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Pleural mesothelioma is an aggressive thoracic cancer 
(Figure 1A) that is caused by asbestos, typically inhaled as 
a dust (Figure 1B). Australia, and Western Australia in 
particular, has the highest incidence in the world of 
mesothelioma. No cure currently exists, and prognosis is 
dismal with a median survival time of 9-12 months. Palliative 
care is currently the most common treatment option.  An 
estimated 550 individuals succumb to this disease each year 
in Australia, and over 15,000 worldwide. 

 

 

 

 

Immunotherapy can provide complementary approaches to 
cancer treatment, directing or boosting the patient’s immune 
system in a manner that can aid recognition of, or reactivity 
against, tumours.  One of the most successful 
immunotherapy strategies so far is checkpoint blockade. 

T cells can kill other cells in the body if those become 
infected or damaged.  T cells also have a series of inbuilt 
‘checkpoints’ that stop the immune reaction spiralling out of 
control and damaging healthy cells. One of these 
checkpoints is the PD-1 pathway.  Activated T cells express a 
receptor called PD-1 which, when it binds to the ligand PD-
L1, causes the T cell to enter an ‘exhausted’ state.  
Tumours can express PD-L1 at high levels, stopping T cells 
from attacking them and escaping the immune system. 

Antibodies targeting the PD-1 checkpoint pathway have 
recently gained FDA approval for treating advanced 
melanoma, and are currently in clinical trials other cancers. 
These bind to either PD-1 or PD-L1 to stop them from 
engaging and so preventing or reversing the exhausted state 
of the anti-tumour T cells. 

Evidence from other cancers suggests that patients with PD-
L1 positive tumours respond better to PD-1 checkpoint 
blockade. Identifying PD-L1-positive mesothelioma tumours 
would give us reason to believe that PD-1 ‘checkpoint 
blockade’ therapies could help patients with mesothelioma,  

Mesothelioma patients frequently develop effusions of fluid in 
the pleural cavity, which are often drained to reduce 
discomfort. Since this area is next to the tumour, we predict 
that PD-1 expression on lymphocytes will be higher in pleural 
effusion than in blood. 

We also analyse PD-L1 expression on monocytes from 
pleural fluid and peripheral blood; monocyte PD-L1 
expression has been recently reported as an indicator of 
disease severity in ovarian cancer. If the same were true in 
MPM it may provide opportunity for an easy diagnostic test. 
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Introduction Aims 

Methods 

Mononuclear cells from peripheral blood (PBMC) and 
matched pleural effusions (PEMC) from the same patients 
were isolated and analysed by flow cytometry.  

CD8+ and CD4+ T cells were analysed for expression of 
both the PD-1 receptor and the PD-L1 ligand (Figure 2). 

Results are summarised in Table 1. In pleural effusions, the 
proportion of both CD4+ and CD8+ T cells expressing PD-1 
was seen to be double that observed in the blood. Changes 
in PD-L1 within both CD4+ and CD8+ were minimal, and not 
statistically significant (Paired t-test, <0.05). 

Conclusions/discussion 
Results so far have confirmed that lymphocyte PD-1 
expression is indeed elevated in the pleural fluid when 
compared to the blood. This may reflect the immune-
suppressive conditions of the tumour environment, where 
tumour cells or other cells recruited by the tumour can either 
secrete immune-suppressive cytokines or suppress 
lymphocytes directly or indirectly by cell-cell contact. 

PD-L1 appears to be consistently expressed by a small 
proportion of both CD4+ and CD8+ lymphocytes, with PD-L1 
expression on monocytes currently undergoing analysis. 

Immunohistochemistry of mesothelioma tumour samples is 
nearing optimisation, with results expected to confirm PD-L1 
positive tumour cells in line with previous studies on other 
tumour types.  
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Results 

Patients 
Matched peripheral blood and pleural effusion samples were 
collected from 15 patients. Eligible patients had been 
diagnosed with malignant pleural mesothelioma, and had 
indwelling pleural catheters fitted to alleviate the symptoms of 
pleural effusion. 
Flow cytometry 
20 ml of peripheral blood was collected in K2EDTA tubes from 
patients. Pleural fluid samples were collected an by indwelling 
catheter into the pleural cavity. 

Peripheral blood mononuclear cells (PBMC) or pleural 
effusion mononuclear cells (PEMC) were isolated by Ficoll 
Paque gradient centrifugation, and frozen in liquid nitrogen 
until analysis. 

Once all samples were collected, cells were and stained using 
panels of fluorescently conjugated monoclonal antibodies and 
analysed by multicolour flow cytometry. 

Histology 
Biopsies from 30 mesothelioma patients were processed into 
tissue microarrays, comprising 1 mm tissue cores from each 
biopsy in paraffin wax blocks. 

Staining was performed either on a Ventana BenchMark Ultra 
autostainer (Roche) using clone SP263 (Roche), or manually 
using clone E1LN3 from Cell Signalling Technologies 

CT scan of thorax 

mesothelioma 

Asbestos fibres Asbestos rock Asbestos waste 

This project aims to investigate: 

1) PD-L1 expression in mesothelioma tumours, and whether 
PD-L1 expression is seen in areas of lymphocyte 
infiltration; 

2) The differences in PD-1/PD-L1 expression on immune 
cells between peripheral blood and pleural effusion

3) Correlation between PD-L1 expression on monocytes and 
patient prognosis. 

 
PD-L1 Immunohistochemistry 
Although a number of anti-PD-L1 antibodies are available, 
variable results can be obtained from immunohistochemistry. 
After trialling several different options, we have selected two 
antibodies and are in the final stages of optimisation. Figure 
3 shows positive control colorectal cancer sections for clone 
SP263 (Roche), and clone E1LN3 (Cell Signalling 
Technologies). PD-L1+ cells are brown, counterstained with 
haematoxylin in blue. Pictures are 30x magnification. 

Figure 1 
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CD8+ T cells CD4+ T cells 

% PD-1+ % PD-L1+ % PD-1+ % PD-L1+ 

PBMC 34.30 ± 10.18 3.86 ± 1.71 25.41 ± 10.79 4.01 ± 1.76 

PEMC 61.02 ± 12.01 5.02 ± 3.93 51.08 ± 14.59 6.52 ± 5.49 

p-value <0.0001 0.41 0.0004 0.10 
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Figure 2 

Table 1 
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Myocardial Infarction: Delays, decision making, and outcomes  
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Introduction 
• In Australia, an average of 25 patients per 

day die from MI.1 
• Current guidelines1 recommend time from 

symptom onset to revascularisation should 
be as soon as possible < than 90 minutes.  

• However, the median international 
prehospital delay time among patients with 
MI is long at 2 to 4.25 hours.2 

Aim 
• This study aimed to explore the symptom 

experience and factors that motivated the 
patient with MI to go to hospital.

Methods 
Study design 
• Qualitative, semi-structured interviews.  
Patients and setting 
• All patients with MI at SCGH from July 

2013 to Jan 2014.  
Interviews 
• Face-to-face in hospital or by telephone after 

discharge. 
• An open-ended question was asked. 
• Data analyses 
• Analysed using content analysis and 

constant comparative method. 
• Patient characteristics analysed using SPSS

22. 

• Ethical approval was obtained for this study 
from the Sir Charles Gairdner Hospital 
Group Human Research Ethics Committee.  
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Results 

Age (years) 
     Mean (SD) 
     Range 

 
63.3 (12.6 ) 

28 – 95  

Delay Time (hours) 
     Median (IQR) 3.8 (1.8 – 12.3) 

Mode of transport to hospital, 
n(%) 
      Ambulance 
      Royal flying doctor 
      Private 
      Missing 

129 (50.5) 
3     (1.2) 
117 (45.9) 
4     (1.6) 

Type of MI, n(%) 
      STEMI 
      NSTEMI 

 
82     (32.2) 
169   (66.3) 

Table 1 Patient Characteristics Category Sub-category n 
 
 
 
 
4. Sought help from 

Layperson 
 
Emergency 
department 
 
General Practitioner 
(GP) 
 
Consumer health 
information service 
Accessible health 
professional 

n=111 
 

n=54 
 
 

n=46 
 
 

n=10 
 

n=16 

Table 3 Help Seeking Behaviours 

Table 4 Help Seeking Outcomes 

Conclusion 
Less than 5% of patients arrived in the ED 
within the 1 hour optimal time period. 
Incorrectly, many patients sought help from 
their GP.  

The context of the event, diversity of 
symptom presentation, response to 
symptoms, and whom the patient sought help 
from were crucial in the patient deciding to 
seek help.  
 
New knowledge from this study highlights the 
importance of involving the layperson in the 
decision to seek prompt care and the urgency 
of immediate emergency transport by 
ambulance to the ED. 

[Do you know the symptoms of a heart 
attack? The heart foundation provides 

valuable information at 
www.heartattackfacts.org.au ] 

1. Context of the Event:
Location 
“Was in Bali, went to the hotel and lie down, waited a day 
and flew home.  Waited another day and then called a taxi 
to drive me to hospital.” [P 202] 
2. Diversity of symptom interpretation: 
Not recognising 
“Because I just didn’t feel right and I’d never experienced 
symptoms like this before, so I just dialled for the 
ambulance and… did the right thing!” [P 100] 
3. Response to symptoms: 
Ambivalence 
“…this chest pain, I had them for 2-3 days on and off; and 
at the end, it was very strong and very… continuous.  So 
we rang our doctor…” [P 203] 
Attributed to a harmless cause
“Just a mild pain, like having heart burn or trapped wind; 
tightness across the chest; slight nausea and hard to 
breath; and that was it.” [P 100] 

4. Sought help from:
Laypersons
“I’ve never felt pain like that before I didn’t know what it 
was.  I panicked so I rang my daughter up because I was 
on my own at home.” [P 98] 
Emergency Department 
“I just knew that something was wrong, I just knew it; so 
foolishly jumped in my car and drove to the hospital.” [P 
119] 
Conveniently accessible health professional
“…my husband, being a GP, said I had to be checked out; 
and because we live 25km out of town, we decided to get 
an ambulance.” [P 110] 

The study group 

Excluded 
• Not 1st admission 

(n=9) 
Eligible Participants 
Approached (n=358) Excluded 

• Unable to consent 
(n=46)

• Refused (n=38) 
• Unable to contact 

(n=17)
• Died (n=3)

Participants recruited 
(n=257) 

Excluded 
• Loss of recorded 

consent (n=2) Final Sample (n=255) 

Potential Participants 
(n=367) 

Figure 1 Study flow diagram 

Of the 367 patients eligible to participate, 255 
provided consent see Figure 1. 

Category Sub-category n 
 
1. Context of the 
     event 
 
 
 
2. Diversity of 
    symptom  
    interpretation  
 
 
 
 
 
3. Response to 
   symptoms 

Location at symptom 
onset 
 
Activity at symptom 
onset 
 
Not recognising 
symptoms 
 
Recognised symptoms 
 
Health professional’s 
symptom interpretation 
 
Ambivalence 
 
Attributed to symptoms 
to harmless cause 
 
Self relieve efforts 

n=21 
 
 

n=14 
 
 

n=57 
 
 

n=26 
 

n=7 
 
 

n=34 

n=13 
 

n=8 

Table 2 Onset and Response to Symptoms 

Category  Sub-category n 
5. Seeking help  
    resulted in: 
 
Layperson 

GP 

 
 
 
Consumer health 
information service 

Conveniently  
accessible health 
professional 

GP 

Transport to ED 

Dialled 000 

Sent to ED 

Sent home 
 
 
Dialled 000 
 

Transport to ED 
 

n=6 

n=53 

n=49 
n=17 

n=20 

n=7 

 
n=10 
n=11 

n=3 
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• Median delay time from symptom onset to 
arriving in the Emergency Department (ED) 
was 3.8 hours.  

• Only a few patients (n=10, 3.9%) arrived in ED 
within the optimal 1 hour time period. 
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Introduction 

Aim 
 To determine the health benefits and costs of 

prioritising allocation of deceased donor kidney 
transplants to indigenous Australians using an eplet 
and broad antigen based HLA-matching system 

 

Methods 

Acknowledgments  

 Indigenous Australians with end-stage renal disease 
(ESRD) have poorer outcomes after kidney 
transplantation, partly related to increased risk of 
acute rejection (greater number of human leukocyte 
antigen [HLA] mismatches compared to non-
Indigenous Australians), infectious complications 
(more immunosuppression to treat rejection) and 
extended waiting time on dialysis, the latter an 
independent risk factor for all-cause mortality (on 
average, indigenous Australians remain twice as 
long on the waiting list prior to transplantation 
compared to non-indigenous Australians). 

 Determine the association between HLA antigen 
and eplet mismatches with rejection using a linked 
dataset of primary grafts (population: all transplant 
recipients in Australia and New Zealand between 
2006-2011; n=3416) 

 Simulate a hypothetical priority allocation model 
(population: all Western Australia indigenous kidney 
transplant recipients between 2000-2011) 

 Perform an economic evaluation using decision 
analytical modelling 

Donor kidney 
available Allocation score Ranking Kidney offer 

Donor kidney 
available 

Antigen + eplet 
criteria Kidney offer 

Current allocation 

Priority allocation 

Allocation models: 

Results (1): Rejection risk 

HLA-DR eplet mismatch OR 95% CI p-value 

<10 ref* – 

10-15 1.65 133 – 2.05 < 0.001§ 

>15 1.74 1.41 – 2.15 < 0.001§ 

HLA-ABDR antigen mismatch OR 95% CI p-value
0 ref* – 
1 1.43 0.76 – 2.70 0.24 
2 1.46 0.83 – 2.56 0.18 
3 1.77 1.01 – 3.12 0.04§ 
4 2.12 1.20 – 3.73 0.01§ 
5 2.50 1.44 – 4.43 0.001§ 
6 2.92 1.65 – 5.18 < 0.001§ 

Rejection risk by broad antigen and eplet         
HLA-mismatches: 

  Rejection No rejection Total 

0-2 HLA-ABDR antigen MM 175 (14%,12-16) 1046 1221 

3-6 HLA-ABDR antigen MM 472 (21%,19-23) 1756 2228 

  Rejection No rejection Total 

<10 HLA-DR eplet MM 243 (14%, 13-16) 1428 1671 

≥10 HLA-DR eplet MM 402 (23%, 21-25) 1350 1752 

Proportion experiencing rejection: 

  Rejection No rejection Total 

0-2 HLA-ABDR antigen MM & 

<10 HLA-DR eplet MM 
103 (12%, 10-15) 735 838 

0-2 HLA-ABDR antigen MM & 

≥10 HLA-DR eplet MM 
33 (17%, 12-22) 163 196 

Combining broad antigen and eplet 
mismatches for rejection: 

 
 
Results (2): Priority 
allocation simulation model 

Patients 34 

Male (n, %) 15 (44%) 

Waiting time (months)* 57 [26] 

Antigen mismatches (number)** 
A 
B 

DR 
 Total ABDR 

1.1 
1.3 
1.3 
3.7 

37 [34] 

0.9 
1.2 
0.9 
3.0 

Patient characteristics: 

Indigenous 
Non-

indigenous 

Reallocated 

(n=5) 

39 [30] 

+14 [10] 

Actual waiting time (months)* 46 [21] 

Potential change in waiting time 

(months)* 

23 [17]

p<0.01 

Improved transplant potential (n,%) 5 (15%) 

Indigenous 

p=0.03 

Impact on recipients: 

Results (3): Economic 
evaluation – Decision 
analytical modeling  
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10 days 
$25,616 

1.5 days 
$3,757 

n=10,000 
Group average benefit versus Individual patient benefit 

Indigenous 
n=300 

-0.005 -0.003 -0.001 0.001 0.003 0.005

Reallocated

Indigenous

Reallocated

Indigenous

Incremental net health benefits (QALY gained) 

Indigenous versus Reallocated 

Proportion 
benefiting  

Percentage change in 
waiting time 

(10% to 50%) 

(10% to 50%) 

      Base-case analyses:  -0.001 QALY       0.004 QALY 

Sensitivity analysis: 

Conclusion 
 A priority allocation model for low immunological risk 

indigenous recipients would result in:
1) Reduced waiting time 
2) Improved health outcomes

 A priority eplet and broad antigen based allocation 
model may provide the critical first step to close the
health gap between Indigenous and non-Indigenous 
Australians with end-stage kidney disease

 Need to validate our threshold criteria for 
prioritisation in a large cohort of indigenous 
Australian transplant recipients with longer follow-up

 Analyses with inclusion of HLA serotypes specific to 
indigenous Australians, HLA-Cw, -DP and -DQ may
better estimate benefits and costs

Future directions 
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WHAT’S HAPPENING

Monday: 
Research Governance Service 

Presentation 1pm -  Joske Room West

Wednesday: 
New Investigator sessions with lunch 

provided from 12:30-2:40pm in  
Joske Room West

Wednesday Evening:
 from 5pm – Keynote Speech and 

Awards Presentation in Watling Walk

Thursday:
Steve Webb – Platform Trials  

lunchtime presentation (12:30-1:30pm) 
Joske Room West

Thursday:
Centre for Nursing Research 

showcase 1:30pm. 
Joske Room West


