to
older patients

➢ Electronic health records (EHRs), digital shared versions of a patient health
record, are one of the proposed solutions, introduced to support the delivery
of efficient and higher quality care in the ED [2]

➢ In Australia, the national personally controlled EHR (known as My Health
Record, MHR) was implemented as an opt-out system in 2019

➢ Despite the potential of MHR for older patients, the impact, use and
predictors of use in the ED has not yet been explored [3]

OBJECTIVE:
A first of it’s kind [3], this research explores the predictors of clinicians use of 
MHR in the ED, when a consumer aged 65 and over presents to the ED. Based on 
previous research (of all aged patients) by the same authors [4], we hypothesized 
that: increasingly age, greater triage urgency and arrival via ambulance would be 
associated with MHR access by ED clinicians for patients who present to the ED 
aged over 65.

METHOD:

RESULTS:

[1] Samaras N, Chevalley T, Samaras D, Gold G. Older patients in the emergency department: a review. Annals of emergency medicine. 2010 Sep 1;56(3):261-9.
[2] Esmaeilzadeh P, Mirzaei T. The potential of blockchain technology for health information exchange: experimental study from patients’ perspectives. J Med Internet Res. 2019;21(6):e14184.
[3] Rudin RS, Motala A, Goldzweig CL, Shekelle PG. Usage and effect of health information exchange: A systematic review. Ann Intern Med. 2014;161(11):803-11.
[4} Mullins AK, Skouteris H, Rankin D, Morris H, Hatzikiriakidis K, Enticott J. Predictors of Clinician Use of Australia’s National Health Information Exchange in the Emergency Department: an Analysis of Log Data. International Journal of Medical Informatics. 2022 Feb 22:104725.
[5] Mullins, A., Morris, H., Bailey, C., Ben-Meir, M., Rankin, D., Mousa, M., & Skouteris, H. (2021). Physicians’ and pharmacists’ use of My Health Record in the emergency department: results from a mixed-methods study. Health Information Science and Systems, 9(1), 1-10.

IN COLLABORATION WITH:
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Gender (ref: male)

Female

Age (ref: 65-74)

75-84*

85+

Time (ref: outside business hours)

Inside business hours*

Arrival method (ref: not arriving via ambulance)

Arrival via non-urgent Ambulance

Arrival via urgent ambulance*

Refferal type (ref: else)

Review

GP with letter

Triage category (ref: <120 mins)

<60 min*

< 30 mins*

< 10 mins*

Immediately*

Admission status (ref: not admitted)

Short Stay

Yes*

LOS (ref: <4 hours)

4-24 hours*

>24 hours

Diagnosis (ref: injury & other external causes)

Else

Odds ratio(significance p<0.001)

Secondary routinely-collected audit-log data was explored 
retrospectively, linked to attendance data (of patients 65 years and 
older) and human resources data

The audit-log encompassed all patients who presented to the ED 
between August 2019-2021 at Cabrini Health (Melbourne, 
Australia based and realizes 20,000 ED presentations annually)

The primary outcome was MHR access (or not) by an ED clinician 
[nurse, doctor or pharmacist] within 3 days of ED presentation 

Stata V6 facilitated logistic regression of nine independent 
variables (age, gender, triage category diagnosis, presentation 
time, method of arrival, gender, type of referral, length of stay 
(LOS), admission decision)

Pharmacists, doctors 
and nurses accessed 
25.77%, 4.07% and 

0.64% of patient 
MHRs (respectively)

22,510 patients 
≥65 presented 

to the ED

6,377 (28.33%) had 
their MHR accessed 

within 3 days of 
presenting
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Modelling the effects of cascade gamma scatter in PET 

Background: With the increasing use of novel positron emitting radioisotopes such as 89Zr and 
124I that have associated high energy cascade photons coincident with the annihilation photons, 
the impact of coincident cascade gamma photons on quantitation requires consideration. 
Interaction of these cascade gammas through the scattering process in the object can lead to a 
down-scattering into the PET energy window range, thereby contributing to the number of 
detected PET events. 

Aims: To determine, through simulation and measurement, the extent of cascade gamma 
scatter contamination in the PET energy window as a function of the object volume size. 

Methods: A GEANT4 model was developed to allow the simulation of the radioactive decay 
process of a number of radioisotopes within a range of object volumes and the resultant 
coincident detection by the PET detector system. 

The tracking stage of the simulation within the object was designed to allow a number of 
different event scenarios to be simulated, among them being; accepting all events, terminating 
cascade gamma tracks, terminating compton scattering events within the object. 

Results: Using the 18F results as a reference, radioisotopes without cascade gamma’s such as 
68Ga, 64Cu show similar dependence to 18F. For 68Ga, the effects of the higher energy positron 
were evident for smaller volumes where there was a significant fraction of positrons escaping 
from the object. For radioisotopes with cascade gamma’s (22Na, 89Zr, 124I), there was up to a 
10% increase in the detected coincidences for object sizes larger than 24 cm in diameter. 

Conclusion: A series of simulations have been undertaken to determine the effect of cascade 
gammas in positron decay to the accuracy of activity concentration determination. The down-
scatter effect can contribute up to a 10% increase (relative to 18F) in the resultant measured 
activity concentration. 
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G. J. O’Keefe1, S. J. Gong1, G. Rouvalis1, S-T Lee1,2, A. M. Scott1,2 

Low Activity Reconstruction of Philips PET Scans 

1. Department of Molecular Imaging and Therapy, Austin Health
2. Olivia Newton John Cancer Research Institute, Heidelberg, Vic, Australia

Aims: Using 89Zr acquisitions from a theranostic protocol with injected activities 
of order 74 MBq, the standard reconstruction parameters available gave rise to 
unacceptably low Signal Noise ratios . This study systematically investigated 
the effect of varying iterations and/or relaxation parameters on the image quality 
of a range of low activity acquisitions. 

Methods: In addition to a number of low activity 89Zr theranostic scans, 
phantom acquisitions were acquired in listmode and a range of event sub-
sampling was performed to generate a controlled range of pseudo injected 
activities. These scans were then retro-reconstructed with in-house modified 
reconstruction protocols. The modified protocols used a significantly lower 
relaxation parameter value compared to the standard value used (0.2 vs 1.0) 
but in turn gave rise to degradation in the spatial resolution. 

Conclusion: From the reconstruction of the patient theranostic and phantom 
scans, the SNR and spatial resolution were optimised for a range of low level 
injected activity levels. 
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ABSTRACT 

Purpose of review 

Improving HIV testing uptake is essential to ending the HIV pandemic. HIV testing approaches can be opt-in, 

opt-out or risk-based. This systematic review examines and compares the uptake of HIV testing in opt-in, opt-out 

and risk-based testing approaches.  

Recent findings 

There remains missed opportunities for HIV testing in a variety of settings using different approaches: opt-in (a 

person actively accepts to be tested for HIV), opt-out (a person is informed that HIV testing is routine/standard of 

care, and they actively decline if they do not wish to be tested for HIV) or risk-based (using risk-based screening 

tools to focus testing on certain individuals or sub-populations at greater risk of HIV). It is not clear how the 

approach could impact HIV test uptake when adjusted for other factors (e.g. rapid testing, country-income level, 

test setting and population tested). 

Summary 

We searched four databases for studies reporting on HIV test uptake. In total, 18,238 records were screened, and 

150 studies were included in the review. Most studies described an opt-in approach (87 estimates), followed by 

opt-out (76) and risk-based (19). Opt-out testing was associated with 64.3% test uptake (I2=99.9%), opt-in testing 

with 59.8% (I2=99.9%), and risk-based testing with 54.4% (I2=99.9%). When adjusted for settings that offered 

rapid testing, country income level, setting and population tested, opt-out testing had a significantly higher uptake 

(+12% (95% confidence intervals: 3-21), p=0.007) than opt-in testing. We also found that emergency department 

patients and hospital outpatients had significantly lower HIV test uptake than other populations. 
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Quality indicators for opioid prescribing for acute postoperative pain: a scoping literature review 

Elizabeth Su (1,2); Christopher McMaster (1,3,4,5); Parnaz Aminian (1,2); Amy Scott (1,2); David FL 
Liew (1,3,4,6) 

Affiliations: 
1. Medicines Optimisation Service, Austin Health
2. Pharmacy Department, Austin Health
3. Department of Clinical Pharmacology and Therapeutics, Austin Health
4. Department of Rheumatology, Austin Health
5. Centre for Digital Transformation in Health, University of Melbourne
6. Department of Medicine, University of Melbourne

Background: 
Inappropriate opioid prescribing for acute postoperative pain increases patients’ risk of opioid-
induced ventilatory impairment, persistent post-surgical opioid use, or diversion. Optimising 
postoperative opioid prescribing is key to hospital opioid stewardship; however there is currently no 
set of quality indicators designed specifically to guide improvements in opioid prescribing for acute 
postoperative pain.  

Aim:  
To identify candidate quality indicators for opioid prescribing for acute postoperative pain through a 
scoping literature review. 

Methods:  
Peer-reviewed and grey literature were searched for opioid stewardship metrics publications and 
evidence-based guidelines or expert consensus statements relevant to opioid prescribing for acute 
postoperative pain. A literature review was performed in the MEDLINE database to identify opioid 
stewardship intervention studies for adult surgical patients, supplemented by review of reference 
lists. For local relevance in Australia, published final studies of abstracts from the Society of Hospital 
Pharmacists Australia’s Medication Management conferences 2015-2020 were also included. From 
these references, measures that were relevant to opioid prescribing for acute postoperative pain 
were extracted as candidate quality indicators. Similar candidate quality indicators were combined 
to provide a single metric description and were categorised into domains and subdomains through 
investigator consensus. 

Results: 
The review identified 11 relevant opioid stewardship metrics publications, 25 recent guidelines or 
consensus statements, and 126 opioid stewardship intervention studies in surgical settings. From 
these publications, 65 candidate quality indicators were derived across 3 major domains and 10 
subdomains:  
• Opioid exposure: opioid exposure as inpatient, opioid exposure at discharge, opioid exposure

after discharge
• Patient outcomes: opioid-related morbidity or mortality, pain management and patient

satisfaction, organisational performance
• Quality improvement processes: medication review, planning and communication, assessments

and monitoring, staff education

Discussion: 
Implementing quality indicators into routine practice will require expert consensus to select metrics 
that represent the range of stewardship subdomains and are feasible to measure with automated 
reporting, and to determine how metrics should be reported to most effectively inform clinical 
practice.  
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Lead institution: Translational Genomics and Epigenomics Laboratory, Department of 

Surgery, The University of Melbourne, Australia 

Title: Clinical utility of personalised somatic genomic rearrangement biomarkers after surgical 

resection of non-small cell lung cancer 

Aim: To monitor circulating tumour DNA (ctDNA) levels pre- and post-surgical resection 

using the personalised somatic genomic rearrangement (GR) markers as a predictor of 

relapse/disease-free survival in surgically treated non-small cell lung cancer (NSCLC) patients 

Background: 30% to 55% of non-small cell lung cancer (NSCLC) patients relapse after tumour 

resection surgery within 5 years. For early-stage NSCLC patients, PET/CT scan is the only 

widely available method for relapse monitoring. Recent studies have indicated that monitoring 

of ctDNA levels is more sensitive and specific than CT scans in many tumour types for 

recurrence detection. However, ~20 to 40% of the NSCLC cancer patients do not bear a 

recurrent mutation as a biomarker for ctDNA monitoring. Personalised somatic genomic GR 

identified from the tumour tissue by whole genome sequencing (WGS), can be utilised as 

biomarkers for the detection of ctDNA to enable monitoring of cancer using probe-free digital 

PCR especially for patients without a clear truncal mutation. 

Methods 

Tumour DNA is extracted from FFPE tumour tissue for 30X WGS. Somatic GRs were then 

identified from the WGS data using the genomic rearrangement caller (GRIDSS). A software 

pipeline was developed to select up to five GR markers and design PCR primers binding with 

the flanking region of the breakpoint in each somatic GR marker. The primers were validated 

using droplet digital PCR (ddPCR) with the buffy coat DNA as a germline DNA control. Two 

GR markers showing the best ddPCR results were chosen for longitudinal ctDNA monitoring 

in plasma samples being collected before surgery and at 15 time points after surgery over 3 

years. 

Results 

Personalised primers targeting somatic GRs were successfully designed. ctDNA was detected 

before/during the relapse timepoint in relapse patients. 

Conclusions 

Somatic GRs were successfully identified without germline WGS data. Biomarkers designed 

from the somatic GRs can be used to monitor the tumour relapse and treatment response. 
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Young. K1, Ackermann. A1, Lee. S.T1, Weickhardt A1, Scott A.M1 

Development of High Performance Liquid Chromatography (HPLC) Quality 
Control Method for evaluation of 18F-fluoro-dihydrotestosterone (18F-
FDHT), an androgen receptor PET imaging ligand 

1.Austin Health

Background: Androgen receptor signalling inhibitors (ARSi) have been shown to be 
an effective treatment for castrate-resistant prostate cancer; however, due to the 
cancer’s heterogeneity in vivo initial treatment response and response durability are 
variable. A selective androgen receptor imaging agent would provide a better 
assessment of androgen receptor status, hence, predict patient’s likely response to 
ARSi therapy. 18F-FDHT is one of the most promising androgen receptor PET imaging 
ligand.  

Aims: Develop and optimize a HPLC quality control method and establish release 
specification to evaluate the in house radiosynthesis of 18F-FDHT as an androgen 
receptor imaging agent for human clinical trial.   

Methods: An isocratic reverse-phase method was developed on a Shimadzu 
Prominence HPLC system with LabLogic Flow Ram radio-HPLC detector for radiation 
detection, using Shimadzu Labsolution software for analysis. Standard curve of FDHT 
was produced with serial dilution method to determine minimum detectable limit of the 
system and specific activity calculation.  

Results: Baseline separation of FDHT standard (retention time 9.7 minutes) and 
precursor (retention time 13 minutes) was achieved. All radiochemical impurities 
produced during radiosynthesis were identified with our method. Validation tests and 
routine production yielded an average (n=14) radiochemical purity of 99.2% and 
specific activity 75 GBq/µmol respectively. 

Conclusion: A robust HPLC method has been developed for the quality control testing 
of 18F-FDHT. The ligand is currently being used in our human clinical research trials.   
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