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Outcomes for mesothelioma, an incurable malignancy 
predominantly impacting the mesothelial surfaces of 
the lung and chest wall, have traditionally been poor. 
A prolonged latency period between exposure and 
diagnosis and the non-specific nature of presenting 
symptoms, frequently saw patients test diagnosed 
at a more advanced stage. Furthermore, substantial 
controversy surrounding surgical interventions and the 
traditionally chemo-resistant nature of the tumour led 
to pessimism within the broader medical community, 
particularly when coupled with the low survival rates. 
However, progress from translational researchers and 
clinicians has offered hope. 

In 2013, the Asbestos and Dust Diseases Research 
Institute (then the Asbestos Diseases Research 
Institute) published Australia’s first Guidelines for 
the Diagnosis and Treatment of Malignant Pleural 
Mesothelioma. Developed by a team of experts from 
across Australia, this document reflected the best 
available evidence for the management of this disease, 
according to the standards of assessment developed 
by the National Health and Medical Research Council. 
These guidelines provided an essential source of 
reference for Australian health care workers and 
consumers, aiming to improve outcomes and quality of 
life for patients impacted by mesothelioma.

The 13 years since this publication has seen 
substantial updates in the approach of clinicians to 
this malignancy. New standards in histological and 
radiological diagnosis, shifts in surgical practice and 
the identification of novel therapies have introduced 
greater complexity into the care of patients with 
mesothelioma, requiring a reassessment of current 
evidence and how it translates into best practice and 
optimal outcomes.

The development of the updated 2026 Guidelines 
and Recommendations for the Management of Pleural 
Mesothelioma in Australia reflects the hard work and 
dedicated efforts of many people. In particular, we 
acknowledge the guideline committee members 
who were responsible for drafting the content, the 
individuals and organisations who reviewed the draft, 

and Dr Fleur Webster, Guidelines Project Manager, 
whose diligence and coordination allowed successful 
completion of this important project. Input from the 
consumer representatives was a continued reminder of 
the importance of this work. We gratefully acknowledge 
the generous support and ongoing commitment of 
icare NSW and the Asbestos and Silica Safety and 
Eradication Agency (ASSEA), whose funding has been 
instrumental in advancing this project.

Professor Sonja Klebe			    
Mesothelioma Guidelines Committee Chairperson

Associate Professor Anthony Linton 
ADDRI Academic and Research Director

FOREWORD

CHAPTER 5: SUPPORTIVE AND PALLIATIVE CARE, SURVIVORSHIP, AND NURSING............................. 79
Key Recommendations.........................................................................................................................................................79

Introduction to Supportive and Palliative Care in Mesothelioma.................................................................................79

Introduction to Physical Symptom Assessment and Multidisciplinary Management...............................................81

Introduction to Psychosocial and Emotional Needs and Support...............................................................................82

Introduction to the Role of Palliative Treatment............................................................................................................. 84

In Summary: Supportive and Pallative Care, Survivorship and Nursing .....................................................................86

References...............................................................................................................................................................................87

CHAPTER 6: FAMILIAL MANAGEMENT, INCLUDING GENETIC COUNSELLING......................................90
Key Recommendations........................................................................................................................................................ 90

In Summary: Familial Management, Including Genetic Counselling............................................................................91

References...............................................................................................................................................................................92

CHAPTER 7: MEDICOLEGAL ISSUES WITH MESOTHELIOMA.................................................................. 94
Key Recommendations........................................................................................................................................................ 94

Introduction........................................................................................................................................................................... 94

Why are Mesothelioma Patients Entitled to Compensation?........................................................................................ 94

Occupational and Non-Occupational Exposure to Asbestos........................................................................................95

Jurisdictional Access to Compensation in Australia.......................................................................................................95

In Summary: Medicolegal Issues with Mesothelioma.....................................................................................................96

References...............................................................................................................................................................................97

CHAPTER 8 : CARE OF ABORIGINAL AND TORRES STRAIT ISLANDER PEOPLES  
WITH MESOTHELIOMA.............................................................................................................................. 98

Key Recommendations.........................................................................................................................................................98

In Summary:  Care of Aboriginal and Torres Straight Islander Peoples with Mesothelioma ...................................99

References............................................................................................................................................................................ 100

CHAPTER 9: CONCLUDING REMARKS AND FUTURE DIRECTIONS....................................................... 102
References.............................................................................................................................................................................105

APPENDICES............................................................................................................................................ 108
Appendix A: Committee Details........................................................................................................................................ 108

Appendix B: Overview of Guideline Development Process..........................................................................................110

Appendix C: Abbreviations.................................................................................................................................................111

Appendix D: Conflict of Interest........................................................................................................................................ 112

Appendix E: List of Support Services.............................................................................................................................. 113

Appendix F: Making a Common Law Claim.....................................................................................................................114

Appendix G: Acknowledgements......................................................................................................................................118

TABLE OF CONTENTS



GUIDELINES AND RECOMMENDATIONS FOR THE MANAGEMENT OF PLEURAL MESOTHELIOMA IN AUSTRALIA | 7 6 |

Mesothelioma is a malignant neoplasm that arises 
from the mesothelial cells that line the surface of 
internal organs and body cavities and includes tissues 
of the chest cavity, pericardium, peritoneal cavity and 
tunica vaginalis. It is commonly caused by exposure to 
asbestos. The pleura is the most commonly affected 
site, comprising the lining of the chest cavity and lungs.

Each year in Australia, between 700 and 800 people 
are diagnosed with mesothelioma, with around 700 
people dying every year from the disease. Australia’s 
use of asbestos has been severely curtailed since 
the late 1980s - this country has just celebrated a 
20-year ban of asbestos uses, including import and 
manufacture of asbestos products, reuse and refitting 
asbestos. These interventions have resulted in a slow 
decrease in the age-standardised incidence of pleural 
mesothelioma. Despite this, the incidence remains 
one of the highest in the world, in part because of the 
long latency, often over 40 years, between exposure 
and disease. There is also still a lot of asbestos in the 
home buildings/construction environment, much of 
it ageing and deteriorating, with actual and potential 
exposure through activities such as home renovations, 
the work of tradespeople and clean-up after damage 
from fires and floods. Staged removal of this asbestos 
is an important aspect of Australia’s Asbestos National 
Strategic Plan.

Multidisciplinary care is essential for the diagnosis 
and treatment of pleural mesothelioma patients to 
help ensure optimal outcomes with the best available 
treatment options and expertise available. Palliative 
care, supportive care and survivorship are important 
aspects of the multidisciplinary model of care for these 
patients and their families and caregivers from the time 
of diagnosis. This is essential to help them navigate the 
medical and social support needed and to help with 
the journey they are on. 

We remain hopeful that early diagnosis and access to 
the best therapies can both extend life and improve 
its quality. That is why timely diagnosis and early 
involvement of a multidisciplinary care team are so 
important.

Clinical trials play a vital role in advancing care and 
should be actively supported and considered for all 
eligible people with pleural mesothelioma and their 
families.

These national consensus-based clinical practice 
guidelines for the diagnosis and treatment of pleural 
mesothelioma aim to ensure that everyone affected by 
this disease receives the highest standard of care, no 
matter where they live in Australia.

Vicki Hamilton OAM           
Consumer Representative			 
Mesothelioma Guidelines Committee	

Jennifer Weismantel 
Consumer Representative				  
Mesothelioma Guidelines Committee		
	

PREFACE

The mining, production and use of asbestos over the 
20th century caused the greatest occupational health 
disaster in Australia’s history. Despite a complete 
ban on asbestos in Australia in 2003, approximately 
4,500 people die every year as a result of asbestos-
related diseases. Between 700 and 800 Australians are 
diagnosed annually with mesothelioma, an incurable 
malignancy arising from serosal linings in the thoracic 
and abdominal cavities. The pleura is the most 
commonly affected site, comprising the lining of the 
chest cavity and lungs.

Since 2013, when the last Australian guidelines for 
the diagnosis and treatment of pleural mesothelioma 
were published, much progress has been made in 
the management of pleural mesothelioma. However, 
significant challenges remain. A group of national 
experts was convened in 2024 by the Asbestos and 
Dust Diseases Research Institute (ADDRI) to develop 
up-to-date national clinical practice guidelines for the 
diagnosis and treatment of pleural mesothelioma.

The Guidelines Committee developed their consensus-
based recommendations using the latest evidence 
relevant for the Australian environment, considering 
evidence up to and including October 2025. While 
formal study quality appraisal was not undertaken, the 
relevant evidence was summarised and applied to the 
Australian context. In doing so, the authors referred 
to detailed evidence appraisal undertaken in the 
2025 American Society of Clinical Oncology Guideline 
Update and the 2022 European Society for Medical 
Oncology Clinical Practice Guidelines.  

The 2026 Guidelines and Recommendations for the 
Management of Pleural Mesothelioma in Australia are 
the result of this work. These recommendations are 
not definitive. They are intended for discretionary 
use by Australian clinicians in conjunction with their 
independent professional judgement, and as a 
resource for all interested parties.

The incidence of mesothelioma in Australia is expected 
to remain high for the foreseeable future. Advances 
in diagnosis and treatments are predicted to further 
improve clinical outcomes, including for Aboriginal 
and Torres Strait Islander peoples, for whom culturally 
appropriate healthcare delivery should ultimately 
overcome cancer outcome disparities.

EXECUTIVE SUMMARY 
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SUMMARY OF KEY RECOMMENDATIONS
CHAPTER 2 - PRESENTATION AND INITIAL ASSESSMENT

Key Recommendations Page 
reference

Pleural mesothelioma typically presents with progressive dyspnoea and/or persistent chest pain, 
often due to pleural effusion and thickening. Associated symptoms often include unintentional 
weight loss, sweats, fatigue or cough.

23

Initial investigation of patients with suggestive symptoms or clinical signs is with chest x-ray (CXR). 23

Computed tomography (CT) chest scan with pleural phase contrast is indicated if the CXR is 
suspicious of mesothelioma or if there is high clinical suspicion of mesothelioma, or persistent 
unexplained symptoms following a normal CXR. 

23

Patients with radiologic abnormalities suspicious of pleural mesothelioma should be referred for 
urgent assessment at a specialist respiratory service, preferably a centre with a pleural service and 
linked to a thoracic cancer multidisciplinary team (MDT).

23

When mesothelioma is diagnosed, general practitioners (GPs) should remain the provider for the 
patient’s other health needs and care coordination, and where appropriate, be involved in the 
patient’s palliative care.

23

CHAPTER 3 - DIAGNOSIS AND STAGING

Key Recommendations Page 
reference

NATURAL HISTORY, PROGNOSIS AND TREATMENT INTENT

Disease prognosis and the goals of intervention should be discussed with patients as soon as 
possible after diagnosis. 29

RADIOLOGICAL DIAGNOSIS, STAGING AND SURVEILLANCE OF PLEURAL MESOTHELIOMA

Radiological imaging almost always precedes pathological diagnosis and may be used to guide 
sampling. 31

Radiological staging is a key element in treatment decisions. 31

Post-treatment monitoring of disease burden, recurrence and complication is typically performed 
through radiological investigation. 31

Different modalities may be required to evaluate aspects of mesothelioma extent, due to the often 
complex morphology of the tumour. 31

The provided history on the timing and type of previous pleural interventions and immunotherapy/
radiation therapy is vital to interpretation and timing of mesothelioma imaging. 31
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Key Recommendations Page 
reference

PATHOLOGY DIAGNOSIS OF MESOTHELIOMA, INCLUDING FUTURE DIRECTIONS  
AND RELEVANCE FOR TARGETED THERAPIES

Pathology is essential for a definitive diagnosis of mesothelioma. 38

Histology and/or cytology specimens can definitively diagnose mesothelioma. 38

Cytology rarely permits diagnosis of sarcomatoid mesothelioma. 38

A negative result on cytology or histology does not exclude the diagnosis of mesothelioma. 38

A tissue biopsy is useful for grading (for epithelioid type), subtyping and ancillary testing, which may 
have treatment implications. 38

Clinical and radiological correlation is useful and multidisciplinary team (MDT) assessment should 
be sought where possible. 38

A low threshold for seeking expert pathologist second opinion is suggested. 38

CHAPTER 4 - TREATMENT OPTIONS

Key Recommendations Page 
reference

ROLE OF SURGERY AND MANAGEMENT OPTIONS FOR PLEURAL EFFUSION 
IN MESOTHELIOMA

DIAGNOSIS

A definitive diagnosis of mesothelioma should always be pursued if cytotoxic chemotherapy or 
immunotherapy might be offered to a patient. 53

Where diagnosis from fluid cytology alone is not sufficient, a tissue diagnosis can be sought from 
either thoracoscopy or imaging-guided percutaneous biopsy 53

For patients who are not fit for general anaesthetic, an imaging-guided percutaneous biopsy is 
most appropriate. 53

In patients for whom either thoracoscopic (video-assisted thoracic surgery (VATS)) biopsy or 
percutaneous imaging-guided biopsy are appropriate and accessible, thoracoscopic biopsy will 
result in a higher diagnostic yield and offers the option of concurrent pleurodesis. 

53

CYTOREDUCTIVE SURGERY 53

Radical surgery, including extra-pleural pneumonectomy, VATS pleurectomy (whether partial 
or radical), or other cytoreductive surgery is not routinely recommended and should not be 
performed outside of a well-designed clinical trial.  

53

Key Recommendations Page 
reference

MANAGEMENT OF MALIGNANT PLEURAL EFFUSION

The management of malignant pleural effusions (MPE) in patients with mesothelioma aims to 
improve symptoms and quality of life. Intervention is only necessary in symptomatic patients. 53

Interventions available for symptomatic effusions include pleurodesis, indwelling pleural 
catheter (IPC), repeated thoracentesis and non-interventional palliation measures. The choice of 
intervention depends on local access and funding, patient preferences and physiological fitness, as 
well as anatomic features.

53

IPC is the preferred management option in patients with non-expandable (trapped) lung and those 
with a short life expectancy (2-3 months). High quality aftercare is critical to the use of IPCs. 53

VATS pleurodesis may be preferred in patients who require a concurrent biopsy for diagnostic 
confirmation; those who would not accept an IPC; and those with a longer life expectancy who are 
seeking a single definitive intervention.  

53

SYSTEMIC MANAGEMENT OF PLEURAL MESOTHELIOMA

PATIENT SELECTION FOR SYSTEMIC TREATMENT

In symptomatic patients there is a time imperative to attempt a trial of treatment before they 
become too unwell to tolerate/benefit from treatment. 59

In patients with epithelioid histology, no weight loss, good performance status, no symptoms 
and slowly evolving radiological findings it might be reasonable to consider an initial period of 
observation, however with close monitoring. 

59

FIRST-LINE THERAPY FOR ADVANCED MESOTHELIOMA

Patients with epithelioid 
histology

Based on data from a high-quality Phase III trial, first-line 
combination immunotherapy with nivolumab and ipilimumab for 
up to two years, is recommended for suitably fit patients with no 
contraindications. The benefit over chemotherapy is greatest for 
patients with non-epithelioid histology.

59

Based on data from a high-quality Phase III trial, first-line 
combination chemotherapy with a platinum agent plus pemetrexed 
+/- bevacizumab is an alternative first line treatment option for 
suitably fit patients, in particular those where immunotherapy is 
contraindicated. This combination however has not been compared 
to doublet immunotherapy with nivolumab and ipilimumab.

59

Based on data from a high-quality Phase III trial, first-line 
combination chemotherapy with a platinum agent plus pemetrexed 
and pembrolizumab is an alternative first-line immunotherapy-
chemotherapy combination option for suitably fit patients. However, 
pembrolizumab is not currently Pharmaceutical Benefits Scheme 
(PBS) reimbursed in this setting.

59
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CHAPTER 5 - SUPPORTIVE AND PALLIATIVE CARE, SURVIVORSHIP  
AND NURSING

 Key Recommendations Page 
reference

There should be timely integration of a supportive and palliative approach to care that is in line with 
the needs and wishes of the patient and their family. 79

There should be early connection with a clinical team that has specialist knowledge of 
mesothelioma to ensure standardised management that addresses the full spectrum of 
biopsychosocial needs of patients and their family. 

79

The patient and their family should be connected early with a mesothelioma nurse specialist for 
timely coordination and continuity of care. 79

There should be shared decision-making between the patient and their family and care provider to 
respect autonomy, agency, needs and wishes.  79

Timely introduction of advance care planning to the person with mesothelioma and their family is 
recommended. 79

Where possible and appropriate, patients should be given the opportunity to participate in clinical 
trials. 79

Consider the values, religion, beliefs and preferences of individuals who identify with a priority 
population (Aboriginal and Torres Strait Islander peoples; culturally and linguistically diverse 
people; lesbian, gay, bisexual, transgender and intersex people; people with cognitive disability).

79

Key Recommendations Page 
reference

Patients with  
non-epithelioid histology

Based on data from a high-quality Phase III trial, first-line 
combination immunotherapy with nivolumab and ipilimumab for 
up to two years, is recommended for suitably fit patients with no 
contraindications.

59

Based on data from a high-quality Phase III trial, first-line 
combination chemotherapy with a platinum agent plus pemetrexed 
and pembrolizumab is an alternative first-line immunotherapy-
chemotherapy combination option for suitably fit patients. However, 
pembrolizumab is not currently PBS reimbursed in this setting.

59

First-line maintenance 
therapy after initial 
chemotherapy

Limited evidence from a single randomised Phase II trial supports 
progression free survival benefit with switch maintenance 
gemcitabine after initial platinum/pemetrexed chemotherapy. The 
benefit was observed only in patients with epithelioid histology.

60

SECOND-LINE THERAPY FOR ADVANCED MESOTHELIOMA

Treatment in the second line setting depends on histology, treatment received first line and patient 
fitness to undergo therapy.

Patients with epithelioid 
histology having received 
prior combination 
immunotherapy

Combination chemotherapy with a platinum agent plus pemetrexed 
+/- bevacizumab is an option for suitably fit patients.

60

Patients with epithelioid 
histology having 
received prior platinum/
pemetrexed-based 
chemotherapy

Immunotherapy with nivolumab and ipilimumab, for up to two 
years, is an option for suitably fit patients with no contraindications, 
or single agent nivolumab if ipilumumab is contraindicated. 60

Patients with epithelioid 
histology having received 
prior platinum/pemetrexed 
and pembrolizumab

Single agent vinorelbine is an option for suitably fit patients.

60

Patients with non-
epithelioid histology having 
received prior combination 
immunotherapy

Combination chemotherapy with a platinum agent plus  
pemetrexed +/- bevacizumab is an option for suitably fit patients.

60

Patients with non-
epithelioid histology 
having received prior 
platinum/pemetrexed and 
pembrolizumab

Single agent vinorelbine is an option for suitably fit patients.

60

Key Recommendations Page 
reference

THIRD-LINE THERAPY FOR ADVANCED MESOTHELIOMA

Treatment in the third 
line setting depends on 
histology and patient 
fitness to undergo therapy

Single agent vinorelbine is an option for suitably fit patients.

60

 

RADIATION THERAPY FOR THE MANAGEMENT OF PLEURAL MESOTHELIOMA

Radiation is effective for mesothelioma and should be used for symptom control including 
palliation of pain. Standard palliative dose fractionations may be used. Escalated dose 
fractionations may improve outcomes and should continue to be investigated in clinical trials.

69

There is no role for prophylactic radiation therapy to the chest wall procedure tract. 69

Hemi-thoracic radiation therapy should only be considered in the context of a clinical trial. 69
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CHAPTER 6 - FAMILIAL MANAGEMENT, INCLUDING GENETIC COUNSELLING

Key Recommendations Page 
reference

An inheritable predisposition to mesothelioma should be considered in patients with young 
onset mesothelioma (≤60 years) and/or a personal or family history of mesothelioma or other 
malignancies in first and/or second-degree relatives.

90

BAP1 tumour predisposition syndrome (BAP1-TPDS) is the main known cause of heritable 
mesothelioma and is also linked to melanoma and renal cancer. 90

Other tumour predisposition syndromes (TPDS) are being discovered with increasing genomic 
testing, typically in DNA repair or tumour suppressor genes, however there are no established 
guidelines to screen for mesothelioma as part of risk management strategies.

90

Referral to a familial cancer clinic is recommended for suspected cases. 90

Careful counselling should be provided considering lack of established guidelines for familial 
mesothelioma screening and preventative programs in carriers. 90

CHAPTER 7 - MEDICOLEGAL ISSUES WITH MESOTHELIOMA

 Key Recommendations Page 
reference

Any patient with mesothelioma should be informed that contacting a lawyer experienced in 
asbestos-related compensation claims should be undertaken as soon as possible after the 
diagnosis of a mesothelioma. 

94

Identification of asbestos exposures in the past by patient, family or medical practitioners is not a 
prerequisite for a referral to a legal practitioner. 94

Any occupational and non-occupational exposures are important supporting evidence when 
making asbestos-related compensation claims. This will be explored by the legal team. 94

In Australia, cytology and histology diagnosis is not an absolute requirement for an asbestos-
related compensation if there is sufficient clinical and radiological evidence of mesothelioma. 
However, if the exposure to asbestos has occurred in another jurisdiction, expert legal opinion 
should be sought to explore the requirements for an asbestos-related compensation in that 
jurisdiction.

94

CHAPTER 8 - CARE OF ABORIGINAL AND TORRES STRAIT ISLANDER 
PEOPLES WITH MESOTHELIOMA

Key Recommendations Page 
reference

Dedicated support personnel should be involved early, where available, in the care of Aboriginal 
and Torres Strait Islander peoples with mesothelioma. 99

Aboriginal and Torres Strait Islander people’s data sovereignty must be respected. 99

The focus of this clinical guideline is pleural 
mesothelioma. Much of the information presented 
in this chapter comes from data sources or studies 
that were primarily based on pleural mesothelioma 
but often included a small proportion of cases of 
mesothelioma arising from other sites.

MESOTHELIOMA DEFINITION
Mesothelioma is a malignant neoplasm that arises from 
the mesothelial cells that line the surface of internal 
organs and body cavities and includes tissues of the 
chest cavity, pericardium, peritoneal cavity and scrotal 
sac. Pleural mesothelioma arises from the pleura,  
comprising the lining of the chest cavity and lungs. 

RISK FACTORS FOR 
MESOTHELIOMA
Asbestos is the main risk factor for mesothelioma and 
is responsible for the vast majority of cases, probably 
more than 95%, mostly from occupational exposure 
for males and mostly non-occupational exposure for 
women.1-3 The remaining cases are probably due to 
one of a small number of known external risk factors, 
due to genetic factors, or represent a spontaneous 
occurrence.4 Other known external risk factors for 
mesothelioma are erionite (a naturally-occurring 
zeolite fibrous mineral)5 and fluoro-edenite (a recently 
discovered fibrous amphibole)6,7 both of which occur in 
Australia but apparently not commonly.8,9 Occupational 
exposure as a firefighter10,11 and occupational exposure 
as a painter12 have also been confirmed as definite risk 
factors for mesothelioma, but this risk almost certainly 
arises because of asbestos exposure associated with 
tasks in those occupations. Radiation, such as that 
received as part of treatment for Hodgkin and non-
Hodgkin lymphoma, and from radiotherapy for breast 
cancer or other chest wall pathology, also appears to 
increase the risk of mesothelioma.13,14

HISTORY OF ASBESTOS EXPOSURE
Asbestos was known in antiquity15,16 but widespread 
use only developed in the early 20th century, from 
which time it was increasingly used in a wide range of 
occupational settings in Australia; East Asian countries 
such as Japan and Singapore; and countries in North 
America, Western Europe and the United Kingdom.16-18 
This use peaked in those countries in the 1970s and 
was phased out in most by the early 2000s.19 Asbestos 
mining and use is now banned in many countries and 
not banned but not used in many others.16,20 Most 
asbestos use in the last decade has been in East and 
South-East Asia, India, Brazil, Kazakhstan and Russia.16  

Many countries once mined asbestos; mining is now 
virtually confined to Russia, Kazakhstan and China.16

Australia has mined asbestos, most notably at 
Wittenoom in Western Australia,21,22 but also at 
Woodsreef and Baryulgil New South Wales and briefly 
in other areas.23 Use increased dramatically soon after 
the end of the Second World War and peaked in the 
late 1970s, decreasing rapidly after a partial ban was 
instituted in 1984, followed by a full ban in 2003.3,23

RISK GROUPS AND FAMILIAL 
DISPOSITION
OCCUPATIONAL EXPOSURE

Most exposure to asbestos has occurred, and probably 
still occurs, in occupational circumstances.24 This 
exposure initially was during mining of asbestos and 
through transport of asbestos fibres from the mines 
via road, typically to ports for export. Manufacturing 
became the next source of exposure as the asbestos 
fibre was incorporated in a wide range of products 
used particularly for insulation and construction. 
Mining and manufacturing are commonly referred to 
as the first wave of asbestos exposure. The second 
wave logically followed the manufacture of asbestos 
product, as exposure increased in occupations involved 
in using and working with asbestos products. This 
was particularly the case for construction occupations 
such as plumbing, carpentry, boiler-making and car 

CHAPTER 1: INTRODUCTION
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and train mechanics (working with asbestos brake 
linings). The so-called third wave of asbestos exposure 
involved persons not deliberately working with 
asbestos products but coming into contact with them 
in occupational or non-occupational circumstances 
such as repair, renovation and demolition of structures 
containing asbestos material.25,26 Exposure prevalence 
in occupational circumstances in Australia was 
estimated to have been about 5% in 2011-2012,27 
which is the most recent nationally representative 
information available.

Occupational exposure remains by far the 
most common identified or suspected cause of 
mesothelioma in all countries in which this has been 
investigated.1-3,25,28 In the last few decades there has 
been increased recognition that asbestos exposure 
has occurred in many occupational groups whose 
members would not be expected to work directly with 
asbestos products but who are likely to have come 
into contact with asbestos present in their working 
environment. Implicated occupations include teachers, 
hospital workers and cleaners.26,29,30

NON-OCCUPATIONAL EXPOSURE

Asbestos in non-occupational circumstances has long 
been recognised as a cause of a small proportion 
of cases of mesothelioma.31-33 This includes para-
occupational exposures in family members, most 
typically through secondary exposure such as washing 
work clothes. As occupational exposures were 
better controlled from the 1970s onwards, exposure 
in non-occupational circumstances has become 
proportionately a more important cause of current day 
cases of mesothelioma and this is likely to continue.34 
Non-occupational exposure, particularly during home 
maintenance and house renovation, is now a focus of 
current efforts to prevent persons being exposed to 
asbestos.23,32,33,35,36

ENVIRONMENTAL EXPOSURE

The potential importance of exposure to asbestos and 
asbestos-like minerals that occur naturally (so-called 
naturally occurring asbestos) has been recognised in 
the last few decades. Erionite is a well-known example, 
but several hundred such minerals that are suspected 
of being capable of causing mesothelioma have 
been documented.31,37,38 There are no known cases of 

In recent years, the median age of diagnosis of 
mesothelioma has increased in Australia, from 63 
years in 1982 to 77 years in 2024.48 The incidence 
rates in males have always been much higher than in 
females (typically about four to five times the rate), 
presumably reflecting that a higher proportion of males 
than females have traditionally worked in occupations 
where the likelihood and level of asbestos exposure 
has been higher.48 Incidence rates in the Aboriginal 
population in Western Australia were reported to be 
the highest in the world, mainly due to exposures 
associated with the Wittenoom mine.49 Incidence rates 
in Australia are higher in metropolitan areas compared 
to rural and remote areas.50 These geographical 
variations probably reflect a combination of the sites of 
asbestos mining, manufacture and use, and places to 
where people move in retirement.50

EXPOSURE DATA AND 
PROJECTIONS
Asbestos exposure is the main determinant of the 
risk of being diagnosed with mesothelioma. Most 
estimates of asbestos exposure in countries are based 
on information from the United States Geological 
Survey (USGS), which defines asbestos consumption 
as production (i.e., mining) plus imports minus 
exports.51 Combining this information with population 
information provides an estimate of asbestos exposure 
per capita, which in turn provides an estimate of the 
risk of mesothelioma at the population level.52

Various estimates of the current burden of 
mesothelioma at country, region and global level 
have been made, using several related but differing 
approaches. The global estimates range mainly 
from about 30,000 to 40,000 deaths per year from 
mesothelioma which, since mesothelioma is nearly 
always fatal within one to two years, and most people 
with mesothelioma die from mesothelioma, provides 
a good guide to the estimated global incidence of 
mesothelioma each year.53-61 The median latency 
between first asbestos exposure and diagnosis has 
typically been found to be in the order of 30 to 40 
and up to 50 years,62 but much shorter latencies have 
been reported in a proportionately small number of 
cases.63 As expected with an exposure that peaked 
over a few decades and then fell quickly, latency has 
become longer over time in most countries, and a 

mesothelioma in Australia connected to exposure to 
erionite (or other forms of naturally occurring asbestos), 
but the potential harm from such exposure should be 
noted.

GENETICS AND MESOTHELIOMA RISK

The vast majority of mesothelioma cases arise as a result 
of asbestos exposure and can be considered sporadic, 
not arising from a clear germline mutation.39,40 However, 
there is good evidence that certain germline mutations 
increase the risk of mesothelioma in asbestos-exposed 
persons. The most well-recognised such mutation 
involves the BRCA1-asssociated protein 1  
(BAP1) gene,41-43 but familial studies suggest that there 
are other genetic mutations that can also affect the 
likelihood of developing mesothelioma.38,44,45 Persons 
with germline BAP1 mutations are more likely to 
develop mesothelioma (and a range of other cancers) 
than persons with the wild-type version of the gene, 
whether or not they are exposed to asbestos. Persons 
with germline BAP1 mutations who do develop 
mesothelioma appear more likely to be diagnosed at 
a younger age, and be less likely to have been exposed 
to asbestos or more likely to have a lower cumulative 
exposure  to asbestos and probably to have a better 
overall survival (due to the disease being less aggressive 
and having a better response to treatment), compared 
to people who develop mesothelioma but who do not 
have the mutation.43,46 Somatic mutations in BAP1 in 
mesotheliomas also occur and in fact are common.47  

INCIDENCE IN AUSTRALIA
In Australia, the incidence of mesothelioma since the 
early 1980s has been well documented through state 
and territory cancer registries and more recently by 
the Australian Mesothelioma Registry.2,48 In 1982, the 
first year with reliable national reporting, 152 cases 
were diagnosed. The number of cases of mesothelioma 
appears to have almost reached a peak, averaging 817 
each year in the five years from 2017 to 2022. A total of 
688 deaths from mesothelioma, and 746 new cases of 
mesothelioma, were recorded for 2023.48 The highest 
crude incidence (based on total population) was 
reported for 2017 (3.4 new cases per 100,000 persons), 
but the age-standardised incidence (which also takes 
into account changes in the age-distribution of the 
population) rose until the early 2000s, peaking in 2003 
and has been falling slowly since.48 

recent analysis of a large cohort of Western Australian 
cases found a median latency of 46 (37-54) years, 
varying from 24 years for 1960 to 1979 to 52 years for 
2010 to 2020.3 Given this long latency, current cases 
of mesothelioma reflect asbestos exposure several 
decades ago. Combining information on the past 
and current level of asbestos exposure with data on 
reported cases or deaths over time can and has been 
used to predict the likely future burden and when the 
peak of cases will be reached. For countries which 
were first to industrialise, such as Australia; East Asian 
countries such as Japan and Singapore; and countries 
in North America, Western Europe and the United 
Kingdom, it appears likely the peak incidence has 
already been reached and the peak in term of numbers 
will be reached, or has been reached, in the 2020s or 
a little earlier.64-70 For other countries, where asbestos 
use has now ceased but the highest use occurred  
later, or where asbestos use continues, the peak 
incidence will be many years away.68,69,71,72 With time, 
proportionately more cases can be expected to arise 
as a result of asbestos exposure in non-occupational 
circumstances, but occupational exposure is likely to 
be the predominant cause for at least the next several 
decades.34

In Australia, asbestos consumption peaked in the mid 
to late 1970s and fell rapidly from that point, being 
very low from 1987 onwards and essentially zero once 
the ban was introduced in 2003.73 Sources of exposure 
in the future are likely to include asbestos in situ in 
various building types (both commercial and domestic) 
asbestos-contaminated soil; roofs and fences made 
with asbestos-containing materials; and illegal 
dumping.74 Asbestos waste is likely to be produced until 
late in the 21st century.73 
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KEY RECOMMENDATIONS 
•	 Pleural mesothelioma typically presents with progressive dyspnoea and/or persistent 

chest pain, often due to pleural effusion and thickening. Associated symptoms often 
include unintentional weight loss, sweats, fatigue or cough.

•	 Initial investigation of patients with suggestive symptoms or clinical signs is with chest 
x-ray (CXR). 

•	 Computed tomography (CT) chest scan with pleural phase contrast is indicated if the CXR 
is suspicious of mesothelioma or if there is high clinical suspicion of mesothelioma, or 
persistent unexplained symptoms following a normal CXR. 

•	 Patients with radiologic abnormalities suspicious of pleural mesothelioma should be 
referred for urgent assessment at a specialist respiratory service, preferably a centre with 
a pleural service and linked to a thoracic cancer multidisciplinary team (MDT).

•	 When mesothelioma is diagnosed, general practitioners (GPs) should remain the provider 
for the patient’s other health needs and care coordination, and where appropriate, be 
involved in the patient’s palliative care.
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ASYMPTOMATIC –  
ROLE OF SCREENING
Given the low incidence and lack of effective 
interventions or evidence-based screening tests, 
screening for pleural mesothelioma does not appear to 
be helpful, even in high-risk groups.1-3

INCIDENTAL DETECTION

An unexplained incidental radiographic pleural 
abnormality, such as unilateral pleural effusion, 
pleural nodule or thickening, may indicate pleural 
mesothelioma in an asymptomatic patient.4 Further 
investigation with chest CT (if not previously 
performed) is indicated, along with referral for advice 
to a specialist respiratory service or clinical pleural 
service (if available). In the absence of other chest 
CT radiologic abnormalities, it is considered that 
asymptomatic pleural plaques do not require specialist 
service referral.5

SYMPTOMATIC PRESENTATION
PRESENTATIONS AND SYMPTOMS

New presentations of pleural mesothelioma to 
Australian GPs are rare, with a crude incidence since 
2017 of around 3.0  cases per 100,000 population.6 
The median age of diagnosis is 77 years, with a greater 
number of men diagnosed than women.6 Frequent 
symptoms of pleural mesothelioma, such as dyspnoea 
(60-80% cases), chest pain (70% cases) and weight loss 
(24-60% cases) are non-specific.7-10 Ninety percent of 
patients will have one or both of dyspnoea or chest 
pain.9 Unilateral pleural effusion and pleural thickening 
are common11 and contribute to dyspnoea.12 Other 
common symptoms include fevers and night sweats, 
cough, fatigue, loss of appetite, and sense of fullness or 
heaviness in the chest.7-10 

 

CHAPTER 2: PRESENTATION  
AND INITIAL ASSESSMENT
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INITIAL ASSESSMENT 

History

The differential diagnoses for progressive dyspnoea 
and/or persistent chest pain in this age group are 
very broad, including but not limited to benign 
asbestos pleuro-pulmonary disorders, chronic 
obstructive pulmonary disease, cardiac diseases, 
lung malignancies, and pleural effusion due to 
another cause. Features should be sought regarding 
the nature, onset and progression of symptoms 
over time, smoking, occupational history focusing 
on exposure to known occupational causes of 
respiratory disease (including asbestos) and also 
considering the possibility of non-occupational 
exposure to asbestos.7,8,10 While there is debate as to 
whether pleural plaques confer an independent risk 
of mesothelioma,13-15 pleural plaques on previous 
radiology are a marker of asbestos exposure,14,16 and 
place the individual at increased risk.13-15

Clinical Signs

In mesothelioma, pleural effusion is the most common 
initial clinical finding, present in more than 80% of 
cases.8 Other clinical findings, more frequent when 
disease is advanced and present in a minority of cases, 
include decreased chest excursion, palpable lymph 
nodes, palpable liver, chest tenderness and palpable 
chest mass.8

Initial Investigations

In patients with symptoms or signs suggestive of 
mesothelioma, initial investigation is with urgent chest 
x-ray.17 CT chest scan with pleural phase contrast is 
indicated if the CXR is suspicious of mesothelioma 
(e.g., pleural effusion or pleural mass). CT chest scan 
is also indicated if there is high clinical suspicion of 
mesothelioma (e.g., history or evidence of asbestos 
exposure such as pleural plaques or malignancy-
associated symptoms such as weight loss, anorexia, 
night sweats or fatigue),16 or persistent unexplained 
symptoms following a normal CXR. (See Chapter 3). 

The presence of persistent, unexplained symptoms 
in the absence of physical examination or radiologic 
abnormalities should trigger discussion with the 
patient regarding appropriate referral for further 

investigation by a respiratory specialist.17 Where 
a CXR or chest CT result is suspicious of pleural 
mesothelioma, given the profound impact of a 
potential diagnosis,9 it is recommended discussion with 
the patient (and support person or carer if appropriate) 
is held face to face with ample time for discussion 
wherever possible.

INITIAL REFERRAL PATHWAYS

If the CT scan is suspicious of mesothelioma, the 
patient should be referred to a specialist respiratory 
service or, if possible, a centre with a specialist 
pleural service linked to a thoracic cancer MDT. Direct 
communication with the service (e.g., by telephone) to 
discuss the urgency of the referral is recommended. 
The GP should inform the patient of referral options, 
including the area of expertise of the consultant they 
are being referred to, as well as any travel and cost 
implications. See Figure 1.

FOLLOW-UP AND CONTINUITY OF CARE

As the mesothelioma disease progresses, the 
initial symptoms may worsen. Breathlessness is 
often predominantly related to pleural effusion in 
the early phase but becomes multi-factorial over 
time. Tumour encasement of the chest wall and the 
lung, deconditioning and sarcopenia are common 
contributing factors to symptom progression. 
Pericardial involvement (with resultant pericardial 
effusion and/or arrhythmias) and contralateral pleural 
involvement contribute to breathlessness, especially 
in advanced stages.18 Pain is a result of involvement 
of parietal pleura and/or underlying chest wall 
structures or the hemidiaphragm (often presenting 
as pain referred to the shoulder). In advanced stages 
of mesothelioma, invasion of mediastinal structures18 

may result in progressive dysphagia and hoarseness of 
voice. Constitutional symptoms (e.g., fatigue, anorexia 
and weight loss) are common and can be debilitating.19 

Patients report impairment in physical, role and social 
functioning.9 (See Chapter 5).

Patients with pleural mesothelioma and their 
families and carers experience a very high burden of 
care needs.19 Unmet psychosocial needs (including 
depression and anxiety) are common findings in 
qualitative studies of mesothelioma patients and 
their carers.9 Patients and families differ significantly 

Figure 1: Flow diagram of initial investigation and referral of patients with possible mesothelioma

Abbreviation: CT: computed tomography; GP: general practitioner.

SYMPTOMS AND/OR SIGNS

PROGRESSIVE DYSPNOEA AND/OR PERSISTENT CHEST PAIN

+/- associated symptoms including weight loss, anorexia, night sweats, fatigue, cough

CLINICAL PLEURAL EFFUSION

+/- associated symptoms including persistent chest tenderness, decreased chest excursion, 
palpable chest mass, palpable lymph nodes

ONGOING CARE

If mesothelioma confirmed, refer to support services and palliative care as appropriate.  
GP provides ongoing support, coordination +/- palliative care

INITIAL INVESTIGATION 
PLAIN CHEST X-RAY

CONSIDER AND INVESTIGATE 
ALTERNATIVE DIAGNOSES IF 

PERSISTENT SYMPTOMS

CHEST CT SCAN +/- PLEURAL 
PHASE CONTRAST (IF NOT 

CONTRAINDICATED)

No history of asbestos 
exposure or associated 
symptoms (weight loss, 
anorexia, night sweats, 

fatigue, cough)

History of asbestos exposure, 
pleural plaques on chest 

x-ray, or associated symptoms 
(weight loss, anorexia, night 

sweats, fatigue, cough)

CHEST X-RAY NOT SUSPICIOUS  
FOR MESOTHELIOMA  

(NO PLEURAL EFFUSION OR MASS)

CHEST CT SCAN NOT SUSPICIOUS 
OF MESOTHELIOMA

PERSISTENT UNEXPLAINED 
SYMPTOMS

REFERRAL TO APPROPRIATE 
SPECIALIST SERVICES

CHEST CT SCAN SUSPICIOUS  
OF MESOTHELIOMA

CHEST X-RAY SUSPICIOUS  
FOR MESOTHELIOMA  

(PLEURAL EFFUSION OR MASS)
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in their preference of how to receive information and 
support; hence a tailored, individualised approach 
is important.20 The patient’s GP should remain the 
provider for the patient’s other health needs. Ongoing 
GP follow-up is important to assist in referral to, and/
or coordination of, palliative and supportive services 
such as allied health and social and domestic support 
services.21 The patient should be notified of support 
services – see Appendix E for a list of support services.22 
Depending on expertise and availability, GPs can play 
an important role in palliative care management of 
patients with terminal illness in collaboration with 
specialist care services.23,24 (See Chapter 5).

IN SUMMARY: PRESENTATION AND 
INITIAL ASSESSMENT
There is no evidence to support screening programs for 
mesothelioma, even in asbestos-exposed individuals. 
Pleural mesothelioma is a rare presentation to general 
practice, with non-specific symptoms. Symptoms 
or clinical signs suggestive of pleural mesothelioma 
requiring further investigation include progressive 
dyspnoea and/or persistent chest pain and/or pleural 
effusion; associated symptoms can include weight 
loss, sweats, fatigue or cough. Initial investigation is 
with CXR. CT chest scan with pleural phase contrast is 
indicated if the CXR is suspicious of mesothelioma or 
if there is high clinical suspicion of mesothelioma, or 
persistent unexplained symptoms following a normal 
CXR. Patients with radiologic abnormalities suspicious 
of pleural mesothelioma should be referred for urgent 
assessment at a specialist respiratory service or centre 
with specialist pleural service linked to a thoracic 
cancer MDT. GPs should remain the provider for the 
patient’s other health needs and care coordination, 
and where appropriate, be involved in the patient’s 
palliative care.
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KEY RECOMMENDATIONS
•	 Disease prognosis and the goals of intervention should be discussed with patients as 

soon as possible after diagnosis.

Typical early symptoms include dyspnoea or cough 
from pleural effusion, chest wall pain, which may 
vary in severity, as a result of local invasion, as well as 
general systemic symptoms such as weight loss and 
fatigue. Mesothelioma may also first be identified in 
asymptomatic patients with imaging findings alone 
(see ‘Chapter 3: Radiological diagnosis, staging and 
surveillance for pleural mesothelioma’). The generally 
long latency from asbestos exposure to diagnosis 
(median greater than 40 years) means most, but not 
all, patients are older at presentation, regardless of the 
source of asbestos exposure (median >70 years).1-3 

The natural history of pleural mesothelioma is of 
progression by contiguous spread in the affected 
thorax and, over time, extension to the contralateral 
chest or the peritoneum, resulting in a variety of 
clinical consequences including a contralateral 
pleural effusion, ascites, or even bowel obstruction. 
Metastases can occur, but death in mesothelioma 
patients usually arises from overwhelming chest 
disease burden resulting in respiratory failure and 
direct invasion of vital structures, including the 
pericardium or heart. Cachexia is often a prominent 
feature in later stages.

Overall, the prognosis of mesothelioma is very poor 
and very few patients achieve prolonged disease 
remission or long-term survival. The prognosis varies 
depending on both clinical and pathologic factors. A 
New South Wales population study in the era before 
immunotherapy was associated with median survival 
of only 10 months.2 More recent studies do not report 
significantly different median survivals.4 Factors 
influencing survival time include stage at diagnosis, 
tumour histology (epithelioid faring better than non-

epithelioid), age, gender and haematologic factors. In 
a study of 910 patients registered with the New South 
Wales Dust Diseases Board between 2002 and 2009 
tissue calretinin expression, age, gender, histological 
subtype, platelet count and haemoglobin level 
were shown to be independent prognostic factors.2 
Sarcomatoid mesothelioma has traditionally had a 
poorer prognosis than other histological subtypes, 
but the recent introduction of immunotherapy for this 
subtype may result in an improved prognosis.5

Historically, in the era before randomised controlled 
trials in mesothelioma, in an attempt to better 
understand the natural history of mesothelioma,  
several scoring systems were designed to predict 
survival in mesothelioma using data from single 
arm Phase II studies only.6,7 These identified 
adverse prognostic actors such as non-epithelioid 
(sarcomatoid) histology, older age, gender (male), 
poor performance status, high platelet count, high 
white cell count and lactate dehydrogenase (LDH).6,7 
Based on these and other prognostic scores, the 
British Thoracic Society (BTS) in 2018 recognised 
that “prognostic scores can provide useful survival 
information for patients and doctors, but should 
not be used in treatment decision-making”.8 More 
contemporary guidelines, such as those issued by the 
European Respiratory Society (ERS)/European Society 
of Thoracic Surgeons (ESTS)/European Association for 
Cardio-Thoracic Surgery (EACTS)/European Society for 
Radiotherapy and Oncology (ESTRO), recommended 
the use of more recent prognostic scores such as 
the Brims score within clinical trials for prospective 
validation.9,10 The Brims score identified weight loss and 
sarcomatoid histology as key features in its poorest 
prognostic group.9 The International Association for 

CHAPTER 3: DIAGNOSIS  
AND STAGING
NATURAL HISTORY, PROGNOSIS AND TREATMENT INTENTNATURAL HISTORY, PROGNOSIS AND TREATMENT INTENT
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the Study of Lung Cancer in 2023 published its updated 
modelling of prognostic factors in mesothelioma, 
encouraging standardisation of data collection across 
mesothelioma centres to improve prognostication.11

The initial assessment after diagnosis should include 
a global assessment of patient functional status, 
comorbidities, goals and preferences. Mesothelioma 
commonly affects older patients with other associated 
pulmonary pathologies, such as smoking-related lung 
disease and occupational dust diseases. For patients 
like these, the optimal therapeutic strategy needs to 
consider the ability of the patient to tolerate treatment 
and their life expectancy in view of both their co-
morbidities and mesothelioma.

In asymptomatic patients with advanced disease, 
but good prognostic features, the decision to 
treat immediately or defer treatment has been an 
open question for research since the early 2000s 
(See ‘Chapter 4: Systemic management of pleural 
mesothelioma’). A small United Kingdom randomised 
study attempted to address this question of immediate 
chemotherapy or initial best supportive care (BSC) with 
the addition of chemotherapy at time of symptomatic 
progression in the BSC arm.12 The study closed early 
due to poor accrual, with only 43 patients enrolled. 
A numerical trend in symptomatic progression 
and survival was seen in favour of chemotherapy, 
however the MVP chemotherapy regimen used 
was subsequently shown not to prolong survival 
compared with active symptom control in a much 
larger randomised controlled trial.13 The current 
(2025) American Society of Clinical Oncology (ASCO) 
Guidelines on the Treatment of Pleural Mesothelioma 
states that “In asymptomatic patients with epithelioid 
histology and minimal pleural disease who are not 
surgical candidates, a trial of close observation may 
be offered prior to the initiation of chemotherapy”. 
However, it qualifies this statement as based on low 
quality evidence and refers to the recommendation as 
“conditional”.14

Some patients may be deemed too old or frail to 
undergo histologic confirmation of the diagnosis of 
mesothelioma, let alone receive active treatment. In 
a 2019 study  evaluating 190 mesothelioma patients 
diagnosed at Oxford University Hospitals between 
2009 and 2017 (47 of which had computed topography 

(CT) scans antedating the diagnosis), eleven patients 
(23.4%) were “diagnosed on a clinico-radiological 
basis either due to repeated negative biopsies or 
frailty precluding any invasive diagnostic testing”.15 
This observation highlights the practical reality of this 
disease in the current era, noting the median age of 
diagnosis in Australia in 2024 was 77 years of age.16

All treatments for mesothelioma are aimed at 
decreasing the burden of symptoms, delaying 
symptomatic deterioration and/or extending 
survival. Local treatments aim to achieve control 
of symptomatic pleural effusions or ascites 
(pleurocentesis, pleurodesis, indwelling pleural 
catheters; see ‘Chapter 4: Role of surgery and 
management options for pleural effusion in 
mesothelioma’) or reduction of neuropathic pain 
from local invasion (radiotherapy; see ‘Chapter 4: 
Radiation therapy for the management of pleural 
mesothelioma’). Systemic therapy  is prescribed for 
suitable patients, directed by histological subtype, 
patient functional state, personal preferences and 
goals (cytotoxic chemotherapy or immunotherapy; see 
‘Chapter 4: Systemic therapy for the management of 
pleural mesothelioma’). Given the poor prognosis, early 
consideration should be given to the introduction of 
supportive or palliative care. A shared decision-making 
approach, involving the patient as well as their family, is 
usually appropriate given the complexity of the options 
and the generally non-curative intent of treatment.17-19 

KEY RECOMMENDATIONS 
•	 Radiological imaging almost always precedes pathological diagnosis and may be used to 

guide sampling.

•	 Radiological staging is a key element in treatment decisions.

•	 Post-treatment monitoring of disease burden, recurrence and complication is typically 
performed through radiological investigation.

•	 Different modalities may be required to evaluate aspects of mesothelioma extent, due to 
the often complex morphology of the tumour.

•	 The provided history on the timing and type of previous pleural interventions and 
immunotherapy/radiation therapy is vital to interpretation and timing of mesothelioma 
imaging.

RADIOLOGY IN THE DIAGNOSIS OF PLEURAL 
MESOTHELIOMA

It is noted that a definitive diagnosis of mesothelioma 
requires a pathological diagnosis. However, patients with 
mesothelioma present for medical imaging with a range 
of symptoms, varying from no symptoms, through to 
severe chest pain and debilitating shortness of breath. 
The most commonly performed chest imaging across 
the globe is the chest x-ray (CXR), which is the first line 
choice of medical imaging in most patients across 
Australia who present with chest symptoms.

Subsequent imaging modalities which may be used to 
further investigate findings on a CXR include computed 
tomography (CT) scanning, ultrasound scanning, 
magnetic resonance imaging (MRI) or positron emission 
tomography (PET)-CT scanning.

As in all diagnostic imaging, the provided clinical 
history is key to making a confident diagnosis in cases 
of mesothelioma. Due to the wide variation in clinical 
presentation, a history of asbestos exposure may not be 
provided, particularly if the exposure occurred decades 
previously. In addition, there may be other relevant 
clinical history which enables a diagnosis other than 
mesothelioma to be more confidently made. Metastatic 

pleural malignancy, for example, may be more likely 
than mesothelioma if there is a history of lung or breast 
cancer, and indeed pleural pseudomesotheliomatous 
carcinomatosis is often the main differential diagnosis to 
mesothelioma in imaging, as described below.

THE ROLE OF RADIOLOGICAL SCREENING FOR 
MESOTHELIOMA

As radiological features of asbestos exposure such as 
pleural plaques and pleural thickening may be visible 
on radiological investigations such as CXR and CT, 
despite a lack of clear evidence to support screening, 
some jurisdictions now screen asbestos-exposed 
individuals for asbestos-related disease. This is most 
commonly done through CXR screening, although this 
is not a nationally mandated program. The CXR is most 
commonly reported to the International Labor Office 
(ILO) reporting classification standards.20

However, at present, due to the inconsistency in 
screening asbestos exposed workers, particularly 
those who are former or retired workers, patients with 
mesothelioma are most commonly identified through 
routine diagnostic pathways rather than screening 
programs. 

RADIOLOGICAL DIAGNOSIS, STAGING AND SURVEILLANCE  
OF PLEURAL MESOTHELIOMA
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DIAGNOSTIC IMAGING PATHWAYS FOR 
MESOTHELIOMA

The clinical and technical considerations for each 
relevant imaging modality in the diagnostic work up of 
patients with mesothelioma are summarised below and 
outlined in Figure 2. It is worth noting that several review 
articles summarise well the technical considerations for 
image acquisition across multiple modalities and may be 
useful to readers of this document.21,22 

Given the very strong association between asbestos 
exposure and development of mesothelioma, it would 
be logical to consider the role of other asbestos-related 
findings in the assessment of mesothelioma cases. 
Whilst pleural plaques and diffuse pleural thickening 
are seen in patients with previous asbestos exposure, 
mesothelioma is a different disease. There is no 
requirement for radiologically visible pleural plaques, 
diffuse pleural thickening or other parenchymal 
lung features of asbestos exposure such as rounded 
atelectasis or asbestosis (lung fibrosis induced by 
asbestos exposure). 

Whether a CXR or CT is initially performed, signs of 
previous asbestos exposure include:

•	 Pleural plaques, especially if they are calcified and 
bilateral 

•	 Pulmonary fibrosis

•	 Subpleural bands or parenchymal bands

•	 Rounded atelectasis

•	 Diffuse pleural thickening (aka fibrinous pleuritis).

Pleural plaques and benign diffuse pleural thickening 
(also known as fibrinous pleuritis) are commonly seen 
in patients with previous asbestos exposure and can 
be difficult to distinguish from mesothelioma. Useful 
features in differentiating benign pleural disease from 
mesothelioma include:

1)	 Imaging stability: Pleural plaques and fibrinous 
pleuritis tends to be stable. If they progress, this may 
indicate mesothelioma.

2)	 Contraction of the hemithorax: Mesothelioma tends 
to present as a diffuse pleural process which means:

These findings are not specific to mesothelioma, 
particularly pleural effusion which is much more 
commonly due to other causes including other 
malignancy, trauma and infection. For this reason, the 
CXR findings in mesothelioma tend to be non-specific, 
and CXR has insufficient accuracy for definitive diagnosis 
and staging of mesothelioma.24 For these reasons, follow 
up tests are required for the diagnosis of mesothelioma.

Findings on CXR that may warrant CT chest imaging 
include:

•	 Unilateral persistent pleural effusion – when 
the effusion is bilateral or asymmetric, then 
mesothelioma is less likely (consider other causes of a 
pleural effusion).

•	 Diffuse pleural thickening. Discrete or diffuse pleural 
nodularity may be difficult to visualise on CXR, 
particularly if there is an associated pleural effusion.

•	 As mentioned previously, hemithorax contraction as 
mesothelioma tends to be a diffuse pleural process. 

•	 “Pleural plaques” that are increasing in size.

•	 Rib erosion.

Each case should be evaluated individually based on 
clinical and exposure factors.

Computed Tomography (CT) of the Chest

Chest CT is the recommended next imaging modality 
in patients with CXR findings suggestive of pleural 
malignancy. It is also the mainstay of guiding tissue 
sampling, staging, assessment of treatment response. 
Unless there are contraindications to intravenous 
contrast, a contrast-enhanced CT chest protocol is 
recommended in the pleural phase (imaging timed at 
50 seconds after contrast appears in the descending 
thoracic aorta). The use of intravenous contrast allows 
greater delineation of soft tissue nodules in the pleural 
space,21 as well as evaluating the presence and extent of 
any invasion of the chest wall or ribs.

CT is used to identify pleural masses and nodules, to 
estimate the extent of disease, and to evaluate the 
complexity of pleural effusions. Chest wall or rib invasion 
is also variably visible on CT, although other modalities 
such as MRI have greater sensitivity, as outlined below.

a.	 Involvement of the visceral/fissural pleura 
(compared with benign pleural plaques which 
affects the parietal pleura)

b.	 Contraction of the hemithorax (especially in the 
sarcomatoid and desmoplastic variants).

Occasionally, mesothelioma can present on imaging 
purely as unilateral pleural effusion without perceivable 
pleural soft tissue.

When classic parietal pleural plaques are visible on 
imaging, this is a strongly specific sign of previous 
asbestos exposure, and the likelihood of pleural plaques 
on imaging increases both with cumulative asbestos 
exposure and time since exposure.23 The presence 
of classic asbestos-related pleural plaques therefore 
may contribute to clinical suspicion of mesothelioma 
if the other features of mesothelioma are present, as 
described below on different imaging modalities. 

Chest Radiography (CXR)

The CXR is the most commonly performed imaging 
modality for patients presenting with chest symptoms. 
As patients with mesothelioma often present with non-
specific symptoms, the CXR is most often the first line of 
imaging performed. 

The CXR should be obtained to the highest practical 
standards, including at least one frontal radiograph 
(preferably a posteroanterior (PA) projection) with a 
lateral projection if part of local imaging protocols. The 
imaging standards outlined in the ILO documentation20 
form a good basis for the technical acquisition of CXR, 
noting that unwell patients may have difficulty with full 
inspiration and a standing radiograph.

The radiographic findings of mesothelioma on CXR 
vary. In some patients, there are no features to suggest 
a pleural malignancy. Other patients show more classic 
features of mesothelioma such as unilateral large pleural 
effusion, diffuse pleural thickening, reduction of volume 
of the affected hemithorax or rib destruction. Discrete or 
diffuse pleural nodularity may be difficult to visualise on 
CXR, particularly if there is an associated pleural effusion.

In asymptomatic patients the presence of parietal 
pleural plaques on CXR does not in itself warrant further 
investigation for mesothelioma with CT.

The presence of other asbestos-related findings, such as 
pleural plaques, indicate asbestos exposure and can be 
helpful to raise the clinical suspicion for mesothelioma. 
However, as above, there is no requirement for pleural 
plaques to be visible on CT; only 20% of cases of proven 
mesothelioma have pleural plaques on CT imaging.25

CT may also be used to estimate the volume of 
disease, although this is difficult to automate without 
bespoke volumetry tools which are currently limited to 
research studies.22 The most current staging guidelines 
for mesothelioma are outlined in the 9th edition of 
the Union for International Cancer Control (UICC)/
American Joint Committee on Cancer (AJCC) TNM 
Staging System.26,27 There are limitations of CT in staging 
mesothelioma, outlined below. Staging guidelines give 
detailed recommendations for estimation of the extent 
of disease, however staging remains radiologically 
challenging.28

After initial staging, CT is also used to monitor response 
to treatment, as outlined below. It can be difficult to 
apply the classic RECIST criteria which is more suited for 
focal mass(es). The new TNM staging (9th edition)26,27 has 
advocated the use of the modified RECIST criteria, see 
below.

At the time of CT prior to pathological sampling, it is 
often difficult to distinguish between mesothelioma 
and other diseases, most commonly malignant pleural 
disease from other primary tumours (such as breast or 
lung cancer) which can spread through the pleural space 
as pseudomesotheliomatous carcinomatosis. The CT 
features of mesothelioma and malignant pleural disease 
show significant overlap29,30 and even careful review of 
the imaging may not allow confident diagnosis without 
pathological confirmation.

Positron Emission Tomography (PET)-CT

PET-CT is a nuclear medicine modality which is useful in 
identifying extent of metabolically active disease in the 
pleura and elsewhere in the body. This can be used to 
guide location of histological sampling, as well as gauge 
the extent of disease. There are several radiotracer 
agents which have been described in the literature as 
useful or potentially useful in the staging and restaging of 
pleural mesothelioma.21,31 Currently, the most commonly 
used PET modality in the diagnosis and staging of 
mesothelioma is 18F-FDG PET/CT. The use of PET-CT 
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should be guided by the attending respiratory physician, 
surgeon and multidisciplinary team discussion.

It should be noted however that prior talc pleurodesis, 
which may be performed at the time of pleural sampling 
and effusion drainage, may induce localised pleural 
inflammation which is avid on PET-CT imaging (it 
shows evidence of high uptake of the radiotracer by 
tissues indicating high metabolic activity).31 Similarly, 
pleurectomy and radiation therapy may also illicit an 
inflammatory response which can mimic mesothelioma 
on PET-CT.21 A thorough history of previous surgical and 
other treatments to the pleural space is essential for 
accurate PET-CT reporting of imaging of mesothelioma 
patients both at initial staging and during subsequent 
follow up investigations. In addition, a range of 
inflammatory pleural conditions such as diffuse pleural 
thickening and tuberculous pleurisy may be avid of 
PET imaging and this reduces the specificity of PET 
for mesothelioma presence and extent. There are also 
limitations on the usefulness of PET-CT for small foci 
of disease, and in the lower hemithoraces where there 
is increased risk of breathing artefact causing image 
quality degradation.31 The timing of PET-CT after these 
treatments is discussed below.

Magnetic Resonance Imaging (MRI) of the 
Pleura

MRI is a complementary modality to CT and PET-CT in 
the evaluation of mesothelioma. It is useful to evaluate 
possible soft tissue invasion which is difficult to assess 
on CT, for example invasion into the mediastinum, 
chest wall or adjacent bones.21 The superior soft tissue 
contrast inherent in the MRI modality compared to CT 
imaging allows more accurate soft tissue assessment, 
particularly when intravenous contrast (gadolinium 
based) is used. While complications of gadolinium 
administration have been reported, it is noted that 
for patients without contraindication, the diagnostic 
benefits of the intravenous gadolinium are likely to 
outweigh the potential risks in this population.21

Although surgical treatment for mesothelioma is 
no longer commonly indicated, MRI may assist in 
establishing the feasibility of surgical clearance of disease. 
The MRI result may also occasionally guide the location of 
pleural biopsy to obtain histological tissue for testing.

Radiation therapy may be guided by MRI localisation 
of deposits of mesothelioma, particularly for palliative 

STAGING OF MESOTHELIOMA

Accurate tumour staging is important for decision 
making in treatment, and to advise patients on 
prognosis. The radiological staging of mesothelioma is 
done using the TNM classification system.28 Unlike other 
thoracic tumours, the extent of the mesothelioma may 
be difficult to appreciate on imaging due to the usual 
non-spherical growth pattern along the pleural surface, 
and the surgical staging often exceeds the extent seen 
on CT and PET scanning.14,33   

Despite this limitation, CT is the mainstay of radiological 
staging. CT can detect focal pleural nodules/masses 
and identify pleural effusion and pleural rind. It may 
be possible to detect direct tumour invasion into the 
mediastinum, chest wall and ribs although, as noted 
above, MRI has greater sensitivity for soft tissue and 
bone involvement. This limitation of imaging to local 
invasion partially explains the discrepancy between 
radiological and pathological staging.

Quantitative measurement of pleural tumour can be 
difficult as the morphology of mesothelioma may be 
multifocal and/or crescentic, and it may be difficult to 
determine the extent of mesothelioma on background 
benign asbestos-related pleural disease. The 9th edition 
of the TNM staging28,34 gives guidance on how to estimate 
the extent of disease using linear measurements at 
multiple locations throughout the thorax. This approach 
is not currently commonplace in staging of mesothelioma 
in Australia, however, may become more mainstream 
over time. Modified RECIST (mRECIST) criteria are also 
used particularly in the research setting,35 and iRECIST36 
used in trials of immunotherapy. 

PET-CT is useful in staging for detection of occult 
metastases both within the pleural space and 
elsewhere throughout the body, and is recommended 
for all patients with mesothelioma for initial staging, 
unless there are clinical reasons that active therapy 
would not be considered.14 PET-CT may highlight 
regions of pleural disease initially overlooked on 
CT imaging, which may not show enhancement or 
differences in density compared to adjacent pleural 
thickening or normal structures.31 Alternatively, disease 
may be present in other organs, such as the breast or 
lung, and this additional information may lead to an 
alternative diagnosis such as malignant pleural disease 
from primary breast or lung cancer.

radiation therapy.21 The use of MRI in the diagnosis and 
workup of mesothelioma, and in treatment planning, 
is generally taken on a case by case basis by the 
multidisciplinary team managing the patient.

Ultrasound of the Pleura

Pleural ultrasound is performed to assess the pleural 
space for nodularity, thickening and pleural effusion, 
which may be present on the initial CXR and CT. 
Ultrasound has inherently superior ability to identify 
solid components and tissue vascularity compared to 
CXR, and can assess the complexity of the pleural fluid. 
Ultrasound can also be used to assess the chest wall in 
cases of possible direct chest wall invasion, and to guide 
aspiration of pleural fluid or pleural tissue biopsy.21

Radiology-Guided Tissue Sampling

Pathology sampling is a necessary component of 
the diagnosis of mesothelioma. Guidelines published 
in January 2025 by ASCO14 strongly recommend 
thoracocentesis in patients presenting with symptomatic 
pleural effusion, with a view to cytological assessment 
of the pleural fluid for possible mesothelioma. The 
acquisition of diagnostic material can be done in a 
variety of ways, and imaging-guidance is recommended 
depending on the patient’s overall status, the presence 
and extent of pleural fluid and the extent of identifiable 
pleural thickening. Percutaneous sampling has the 
risk of seeding the biopsy tract through the chest wall, 
although this is less likely when using narrow gauge 
needles for fluid drainage compared to solid tissue 
biopsy.32 

Image guidance, most usually ultrasound, is 
recommended for pleural thoracocentesis to decrease 
the complication rate of pleural aspiration. 

Thoracoscopic biopsy is recommended in all patients 
in whom active treatment would be considered if 
mesothelioma is diagnosed.14 In those patients whose 
cytology result is non-diagnostic, and who are not 
candidates for surgical biopsy, a percutaneous biopsy 
of an appropriate target site is recommended.14 This 
may be performed under CT or ultrasound guidance. 
MRI or PET-CT may also guide the site of histological 
sampling, either at surgery or under image guidance. It is 
recommended that these procedures be performed or 
directly supervised by experienced radiologists or other 
experienced and adequately trained clinicians.

In addition, nodal staging with CT may be problematic 
when the mesothelioma is immediately adjacent to 
the mediastinum or hilar nodes, or when the nodes are 
involved without enlargement or change in morphology. 
PET-CT is useful due to its improved detection of nodal 
disease compared to CT alone.22 

Comparison of serial CT or PET-CT examinations 
also provides valuable information about the rate of 
progression of the tumour, which may also help inform 
treatment options.

Guidelines are also available for imaging of 
mesothelioma in clinical trials to encourage 
standardisation of reporting.22

RADIOLOGICAL SURVEILLANCE OF PLEURAL 
MESOTHELIOMA

Post-Surgical Imaging

For patients who have undergone surgical treatment 
of mesothelioma including talc pleurodesis, CT is often 
used to monitor post-operative complications, and 
to reassess the extent of disease. The frequency of 
monitoring is determined by the post-surgical progress 
of the patient, the discretion of the managing clinical 
team and use of adjunct therapies.

Surgical complications may include pneumothorax, 
haemothorax, bronchopleural fistula or abscess 
formation. It may be difficult to distinguish post-
operative pleural inflammation from residual or recurrent 
disease, and intravenous contrast is recommended 
where possible to help with this distinction. Post-surgical 
inflammation in the pleura may be avid on PET-CT 
particularly in patients who have also had pleurodesis 
and may be a mimic of progressive disease, which is a 
known limitation of this modality in these patients. A 
minimum of six to eight weeks post-surgery to allow 
the inflammation to recede is recommended prior to 
restaging with PET-CT for this reason.21

Post-Radiation Imaging

Patients who have undergone radiation treatment to 
the mesothelioma are prone to complications such 
as pneumonitis, lung and/or chest wall necrosis and 
bony sclerosis. CT may be helpful in evaluation of these 
complications, particularly in diagnosing pneumonitis 
and local soft tissue inflammation. 
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Similarly to the post-surgical scenario, PET-CT may 
demonstrate intense avidity in areas of post-radiation 
inflammation in the pleura, chest wall and bone in the 
absence of residual or recurrent tumour. PET-CT avidity 
is therefore non-specific in the period immediately 
after radiation therapy, and the timing of the PET-CT 
must be carefully considered, with an accompanying 
history of the timing of the radiation therapy provided 
to the reporting physician. An expert consensus panel 
recommendation from 202221 recommends waiting a 
minimum of 8 to 12 weeks to perform restaging PET-CT 
after thoracic radiation, where clinical urgency allows.

Restaging After Immunotherapy and 
Chemotherapy

Assessing response to therapy is an important part 
of treatment of mesothelioma. CT is the primary 
modality for follow up imaging after commencement of 
chemotherapy and immunotherapy, and as with other 
tumours, it is important to give an overall assessment 
about the degree of response/progression.  

Quantitative measurement of pleural tumour can be 
difficult as the morphology of mesothelioma may be 
multifocal and/or crescentic, and it may be difficult to 
determine the extent of mesothelioma on background 
benign asbestos-related pleural disease. 

The 9th edition of the TNM Classification System26-28,34 

gives guidance on how to estimate the extent of disease 
using linear measurements (perpendicular to the 
chest wall) at multiple locations throughout the thorax 
(modified RECIST criteria).33,35 This approach is not 
currently commonplace in staging of mesothelioma in 
Australia, however, is widely used in research trials and 
may become more mainstream over time.

Ultrasound or MRI may be useful to monitor invasion 
of adjacent structures, particularly in patients who 
have undergone surgery or radiation, which may cause 
scarring on CT studies.

The mainstay of monitoring of pulmonary complications 
is CT in patients who are undergoing immunotherapy 
and chemotherapy. Recent advancements in 
immunotherapy options have led to increasing 
numbers of patients with mesothelioma undergoing 
these treatments and participating in clinical trials 
of immunotherapy. Assessment of immunotherapy 

treatment response in the trial setting should be 
performed using the iRECIST criteria which takes into 
account the different radiological patterns seen such as 
immune-related pseudoprogression. This phenomenon 
refers to immune-related inflammation adjacent to the 
tumour appearing indistinguishable from the tumour 
and is a recognised pattern on CT.35 

However, there are multiple lung complications 
of immunotherapy such as infection, organising 
pneumonia and pneumonitis37 which are important 
clinical features to monitor, and guide decision making 
about continuance or re-commencement of therapy. 
Providing history on the timing of immunotherapy is 
particularly important when interpreting these imaging 
studies for both assessment of tumour response and 
likelihood of immune-related complications.

IN SUMMARY: RADIOLOGICAL DIAGNOSIS, 
STAGING AND SURVEILLANCE OF PLEURAL 
MESOTHELIOMA

Whilst pathological diagnosis is required for a definitive 
diagnosis of mesothelioma, radiological imaging is vital 
in the diagnosis and staging of mesothelioma. The chest 
radiograph is commonly performed as first line imaging 
in patients presenting with non-specific symptoms, 
and is usually followed by contrast-enhanced CT chest 
imaging for greater evaluation of the pleural space. MRI 
and PET-CT may be performed to assess the extent of 
disease and involvement of the chest wall structures.

Ultrasound is useful in identifying appropriate targets 
for pleural sampling, and may guide pleural effusion 
drainage for cytological assessment, or core biopsy of 
solid components. 

Radiological staging of mesothelioma follows the TNM 
Classification System, and the recommended approach 
has been updated in the 9th edition.26,27 Staging 
and assessment of treatment response is difficult in 
mesothelioma compared to other thoracic malignancies 
due to the non-spherical growth patterns seen in the 
pleural space in mesothelioma; suggested guidelines 
for tumour response and assessment of progression are 
available in the literature.

Post-treatment imaging is useful to evaluate the extent 
of residual or recurrent disease, monitor progression, 
and identify complications of both surgical and non-
surgical treatments.

Figure 2. The ‘typical’ and most common imaging pathway in mesothelioma

CLINICAL PRESENTATION 
(+/- ASBESTOS EXPOSURE HISTORY)

CHEST RADIOGRAPH - SUSPICIOUS 
FEATURES FOR PLEURAL 

ABNORMALITY

CT CHEST (CONTRAST IF NO 
CONTRAINDICATION)

PLEURAL EFFUSION ASSESSED 
+/- DRAINAGE ON ULTRASOUND

BIOPSY SITE IDENTIFIED - PATHOLOGY 
SAMPLE OBTAINED AS APPROPRIATE

CHEST RADIOGRAPH - NO SUSPICIOUS 
FEATURES FOR PLEURAL ABNORMALITY

FURTHER EVALUATION AS APPROPRIATE

CT chest may be 
the first imaging 

test to show 
abnormality

CHEST RADIOGRAPH

PLEURAL EFFUSION PRESENT PLEURAL NODULARITY/THICKENING

PATHOLOGICAL DIAGNOSIS OF MESOTHELIOMA

MRI, US AS NEEDED

MRI, US AS NEEDED
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CLINICAL STAGING WITH CT AND PET-CT

TREATMENT DECISION AND INITIATION

MONITORING DURING AND AFTER TREATMENT

CLINICAL RE-STAGING WITH CT AND PET-CT

NO SUSPICIOUS FEATURES FOR 
MESOTHELIOMA

Notes:

There are different pathways for patient sto be diagnosed with 
mesothelioma. This flow chart presents the most common or 
typical pathway.

Each patient is different - the first imaging test may be for another 
reason, and the mesothelioma finding may be incidental. For 
example, CT abdoment investigating abdominal symptoms may 
show the pleural effusion or disease as the first imaging test 
performed.

The history of asbestos exposure is helpful, but not generally 
known to the radiologist at the time of first imaging test.

Chest radiograph and CT chest are the mainstay of imaging. 

MRI, ultrasound and PET-CT are used as appropriate.

Abbreviations: CT: computed tomography; PET-CT: positron 
emission tomography computed tomography; MRI: magnetic 
resonance imaging; US: ultrasound.
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INTRODUCTION 

Accurate diagnosis of mesothelioma and mesothelioma 
subtypes is key to optimal patient management and 
outcomes. The understanding and classification of 
mesothelial lesions and the pathological diagnosis of 
mesothelioma has evolved over time, especially as new 
immunohistochemical (IHC) antibodies and molecular 
tests have entered mainstream clinical testing.38 
Microscopic assessment of morphological features 
remains fundamental to mesothelioma diagnosis with 
ancillary studies playing an important role to support 
and establish the diagnosis. Pathological assessment is 
crucial to establish if a mesothelial lesion is malignant 
and if it is mesothelial in nature or not, especially 
given metastatic malignancies are more common 
in the pleura than primary pleural mesothelioma. 
In addition, molecular and ancillary testing can 
now aid in the distinction of benign from malignant 
mesothelial proliferations in many, but not all cases. 
Once a diagnosis of mesothelioma is established, an 
increasing number of key pathological features need 
to be included in the pathology report to assist in 
treatment decisions, and use of a structured (synoptic) 
reporting protocol is recommended to ensure all 

clinically relevant parameters are recorded.39 A 
free downloadable guide with the relevant prompts 
is provided by the International Collaboration 
on Cancer Reporting (ICCR) (https://www.iccr-
cancer.org/datasets/published-datasets/thorax/
mesothelioma/).39 

The diagnosis of mesothelioma should always be 
based on the results obtained from an adequate 
specimen. Ideally, every specimen should be 
considered in the context of the clinical, radiologic, and 
surgical findings, and on occasions this information 
is indispensable for diagnosis, but many specimens 
are diagnostic in isolation. A history of exposure to 
asbestos by itself does not play a significant role 
for a diagnosis of asbestos-associated cancer (as 
opposed to assessment of causation)40 and in many 
patients, exposure history is unknown to pathologists. 
While asbestos may induce lung cancer and other 
malignancies, asbestos-exposed individuals may also 
suffer from unrelated malignancies.

TYPES OF SPECIMENS

Adequate specimens for mesothelioma diagnosis 
include biopsy and cytology specimens.41 Histology 

PATHOLOGICAL FEATURES OF MESOTHELIOMA

Epithelioid mesotheliomas are characterised by an 
abnormal proliferation of epithelioid cells in a variety 
of growth patterns including tubulopapillary, solid, 
trabecular, micropapillary or adenomatoid.38 The 
cells are often relatively bland with central rounded 
nuclei and single nucleoli but a variety of cytological 
variants may be seen including clear cells, deciduoid, 
rhabdoid, signet-ring, small cells or pleomorphic 
cells. Lymphohistiocytoid features may also be seen. 
Invasion into chest wall adipose tissue or lung is an 
important feature of malignancy but may not be seen 
in all specimens.  

Sarcomatoid mesotheliomas consist of atypical spindle 
cells in a haphazard or fascicular arrangement and 
can be deceptively bland with abundant hyalinised 
collagenous stroma in the desmoplastic variant.38 
Transitional features that overlap between spindle 
and epithelioid morphology are considered part of 
sarcomatoid mesothelioma. Chest wall invasion, areas 
of frankly sarcomatous growth or bland necrosis are all 
features that help in establishing malignancy. 

Biphasic mesotheliomas include both epithelioid and 
sarcomatoid patterns with no minimum percentage of 
each component prescribed for diagnosis. 

APPROACH TO ASSESSMENT OF PLEURAL 
LESIONS: THE 2-STEP PROCESS OF DIAGNOSIS 

Establishing mesothelial phenotype is typically most 
straightforward for epithelioid types, where a minimum 
panel of 2 mesothelial and 2 carcinoma-related 
markers is suggested to distinguish mesothelial from 
non-mesothelial proliferations.41 The use of the most 
suitable antibody combination depends on personal 
preference of the pathologist, the clinical background 
(e.g., is there a history of previous carcinoma which 
could have metastasised? Is there a lung mass?) 
and laboratory resources (i.e., which antibodies are 
available at any given laboratory). Table 1 suggests 
a useful initial panel. Table 2 and 3 provide more 
information for specialised situations. Expression of 
a pancytokeratin can help to establish mesothelial 
or epithelial lineage and assist with assessment of 
invasion and architectural patterns. A dedicated 
vascular marker such as CD34 and/or ERG is a useful 
addition in epithelioid tumours for distinction from 

KEY RECOMMENDATIONS
•	 Pathology is essential for a definitive diagnosis of mesothelioma.

•	 Histology and/or cytology specimens can definitively diagnose mesothelioma.

•	 Cytology rarely permits diagnosis of sarcomatoid mesothelioma.

•	 A negative result on cytology or histology does not exclude the diagnosis of 
mesothelioma.

•	 A tissue biopsy is useful for grading (for epithelioid type), subtyping and ancillary testing, 
which may have treatment implications. 

•	 Clinical and radiological correlation is useful and multidisciplinary team assessment 
should be sought where possible. 

•	 A low threshold for seeking expert pathologist second opinion is suggested. 

specimens permit histological subtyping (epithelial, 
biphasic, sarcomatoid) and grading (for epithelioid) 
whereas cytology samples typically only permit 
diagnosis of mesothelioma with an epithelioid 
component.42 

Cytology Specimens

Pleural effusion is a typical presentation of 
mesothelioma and pleural fluids are the most 
common initial specimens. Submission of a minimum 
of 50 millilitres (mL) is recommended for optimal 
cytological assessment, but submission of larger 
samples is preferable to improve sensitivity.43,44 The 
use of cytospins, smears or ThinPreps depends on 
personal preference of the pathologist and laboratory 
setup, but a cell block should always be prepared if 
possible to enable IHC testing.43,45 The basic two-step 
approach, which covers differential diagnosis and use 
of IHC and molecular markers (outlined in Figures 3 
and 4), applies for all specimens. Definite diagnosis 
of mesothelioma with an epithelioid component can 
reliably be made on cytology in some cases, especially 
if supportive molecular alterations are identified.38 
Sarcomatoid mesotheliomas typically do not shed cells 
and a negative pleural fluid sample does not exclude 
a diagnosis of mesothelioma. If cytology samples are 
negative and there is significant clinical concern, a 
tissue sample should be considered. 

Histology Specimens

Core biopsies and surgical biopsies are suitable 
specimens for histologic diagnosis of mesothelioma. 
Histological subtype may change when larger samples 
such as decortications are submitted after initial 
diagnosis due to more extensive sampling of the tumour. 
Diagnostic yield is reportedly highest for thoracotomy 
(86% for image-guided core-needle biopsy, 94% for 
thoracoscopy, and 100% for thoracotomy).32 It is 
desirable that biopsies are of sufficient depth to include 
chest wall adipose tissue which facilitates assessment 
of invasion. The entire specimens should be submitted 
in cases where there is no preoperative diagnosis, while 
representative sampling is sufficient for decortication/
resection specimens. Rarely, mesothelioma is first 
diagnosed at a metastatic site. Care must be taken not 
to mistake benign mesothelial inclusions in lymph nodes 
for mesothelioma. 

PATHOLOGY DIAGNOSIS OF MESOTHELIOMA, INCLUDING FUTURE 
DIRECTIONS AND RELEVANCE FOR TARGETED THERAPIES
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epithelioid haemangioendothelioma. Calretinin is the 
most widely used mesothelial marker, and Claudin 4 is 
emerging as a particularly useful pan-carcinoma marker.41 
The differential diagnosis in biphasic lesions is more 
limited but establishing mesothelial phenotype in the 
epithelioid component is useful. 

Once a diagnosis of epithelioid mesothelioma is 
established, the lesions must be graded38 and relevant 
histological patterns should also be reported.39 

Establishing lineage in a sarcomatoid lesion can be more 
difficult.46 Expression of mesothelial markers may be 
more focal or absent. Most sarcomatoid mesotheliomas 
express cytokeratins, but occasional cytokeratin-negative 
mesotheliomas are described.41,47 The use of multiple 
cytokeratin markers is encouraged in this situation. 
Strong cytokeratin labelling in the absence of labelling 
for more specific carcinoma, vascular and mesothelial 
markers typically favours mesothelioma, in the 
appropriate clinical context. GATA3 is an emerging marker 
that can support diagnosis of sarcomatoid mesothelioma, 
but which is not specific for mesothelioma.48,49

Step 1: Benign Versus Malignant Mesothelial  
Cell Proliferations 

Once a mesothelial phenotype is established in an 
abnormal proliferation, mesothelioma needs to be 
distinguished from a florid reactive process that can 
mimic mesothelioma. Florid reactive mesothelial 
proliferations may show papillary architecture, high 
cellularity, nuclear atypia and mitotic activity, and 
entrapment of mesothelial cells within fibrosis mimicking 
invasion. Demonstration of deep tissue invasion 
(e.g., visceral pleura/lung, parietal pleura/chest wall) 
is a key feature in the diagnosis of mesothelioma and 
may be highlighted with pancytokeratin or calretinin 
IHC, and elastic stains can also be of value. Invasion 
of collagenous fibrous tissue below the mesothelial 
surface by epithelioid mesothelioma may lack a 
desmoplastic reaction but can be distinguished from 
benign entrapment by the lack of linear architecture if the 
specimen is well orientated.  

Stromal invasion may be more difficult to recognise in 
spindle cell proliferations where the invasive malignant 
cells are often deceptively bland, resembling fibroblasts. 
Again, IHC for pancytokeratin can highlight cytokeratin-
positive malignant cells in regions in which they would 

Step 2: Categorisation and Grading

Specific Considerations Regarding the 2021 World 
Health Organization (WHO) Classification Update

Important changes to nomenclature were made in the 
latest World Health Organization (WHO) Classification 
update, including removal of the term ‘malignant’ from 
mesothelioma diagnosis, since ‘all mesotheliomas are 
malignant’.38 A notable newly recognised diagnostic 
category is mesothelioma in situ (MIS), which permits 
diagnosis of mesothelioma in the absence of invasion in 
specific clinical scenarios based on loss of at least one 
of BAP1/MTAP/CDKN2A in the appropriate clinical and 
radiological context.52 Replacement of ‘well differentiated 
papillary mesothelioma’ by ‘well differentiated papillary 
mesothelial tumour (WDPMT)’ is intended to reflect 
the generally favourable behaviour of these lesions. 
However, the classification of WDPMT with loss of BAP1/
MTAP/CDKN2A is under review and considered below.53 
Similarly, the term ‘cystic mesothelioma’ is now obsolete, 
and these lesions are now best referred to as ‘mesothelial 
inclusion cyst’ to reflect the generally indolent behavior 
of these lesions. If there is any multilayering or atypia, 
or clinical symptoms attributable to the lesion, a low 
threshold for ancillary testing is suggested.

Mesothelioma In Situ 

MIS is characterised by a mesothelial proliferation 
that lacks invasion on pathology as well as clinical/
radiological and surgical assessment, but where the 
mesothelial cells show evidence of malignancy at the 
molecular level, by loss of nuclear labelling of BAP1 and/
or MTAP by IHC, and/or homozygous loss of CDKN2A 
by FISH. The 2021 WHO Classification makes mention 
of MIS as a typically ‘flat’ lesion38 and emphasises 
that MIS is a multidisciplinary diagnosis that relies on 
histologic evidence and multidisciplinary discussion, 
but more recent publications accept multilayered 
and papillary mesothelium, provided there is loss of 
BAP1 and/or MTAP/CDKN2A. Communication with the 
clinical team is especially important because time to 
progression may range from one52,54 to 15 years,55 and 
no treatment guidelines exist. If there is no or limited 
clinical information, a diagnosis of ‘mesothelioma with 
an epithelioid component’ can be suggested, with a 
‘comment’ discussing the possibility and implications of 
a diagnosis of MIS.

not normally be present, e.g., in between skeletal muscle 
fibers or adipocytes, sometimes showing a Swiss-
cheese pattern,41 however, cytokeratin expression can 
be seen within reactive fibrous stroma and should not 
be interpreted as evidence of malignancy if invasion 
into adipose tissue/chest wall or lung parenchyma is 
lacking. Labelling for GATA3 has not been found in benign 
spindle cell proliferations,48,49 and may be observed 
in sarcomatoid mesotheliomas but GATA3 may label 
inflammatory cells, so careful assessment is necessary.

In the absence of identifiable invasion, a substantial 
amount of solid tumour forming nodular/mass-like 
lesion(s) with histologic features of mesothelioma can 
also establish the diagnosis. 

Loss of nuclear labelling of BRCA1-associated protein 
1 (BAP1) or cytoplasmic methylthioadenosine 
phosphorylase (MTAP)50 by IHC or homozygous loss of 
CDKN2A by fluorescence in situ hybridisation (FISH) (but 
not p16 IHC), is useful to establish that the mesothelial 
proliferation is malignant at the molecular level and allow 
diagnosis of mesothelioma.41 However, retained labelling 
does not exclude malignancy. Loss of BAP1 is uncommon 
in sarcomatous and desmoplastic mesotheliomas at any 
site. Sensitivities of BAP1 immunohistochemistry, MTAP 
immunohistochemistry, and CDKN2A FISH depend on 
the histologic subtype. Loss of nuclear BAP1 staining is 
seen in 60-70% of epithelioid pleural mesotheliomas 
but only 20% of sarcomatoid tumours. CDKN2A deletion 
and corresponding loss of cytoplasmic MTAP labelling is 
described in 60% and 50% of epithelioid mesotheliomas, 
respectively, compared to 90% of sarcomatoid pleural 
mesotheliomas.41,50 MTAP immunohistochemistry 
is reportedly less sensitive than CDKN2A FISH in 
desmoplastic mesothelioma, owing to the scant 
cytoplasm of the neoplastic cells.51 These molecular 
abnormalities are extremely useful for establishing 
malignancy in mesothelioma. However, the optimisation 
of antibodies can be challenging, and labelling may be 
impacted by fixation protocols. Careful use of internal 
and external control material with retained expression is 
essential to avoid false results.

Fat-like spaces (“fake fat”) may be encountered in 
some cases of organising pleuritis leading to mistaken 
assessment of invasion, and S100 protein, laminin, and 
collagen IV, which are commonly positive in true adipose 
tissue can help in the distinction.41 

Well-Differentiated Papillary Mesothelial Tumour 
(WDPMT)

These are lesions that typically arise on the peritoneum, 
where they are often detected incidentally.53 Rarely 
they are found in the pleura, where they may be found 
on the visceral or parietal pleural surface. This may 
be an incidental finding, or presentation may be with 
dyspnea, cough, pain or effusion. The morphology of 
these lesions is characterised by well-circumscribed, 
cauliflower-like papillary proliferations with club-shaped 
papillae, typically lined by a single layer of relatively bland 
mesothelial cells. The WHO regards retained BAP1/MTAP/
CDKN2A as desirable rather than mandatory, but recent 
publications indicate that those lesions that have lost 
those molecular markers behave clinically comparably 
to MIS.53,56 For practical purposes, a designation as 
‘papillary mesothelioma in situ’, has been suggested. 
This is not withstanding the current WHO Classification, 
which in 2021 excluded macroscopically visible lesions 
from the diagnosis of MIS. Since then, additional work has 
been done and this definition emphasises the similarity 
in clinical behavior.53 An explanatory ‘comment’ will 
be required when making this diagnosis to alert the 
clinician. Alternatively, the lesion could be designated as 
‘mesothelioma with an epithelioid component’ with an 
explanatory comment discussing clinical implications.

Localised Mesothelioma

Localised mesothelioma is exceptionally rare57 and is 
defined as malignant neoplasm of mesothelial origin 
that occurs as a circumscribed mass with no clinical 
or histological evidence of diffuse serosal spread, as 
typically seen in more common diffuse mesotheliomas. 
The histopathological, ultrastructural, and 
immunophenotypic features of localised mesothelioma 
are identical to those of diffuse mesothelioma. 
However, because these lesions may be treated by 
complete resection, prognosis is more favourable and 
survival may be extended. Most (about 55%) of these 
tumours are of epithelioid type. Whilst the lesions are 
circumscribed, they are not clearly encapsulated and 
they may show tissue invasion. It can be impossible 
to distinguish diffuse and localised mesothelioma 
on biopsy, and clinical and radiology correlation 
is essential. If clinical and imaging information is 
incomplete or, if only a biopsy was received but 
imaging suggests a circumscribed lesion, a diagnosis 
of mesothelioma can be provided, with an explanatory 
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comment discussing the possibility of localised 
mesothelioma and its potential clinical implications.

Cytology Diagnosis

The diagnosis of epithelioid mesothelioma can be 
made on cytology, including effusions or an exfoliative 
or fine needle aspiration (FNA) cytology specimen in 
some instances in the appropriate clinical context.41,45 
Because invasion cannot be assessed in cytology, 
malignancy can be established by ancillary testing, 
namely BAP1/MTAP/CDKN2A testing as described 
above, or may be deduced in the context of appropriate 
clinical, radiologic, and surgical findings of a mass 
lesion/s. In this regard, clinical and radiological 
correlation are always desirable and multidisciplinary 
team assessment should be sought where possible.

Mesotheliomas with an epithelioid component 
commonly present with cellular effusions, but 
sarcomatoid mesotheliomas often produce pauciellular 
or acellular effusions. A negative pleural fluid specimen 
does not exclude mesothelioma. The 2-step diagnostic 
process (Is the cellular component in the fluid 
mesothelial? Is it malignant?) applies.58 Histological 
subtype cannot be established from a cytology 
sample, and in particular, epithelioid and biphasic 
mesothelioma cannot be distinguished. A cellular pleural 
fluid with mesothelioma cells that show the typical 
morphology with three-dimensional morules, papillary 
fragments and large sheets in the clinical context of a 
pleural-based mass and/or loss of BAP1/MTAP1 can be 
called ‘mesothelioma, not otherwise specified (NOS), or 
mesothelioma with an epithelioid component’. Grading is 
to date not established on cytology samples.

Other Testing

Molecular mesothelioma subtypes are identified which 
may be related to an alternative aetiology, and which 
may have treatment implications, such as the discovery 
of ALK-rearranged mesothelioma in women,59 with no 
or low-dose exposure to asbestos, or in children.60,61 
Adding immunohistochemistry for ALK D5F3 can 
act as a quick screening test in this setting and can 
have significant treatment implications. Similarly, 
identification of NTRK fusion has been reported in a 
small number of mesotheliomas.62 The discovery of 
these potentially actionable mutations opens new 
therapeutic pathways with vastly improved outcomes 
for some of these patients.62,63 These patients are often 

younger than the typical mesothelioma patients, and 
correlation with the clinically relevant features ensures 
that patients can be prioritised for molecular and/or 
genetic testing as indicated so they can fully benefit 
from treatment advances. A rare subset of epithelioid 
mesotheliomas harbour EWSR1/FUS::ATF1 or EWSR1::YY1 
rearrangements, and they are typically younger 
patients, more commonly female and more commonly 
involving the peritoneum rather than the pleura,64 
however there are no specific treatment implications 
associated with this genetic variant. 

EMERGING AREAS OF INTEREST

The use of IHC for NF2/Merlin to diagnose malignancy 
in mesothelial lesions is currently under active 
investigation and may be used in an academic or 
research setting but to date has not been incorporated 
into routine reporting.41 Other emerging markers 
include mesothelial-related marker HEG.65,66 
Reclassification of some mesothelial lesions, such 
as well-differentiated papillary mesothelial tumour 
and localised mesothelioma based on molecular 
findings may occur in the near future.67,68 An increased 
awareness of underlying genetic predispositions may 
lead to increased testing, but to date in Australia only 
BAP1 testing for eligible persons is recommended. 

IN SUMMARY: PATHOLOGY DIAGNOSIS OF 
MESOTHELIOMA

All mesotheliomas are malignant, and adherence 
to the current WHO Classification38 and the correct 
terminology is essential for clear communication with 
the clinical team. Ancillary testing is part of the standard 
reporting of mesothelial lesions, and a low threshold 
for instigating these tests, including BAP1 and MTAP/
CDKN2A which can help establish malignancy at a 
molecular level, is suggested.  

The reporting requirements for mesothelioma are 
increasingly complex and highlight the importance 
of the use of a uniform structured approach. A free 
downloadable guide with the relevant prompts is 
provided by the ICCR (https://www.iccr-cancer.
org/datasets/published-datasets/thorax/
mesothelioma/).39 A low threshold for seeking an expert 
pathologist second opinion is suggested.

Table 1. Immunohistochemical Markers Used in the Differential Diagnosis of Pleural Epithelioid 
Mesothelioma Versus Adenocarcinoma

Marker Current Value Comments

Epithelioid mesothelioma (positive mesothelioma markers)

Calretinin Very useful Over 90% of epithelioid mesotheliomas are positive (nearly all)41 when 
antibodies to human recombinant calretinin are used. The staining is often 
strong and diffuse and is both nuclear and cytoplasmic.
5%–10% of lung adenocarcinomas are positive, but staining is usually focal.

Cytokeratin 5 
or 5/6

Very useful 75%–100% of mesotheliomas are positive. 
2%–20% of lung adenocarcinomas can be focally positive.

WT1 Very useful 70%–95% of mesotheliomas show nuclear positivity. 
Lung adenocarcinomas are negative.

D2-40 
(podoplanin)

Very useful 90%–100% of mesotheliomas show membranous positivity.
≤15% of lung adenocarcinomas focally positive.

HEG1 Very useful Almost all epithelioid mesotheliomas show membranous positivity. 
Lung adenocarcinomas are negative.

Lung Adenocarcinoma

Claudin-4 Very useful Essentially all lung adenocarcinomas are positive, usually strong and diffuse 
with continuous or punctate membranous staining. 
Mesotheliomas are negative.

CEA Very useful 80%–100% of lung adenocarcinomas are positive.
<5% of mesotheliomas are focally positive.

TTF-1 Very useful 75%–85% of lung adenocarcinomas show nuclear positivity (usually all 
non-mucinous lung adenocarcinomas are positive). 
Mesotheliomas are negative.

Napsin-A Very useful 80%–90% of lung adenocarcinomas show cytoplasmic staining. 
Mesotheliomas are negative.

B72.3 Very useful 75%–85% of lung adenocarcinomas are positive. 
Very few mesotheliomas are positive.

BG8 Very useful 90%–100% of lung adenocarcinomas are positive.
3%–7% of mesotheliomas show focal reactivity.

MOC-31 Useful 95%–100% of lung adenocarcinomas are positive.
2%–32% of mesotheliomas show focal staining.

Ber-EP4 Useful 95%–100% of lung adenocarcinomas are strongly positive. 
≤35% of mesotheliomas are focally positive.

Note: Both MOC-31 and Ber-EP4 are directed against EpCAM. MOC-31 has higher sensitivity for adenocarcinoma in some studies. 
Abbreviations: WT1: Wilms tumour-1; CEA: carcinoembryonic antigen; TTF-1: thyroid transcription factor-1; BG8: blood group 8.
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Table 3. Features to Differentiate Fibrous Pleurisy from Sarcomatoid Mesothelioma 

Fibrous Pleurisy Sarcomatoid (including Desmoplastic) 
Mesothelioma

Storiform pattern not prominent Storiform pattern often prominent

Absence of stromal invasion Stromal invasion present (highlight with pancytokeratin 
staining)

Necrosis, if present, is at the surface associated with 
acute inflammation and reactive mesothelial cells 

Bland necrosis of paucicellular, collagenised tissue

Uniform thickness of the process Disorganised growth, with uneven thickness, expansile 
nodules and abrupt changes in cellularity

Hypercellularity at the surface with maturation and 
decreased cellularity deep (so-called zonation)

Lack of maturation from the surface to the depths of the 
process

Vessels oriented perpendicularly to pleural surface Paucity of vessels, without orientation
GATA3 may be positive
MTAP/CDKN2A loss

Usually Not Useful

Cellularity

Atypia (unless severe)

Mitotic activity unless numerous atypical mitotic figures

Table 2. Immunohistochemical Markers Used in the Differential Diagnosis of Pleural Epithelioid 
Mesothelioma Versus Squamous Cell Carcinoma of the Lung 

Marker Current Value Comments

Epithelioid mesothelioma (positive mesothelioma markers)

WT1 Very useful Up to 95% of mesotheliomas show nuclear positivity. 
Lung squamous cell carcinomas are negative.

Calretinin Somewhat 
useful

All mesotheliomas are essentially positive, often strongly and diffusely, with 
nuclear and cytoplasmic staining. 
About 40% of lung squamous cell carcinomas are positive, usually focal.

HEG1 Very useful Almost all epithelioid mesotheliomas show membranous positivity. 
About 20% of lung squamous cell carcinomas show cytoplasmic staining, but 
staining is focal.

D2-40 
(podoplanin)

Not useful 80%–100% of mesotheliomas are positive.
50% of lung squamous cell carcinomas also stain.

Cytokeratin 
5/6

Not useful 75%–100% of mesotheliomas are positive. 
100% of lung squamous cell carcinomas are positive.

Lung squamous cell carcinoma (positive carcinoma markers)

Claudin-4 Very useful About 95% of squamous cell carcinomas are positive (but less if poorly 
differentiated).
Mesotheliomas are negative.

CEA Very useful 80%–100% of lung squamous cell carcinomas are positive.
<5% of mesotheliomas are focally positive.

p40 or p63 Very useful 100% of lung squamous carcinomas show strong and diffuse nuclear positivity 
for either marker. 
About 2.5% and 7% of mesotheliomas are focally positive for p40 and p63, 
respectively.

BG8 Useful About 80% of lung squamous cell carcinomas are positive.
3–7% of mesotheliomas show focal staining.

MOC-31 Useful 97%–100% of lung squamous carcinomas are positive.
2%–32% of mesotheliomas show focal staining.

Ber-EP4 Useful Approximately 85%–100% of lung squamous carcinomas are positive.
≤35% of mesotheliomas are focally positive.

Cytokeratin 
5/6

Not useful All (100%) lung squamous carcinomas are positive.
75%–100% mesotheliomas are positive.

Note: Both MOC-31 and Ber-EP4 are directed against EpCAM. MOC-31 has higher sensitivity for adenocarcinoma in some studies. 
Abbreviations: WT1: Wilms tumour-1; CEA: carcinoembryonic antigen; BG8: blood group 8.
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BAP1 IHC and 
MTAP IHC or 
CDKN2A FISH

BAP1 IHC and 
MTAP IHC or 

CDKN2A FISH**

Figure 3. Diagnostic algorithm for cytology samples with a suspected mesothelioma diagnosis Figure 4. Diagnostic algorithm for all pathology samples with a suspected mesothelioma diagnosis

*Sarcomatoid mesothelioma typically shows no malignant 
cells in the effusion.

**Loss of BAP1 or MTAP by IHC or CDKNA homozygous 
deletion supports diagnosis of malignancy but normal/
retained markers do not exclude malignancy. Clinical 
correlation advised.

***An atypical mesothelial proliferation in the setting of 
a clinically and radiologically malignant process can be 
considered consistent with a diagnosis of mesothelioma if 
appropriate clinicopathological correlation is undertaken 
such as at a multidisciplinary team assessment.

If insufficient sample 
suggest clinical 

correlation*
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CHAPTER 4: TREATMENT OPTIONS

KEY RECOMMENDATIONS

Diagnosis

•	 A definitive diagnosis of mesothelioma should always be pursued if cytotoxic chemotherapy 
or immunotherapy might be offered to a patient.

•	 Where diagnosis from fluid cytology alone is not sufficient, a tissue diagnosis can be sought 
from either thoracoscopy or imaging-guided percutaneous biopsy.

•	 For patients who are not fit for general anaesthetic, an imaging-guided percutaneous 
biopsy is most appropriate.

•	 In patients for whom either thoracoscopic (video-assisted thoracic surgery (VATS)) biopsy or 
percutaneous imaging-guided biopsy are appropriate and accessible, thoracoscopic biopsy 
will result in a higher diagnostic yield and offers the option of concurrent pleurodesis.

Cytoreductive Surgery

•	 Radical surgery, including extra-pleural pneumonectomy, VATS pleurectomy (whether 
partial or radical), or other cytoreductive surgery is not routinely recommended and should 
not be performed outside of a well-designed clinical trial.

Management of Malignant Pleural Effusion

•	 The management of malignant pleural effusions (MPE) in patients with mesothelioma 
aims to improve symptoms and quality of life. Intervention is only necessary in 
symptomatic patients.

•	 Interventions available for symptomatic effusions include pleurodesis, indwelling pleural 
catheter (IPC), repeated thoracentesis and non-interventional palliation measures. The 
choice of intervention depends on local access and funding, patient preferences and 
physiological fitness, as well as anatomic features.

•	 IPC is the preferred management option in patients with non-expandable (trapped) lung 
and those with a short life expectancy (2-3 months). High quality aftercare is critical to the 
use of IPCs.

•	 VATS pleurodesis may be preferred in patients who require a concurrent biopsy for 
diagnostic confirmation; those who would not accept an IPC; and those with a longer life 
expectancy who are seeking a single definitive.

ROLE OF SURGERY AND MANAGEMENT OPTIONS FOR PLEURAL 
EFFUSION IN MESOTHELIOMA
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DIAGNOSIS OF MESOTHELIOMA

The diagnosis of mesothelioma can be challenging as 
symptoms are frequently non-specific. Most patients 
with mesothelioma are diagnosed after presenting 
with a unilateral pleural effusion, with or without 
pleural lesions such as plaques or nodularity. However, 
there are numerous other causes of pleural effusions, 
and mesothelioma accounts for only a very small 
proportion of these presentations. Mesothelioma can 
be overlooked if an alternative diagnosis is assumed to 
be the cause without thorough investigation.

The initial investigation of a pleural effusion of 
unclear aetiology noted on imaging includes 
sampling of pleural fluid. Pleural fluid should be 
sent for microbiology, cytology and biochemical 
testing (protein, lactate dehydrogenase (LDH), and 
glucose concentrations; as well as pH).1 Additional 
microbiological testing (such as pleural fluid culture) 
can be requested if there is a particular suspicion of 
infection, although microbiological testing on non-
purulent fluid has a low yield. Samples should be sent 
urgently to the testing laboratory in a sterile specimen 
container, with an aliquot sent in a blood gas syringe 
with the air expelled or filled red-top (no additive) 
blood tube for accurate pH analysis. Where possible, 
at least 50 millilitres (mL) should be collected for 
cytology analysis.2-4 If delays to specimen processing 
are anticipated, specimens for cytology should be 
placed in cytology bottles with preservative fluid. 
Microbiological tests always require fresh unpreserved 
fluid.

If the patient has significant breathlessness or there is 
uncertainty about whether an effusion is symptomatic, 
then high-volume thoracentesis to completely drain 
the pleural space is recommended.5 After pleural 
drainage a post-drainage chest radiograph should be 
obtained to assess the extent of residual fluid and lung 
re-expansion, as a non-expandable (trapped) lung 
has implications for future treatment. The impact of 
drainage on the patient’s symptoms should also be 
assessed. 

Wherever possible, the pleural fluid should be 
examined by a specialist cytopathologist with expertise 
in mesothelioma,6-8 or a second opinion requested 
in difficult cases. It is important to note that negative 
cytology does not rule out underlying mesothelioma. 

In patients in whom another diagnosis has not 
been identified, pleural biopsy rather than repeat 
thoracentesis is recommended. This is because repeat 
thoracentesis has a low yield and so is not sufficiently 
likely to be diagnostic unless a specific issue occurred 
with the first sample. 

Diagnostic Biopsy

Clinical assessment and imaging findings may result 
in a high suspicion that a patient has mesothelioma. 
A confirmatory pathological diagnosis is only required 
for patients for whom further treatment may be 
appropriate.9 If treatment is unlikely to be appropriate 
or desired then definitive diagnosis is not required. 

A diagnosis of mesothelioma may be established 
through cytology alone (see Chapter 3: Pathology 
diagnosis of pleural mesothelioma, including future 
directions and relevance for targeted therapies). 
Changes to criteria for the subtyping of mesothelioma, 
which have implications for treatment and enrolment 
into clinical trials, suggest that biopsy for histological 
assessment may be of benefit for patients where 
this would inform management (including clinical 
trial enrolment). Options for pleural biopsies include 
percutaneous (either closed/blind or imaging-
guided), medical pleuroscopy, thoracoscopic, or 
open (thoracotomy) biopsy. The choice of technique 
depends on local expertise, the patient’s overall 
health, specific procedural risks, and the nature of 
pleural involvement (focal or diffuse). See Chapter 7 for 
legal requirements or implications of a pathological 
diagnosis.

In Australia and New Zealand, the most common 
techniques for biopsy are either percutaneous 
imaging-guided biopsy, or VATS. Assessment by a 
multi-disciplinary meeting to determine the best 
approach may be helpful. For patients who have no 
lesions accessible for percutaneous biopsy, as well 
as those who are too frail (or unwilling) to undergo 
thoracoscopy, imaging surveillance every two to 
three months to assess for new lesions suitable for 
percutaneous biopsy is an option.

Percutaneous Biopsy

Percutaneous biopsy is best utilised in cases where 
imaging shows clear pleural abnormalities such 
as masses or localised nodularity. Imaging-guided 
percutaneous biopsy has a superior diagnostic yield 
(75% in patients with evidence of thickening) to closed 
biopsies performed without imaging assistance.10 

Pleural biopsy without imaging guidance is not 
recommended.

Imaging-guided biopsies are typically performed with 
the assistance of either computed tomography (CT) 
or ultrasound and do not require general anaesthesia. 
Although CT-guided biopsies typically report a higher 
diagnostic yield than ultrasound-guided procedures, 
the evidence for this is limited and the choice of 
modality is often determined by individual patient 
factors. Due to imperfect sensitivity, further tissue 
should be sought either via repeat CT-guided biopsy or 
surgical biopsy if a percutaneous biopsy is negative in 
the setting of suspicious lesions on imaging.

Surgical Biopsy 

Surgical biopsy via a minimally invasive technique is 
highly effective for diagnosing mesothelioma. It allows 
direct visualisation of the pleura, enabling targeted 
tissue sampling from abnormal areas as well as 
biopsies from multiple sites. It has a higher diagnostic 
yield than less invasive techniques but does require 
general anaesthesia. Pleurodesis or IPC insertion can 
be performed during the same procedure in suitable 
patients. When surgical inspection of the pleura 
does not identify clear macroscopic abnormalities 
the yield of random pleural biopsy may be low. Talc 
poudrage must be carefully considered in these cases 
as it will render future biopsies difficult and induces 
fluorodeoxyglucose (FDG)-avid pleural thickening 
on positron emission tomography (PET) scanning, 
impacting imaging surveillance. A negative VATS biopsy 
does not entirely rule out mesothelioma, and if the 
pre-test probability is high, a repeat biopsy should be 
considered. 

In cases where cytology and pleural biopsies are 
negative but clinical suspicions remain high, imaging 
surveillance and reassessment for other causes of 
pleural effusions are recommended. Two years of 
follow-up is advised in this setting. 

CYTOREDUCTIVE SURGERY  

Mesothelioma is a diffuse infiltrative process and 
therefore complete resection is not possible. Some 
guidelines recommend cytoreductive surgery, aimed 
at reducing tumour burden, most commonly in the 
context of multimodality treatment.9-13 Extrapleural 
pneumonectomy (EPP) involving en-bloc resection of 
the parietal and visceral pleura, the ipsilateral lung, 
pericardium and diaphragm was previously the favoured 
means of achieving macroscopic complete resection.14 
However, on the basis of the small MARS1 trial and a 
retrospective series published by Flores and colleagues15 
there has been a shift in cytoreductive technique from 
EPP to either pleurectomy and decortication (parietal 
and visceral pleurectomy to remove all gross tumour 
without diaphragm or pericardial resection) or to 
extended pleurectomy and decortication (parietal and 
visceral pleurectomy to remove all gross tumour with 
resection of the diaphragm and/or pericardium).14 

The benefits of cytoreductive surgery have been 
examined in two randomised trials.

1.	The MesoVATS trial randomised 196 patients with 
mesothelioma to either video-assisted thoracoscopic 
partial pleurectomy or talc pleurodesis. There was 
no difference in overall survival (OS) at one year, but 
the incidence of complications and total length of 
hospitalisation were significantly worse in the partial 
pleurectomy group.16 

2.	The MARS2 trial randomised 335 patients with 
mesothelioma who had completed two initial cycles 
of chemotherapy to either cytoreductive surgery 
(pleurectomy with decortication, or extended 
pleurectomy and decortication) plus postoperative 
chemotherapy or further chemotherapy without 
surgery.17,18 Cytoreductive surgery did not affect OS, 
but pre-specified alternative mortality analyses 
suggested shorter survival in the surgical arm. 
Patient-reported quality of life was significantly 
worse in those undergoing surgery, and fewer of 
these patients completed planned chemotherapy or 
received subsequent standard of care immunotherapy 
in the surgery group. Despite some subsequent 
criticism,19 this trial remains the best available 
evidence on current cytoreductive surgical techniques 
in mesothelioma and suggests that cytoreductive 
surgery should not be routinely performed.
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MANAGEMENT OF MALIGNANT PLEURAL 
EFFUSION (SEE FIGURE 5)

Management of MPE due to mesothelioma should be 
guided by severity of symptoms, rapidity of the fluid 
accumulation, life expectancy and patient preference. 
Options include palliative medications for dyspnoea for 
the terminal phase, repeated thoracentesis, insertion 
of an IPC or pleurodesis. The relative pros and cons 
of each option is summarised in Table 4. For detailed 
guidance on MPE management, please also refer to 
MPE guidelines from the British Thoracic Society20 and 
American Thoracic Society.21

Regardless of technique, interventions for MPE are 
aimed at improving quality of life by decreasing the 
severity of dyspnoea. Patients without bothersome 
dyspnoea or who obtain no symptomatic benefit 
from thoracentesis should not be subjected to further 
interventions.

Frequent thoracentesis is not advised as a long-term 
strategy to manage pleural effusions as re-intervention 
increases the risks of needle-track metastases in 
mesothelioma, may introduce infection into the pleural 
space, and is associated with increased discomfort and 
worsened quality of life. 

For patients with a symptomatic pleural effusion 
and expandable lung, definitive management with 
pleurodesis should be considered. Pleurodesis can be 
performed via VATS, medical pleuroscopy, as a bedside 
procedure through an intercostal catheter, or via an 
IPC.22 Talc is the most common sclerosant and results 
in consistently high rates of successful pleurodesis.14,23 
The relative effectiveness of the intervention modalities 
remains a matter of much debate and relies on 
selection of appropriate patients.24 

Insertion of an IPC to allow ambulatory MPE drainage is 
an alternative management option. IPCs are long-term 
tunnelled drainage catheters which can be inserted 
outside of an operating theatre and without hospital 
admission. IPCs are generally accepted as the best 
option for patients with non-expandable lung where 
a pleurodesis is more likely to fail, for those with a life 
expectancy of less than two or three months, or for 
patients unfit for general anaesthesia.13,25 IPCs can also 
be used as definitive therapy as talc slurry pleurodesis 
can be performed via the IPC and, if successful, the 

catheter can be removed.26 Funding for the disposable 
components of the IPC, which are required each time 
the pleural effusion is drained, vary across the states 
and territories. In some states, patients without private 
insurance may be required to cover these ongoing 
costs, which can be substantial. Until a funding source 
has been established, no IPC should be inserted for a 
patient who would be unable to meet the costs.

Aftercare of IPC is key to its success. IPC should only  
be used if there is a dedicated aftercare program  
(e.g., community nursing) for ongoing management 
and troubleshooting. Referral to palliative care should 
also be considered in this setting, if not already done. 

The choice of technique should be determined by 
local expertise, patient prognosis and preferences 
and indications for a concurrent procedure. The range 
of options and the risks and benefits of each choice 
should be discussed with every patient and their 
family.27 

IN SUMMARY: MESOTHELIOMA DIAGNOSIS, 
CYTOREDUCTIVE SURGERY AND MANAGEMENT 
OF MALIGNANT PLEURAL EFFUSION

Mesothelioma is an important but uncommon cause 
of unilateral pleural effusions. A definitive diagnosis 
of mesothelioma may be important for guiding 
chemotherapy or immunotherapy and can be achieved 
through percutaneous imaging-guided biopsy or VATS 
biopsy. Cytoreductive surgery is not recommended, 
even in fit patients. Other surgical procedures such 
as VATS pleural biopsy or talc poudrage may be 
considered for the treatment of symptomatic MPEs due 
to mesothelioma, which can otherwise be managed 
with medical palliation or IPC insertion. The choice 
between interventions should be made in consultation 
with affected patients considering their specific 
situation and the available resources.

Figure 5. An approach to guide choice of intervention for pleural effusion in mesothelioma

INADEQUATE TISSUE FOR DIAGNOSIS AND 
HISTOLOGICAL ASSESSMENT DESIRED TO:

1. INFORM PROGNOSIS
2. INFORM TREAMENT DECISIONS

ADEQUATE TISSUE FOR DIAGNOSIS OR 
HISTOLOGICAL ASSESSMENT UNECESSARY

SYMPTOMATIC 
IMPROVEMENT

• LOW OPERATIVE RISK
• PATIENT PREFERENCE

VATS BIOPSY

CONSIDER 
CT GUIDED  

CORE BIOPSYVATS PLEURODESIS

LONG TERM 
INDWELLING  

PLEURAL CATHETER 
+/- TUBE SLURRY

NO CHANGE IN 
SYMPTOMS

• HIGH OPERATIVE RISK
• PATIENT PREFERENCE
• TRAPPED LUNG

NO FURTHER  
PLEURAL 
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PERCUTANEOUS DRAINAGE “TO DRYNESS”

Abbreviations: VATS: video-assisted thoracic surgery; CT: computed tomography.
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Table 4. Management options for pleural effusions in mesothelioma

Video-assisted 
Thoracoscopic 
Surgery

Pleuroscopy 
(Medical 
thoracoscopy)

Talc Slurry 
(via chest tube)

Indwelling 
Pleural 
Catheter

Thoracentesis 
(repeat if 
needed)

Key 
advantages

Can combine 
with biopsy (if 
needed).

Can combine 
with biopsy (if 
needed).

Minimally 
invasive. 
No surgical/GA 
risks. 
Useful if already 
has a chest tube.

Minimally 
invasive. 
No surgical/GA 
risks.
Choice if goal is to 
minimise time in 
hospital or further 
interventions.

Minimally 
invasive.
No surgical/GA 
risks.
Most suited 
if limited life 
expectancy.

General guide 
to suitability

Must be fit for GA.
Usually only 
for those with 
relatively good 
prognosis/
performance 
status.

Cautious with 
comorbidities or 
poor performance 
status.
Few absolute 
contraindications.

Any performance 
status.
Few 
contraindications.

Any performance 
status.
Few 
contraindications.

Any performance 
status.
Few 
contraindications.

Trapped (non-
expandable) 
lung 

Not 
recommended.

Not 
recommended.

Not 
recommended.

Recommended. Useful.

Hospital 
Length of Stay 
(LoS)

Usually require 
several days of 
hospitalisation. 
LoS data not 
reported in most 
RCTs.

Usually require 
1-2 days of 
hospitalisation.

Median 4 days for 
initial admission 
in a RCT.28 
More days 
in hospital 
compared with 
IPC over patient 
lifespan.29

Median 0-1 
days for initial 
admission.28,29

Fewer days 
in hospital in 
initial admission 
and over entire 
lifetime than talc 
slurry (median 10 
days29) in 2 RCTs.

Can be 
performed as day 
case.

Aftercare If successful, 
no further 
intervention or 
aftercare.

If successful, 
no further 
intervention or 
aftercare.

If successful, 
no further 
intervention or 
aftercare.

Key to success. No aftercare 
required.

Need for 
further pleural 
drainage 

20-30% 20-30% 20-30% 5% in 2 RCTs28,29 >50%

Notes: 

1.	Published data (above) on malignant pleural effusion (MPE) are not specific for mesothelioma.  

2.	Analyses of MPE showed patients with mesothelioma are more likely (OR 1.83) to require definitive therapy compared with other 
underlying malignancies.30 The only specific report on outcomes of MPE from mesothelioma31 was a retrospective review of the Western 
Australian Mesothelioma Registry over five years (n=390 patients) It showed only 42.3% underwent pleurodesis: surgically (n=78) or by 
chest tube instillation of sclerosants (n=87). Pleurodesis failure rates were similar in both groups: 32% versus 31%, respectively. Total time 
spent in hospital from procedure till death were also similar. 

Abbreviations: GA: general anaesthetic; IPC: indwelling pleural catheter; LoS: length of stay; RCT: randomised controlled trial;  
MPE: malignant pleural effusion; OR: odds ratio.

SYSTEMIC MANAGEMENT OF PLEURAL MESOTHELIOMA
Where available, in each clinical setting, patients should be considered for clinical trials. Therapy recommendations 
are based on evidence undertaken in clinical trials in patients with pleural mesothelioma but can be applied to 
patients with peritoneal mesothelioma, acknowledging the paucity of prospective clinical trials in that setting.

KEY RECOMMENDATIONS (SEE FIGURE 6)
Patient selection for systemic treatment

•	 In symptomatic patients there is a time imperative to attempt a trial of treatment before 
they become too unwell to tolerate/benefit from treatment.

•	 In patients with epithelioid histology, no weight loss, good performance status, no 
symptoms and slowly evolving radiological findings it might be reasonable to consider an 
initial period of observation, however with close monitoring. 

First-line therapy for advanced mesothelioma
Patients with epithelioid histology

•	 Based on data from a high-quality Phase III trial, first-line combination immunotherapy 
with nivolumab and ipilimumab, for up to two years, is recommended for suitably 
fit patients with no contraindications. The benefit over chemotherapy is greatest for 
patients with non-epithelioid histology.

•	 Based on data from a high-quality Phase III trial, first-line combination chemotherapy 
with a platinum agent plus pemetrexed +/- bevacizumab is an alternative first line 
treatment option for suitably fit patients, in particular those where immunotherapy 
is contraindicated. This combination however has not been compared to doublet 
immunotherapy with nivolumab and ipilimumab.

•	 Based on data from a high-quality Phase III trial, first-line combination chemotherapy 
with a platinum agent plus pemetrexed and pembrolizumab is an alternative first-line 
immunotherapy-chemotherapy combination option for suitably fit patients. However, 
pembrolizumab is not currently reimbursed on the Pharmaceutical Benefits Scheme 
(PBS) in this setting.

Patients with non-epithelioid histology

•	 Based on data from a high-quality Phase III trial, first-line combination immunotherapy 
with nivolumab and ipilimumab, for up to two years, is recommended for suitably fit 
patients with no contraindications. 

•	 Based on data from a high-quality Phase III trial, first-line combination chemotherapy 
with a platinum agent plus pemetrexed and pembrolizumab is an alternative first-line 
immunotherapy-chemotherapy combination option for suitably fit patients. However, 
pembrolizumab is not currently reimbursed on the PBS in this setting.
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First-line maintenance therapy after initial chemotherapy

•	 Limited evidence from a single randomised Phase II trial supports progression free 
survival benefit with switch maintenance gemcitabine after initial platinum/pemetrexed 
chemotherapy. The benefit was observed only in patients with epithelioid histology.

Second-line therapy for advanced mesothelioma

Treatment in the second line setting depends on histology, treatment received first line and 
patient fitness to undergo therapy.

Patients with epithelioid histology having 
received prior combination immunotherapy

Combination chemotherapy with a platinum 
agent plus pemetrexed +/- bevacizumab is 
an option for suitably fit patients.

Patients with epithelioid histology having 
received prior platinum/pemetrexed-based 
chemotherapy

Immunotherapy with nivolumab and 
ipilimumab, for up to two years, is an 
option for suitably fit patients with no 
contraindications, or single agent nivolumab 
if ipilumumab is contraindicated.

Patients with epithelioid histology having 
received prior platinum/pemetrexed and 
pembrolizumab

Single agent vinorelbine is an option for 
suitably fit patients.

Patients with non-epithelioid histology 
having received prior combination 
immunotherapy

Combination chemotherapy with a platinum 
agent plus pemetrexed +/- bevacizumab is 
an option for suitably fit patients.

Patients with non-epithelioid histology 
having received prior platinum/pemetrexed 
and pembrolizumab

Single agent vinorelbine is an option for 
suitably fit patients.

Third-line therapy for advanced mesothelioma

Treatment in the third line setting depends on histology and patient fitness to undergo therapy.

•	 Single agent vinorelbine is an option for suitably fit patients.

PATIENT SELECTION FOR SYSTEMIC TREATMENT

The time delay between asbestos exposure and 
development of mesothelioma means that many 
patients with mesothelioma will generally be older 
and may also be suffering from other age-related 
conditions that make it harder for them to tolerate 
systemic therapies of any type. In addition, most of 
the pivotal clinical trials have predominantly only 
included patients with ECOG (Eastern Co-operative 
Oncology Group) Performance Status Scale32 0 - 1 
with few patients, if any, with ECOG Performance 
Status Scale ≥2 represented in clinical trials. Thus, the 
treatment of such patients is not supported by high 
level evidence.9,33 Consequently, when faced with the 
older patient, with poor performance status and/or 
significant co-morbidity, it may be most appropriate to 
treat with best supportive care (BSC) alone.

Once a patient is deemed capable of tolerating 
treatment, it is important to try to understand 
the expected natural history of their malignant 
mesothelioma by enquiring about the development 
of symptoms and examining changes on imaging over 
time. It might be reasonable to consider a period of 
observation after diagnosis if the rate of growth is not 
certain and symptom burden is low, particularly as 
some patients can have no/minimal symptoms with 
radiological findings evolving slowly over many years, 
and thus premature commencement of treatment 
could result in an impaired quality of life. Such patients 
are more likely to have epithelioid histology, good 
performance status and lack any adverse prognostic 
features (described below). 

In the era before the modern standard systemic 
chemotherapy and immunotherapy, a small, 
43-patient, randomised United Kingdom (UK) study did 
examine immediate versus delayed chemotherapy (at 
time of symptoms).34 However, due to its sample size 
the results were not conclusive. Around the same time, 
another randomised UK study examined upfront active 
symptom control (ASC) compared to ASC plus MVP 
(mitomycin-C, viniblastine, cisplatin) chemotherapy 
(a regimen considered ineffective) or vinorelbine.35 
No survival benefit was seen with the addition of MVP 
chemotherapy, although a trend to longer survival was 
seen with vinorelbine.

In patients where there has been a rapid progression 
of symptoms such as shortness of breath, pain, 
weight loss and fevers associated with a reduction 
in performance status, there is a time imperative to 
attempt a trial of treatment before they become too 
unwell to tolerate/benefit from treatment. These 
patients typically have non-epithelioid histology, and 
adverse prognostic factors such as elevated systemic 
inflammatory markers including C-reactive protein, 
LDH, anaemia, high neutrophil counts and platelets, 
with lymphopenia resulting in a high neutrophil to 
lymphocyte ratio (>5).36 Significant weight loss has also 
been shown to be an adverse prognostic factor.37 

ASSESSMENT OF TREATMENT BENEFIT

The successful management of mesothelioma with 
systemic treatment should result in symptomatic 
or radiological improvement and preservation or 
improvement of quality of life. Ideally, clinical benefits 
should be accompanied by good tolerance of 
chemotherapy and/or immunotherapy. 

Dose reduction of chemotherapy should be considered 
when there is unacceptable toxicity, as suggested by 
treatment administration guidelines.38 Unfortunately, 
dosing of immunotherapy tends to be binary once 
toxicity requiring dose omission has occurred, as there 
is no established role for dose reduction at present. 
Here, immunotherapy cessation is recommended 
when serious adverse immune-related events occur. 

Evaluating radiologic response in mesothelioma can be 
difficult due to the diffuse pleural involvement that can 
occur throughout the chest. As such, mesothelioma-
specific criteria for response have been established 
and validated in clinical trials. While RECIST criteria 
for reporting radiological changes in mesothelioma 
are standard for clinical trials,39 many routine 
radiological practices still use non-standard reporting 
criteria, which makes assessment of treatment 
benefit difficult. The scans of such patients could be 
reviewed in specialist multi-disciplinary meetings to 
ensure patients are stable or improving before further 
treatment is administered. 

Besides imaging, the best bedside measure of 
treatment benefit is improvement in quality of 
life, improvement in disease symptoms or delay 
in symptom deterioration. In the pivotal Phase III 
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EMPHACIS trial, chemotherapy with cisplatin and 
pemetrexed was shown to improve lung function 
(FVC, FEV1) in responding patients leading to reduced 
breathlessness, measured using the Lung Cancer 
Symptom Scale.40,41 In the recent CheckMate 743 study, 
immunotherapy with ipilumumab and nivolumab 
reduced the risk of deterioration in disease-related 
symptoms and health-related quality of life, compared 
with platinum/ pemetrexed chemotherapy.42 

HISTORICAL EVOLUTION OF SYSTEMIC 
TREATMENT OPTIONS IN MESOTHELIOMA

The following sections review the data around the 
use of systemic therapies including chemotherapy, 
chemotherapy plus immunotherapy with immune 
checkpoint inhibitors (ICIs), and treatment 
combinations in mesothelioma. There is much greater 
evidence for patients with pleural mesothelioma 
than peritoneal mesothelioma, for which treatments 
are offered largely based on studies in pleural 
mesothelioma patients only. 

A clinical dilemma at present is deciding what initial 
treatment should be commenced, as to date, there 
have been no comparisons between chemotherapy 
and immunotherapy combined versus combination 
immunotherapy. Both have been shown to be 
more effective than standard chemotherapy, so 
the treatment decision largely depends on clinician 
experience, patient preferences and which treatments 
are funded on the PBS. 

Recent randomised controlled trials have shown 
that first-line combination immunotherapy with 
ipilumumab and nivolumab improves survival in 
patients compared with chemotherapy, with the 
greatest magnitude of benefit seen in patients with 
non-epithelioid histology,43 while first-line platinum/
pemetrexed chemotherapy plus pembrolizumab 
improves survival outcomes and response rate 
compared with chemotherapy alone, with the 
greatest magnitude of benefit seen in patients with 
non-epithelioid histology.44 Patients with pre-existing 
unstable or symptomatic auto-immune diseases, or 
those requiring steroids at a dose equivalent of >10 
milligram (mg) of prednisone were excluded from these 
immunotherapy trials. 

CHEMOTHERAPY FOR MESOTHELIOMA

For many years there was a paucity of high-level data 
for the use of chemotherapy in mesothelioma, until 
the pivotal Phase III studies evaluating antifolate 
chemotherapies with cisplatin compared with 
cisplatin,45 and cisplatin/raltitrexed compared with 
cisplatin.46 Since then, multiple randomised trials have 
been undertaken in pleural mesothelioma. 

Phase II Trials in Previously Untreated 
Mesothelioma

Until the publication of the randomised studies with 
cisplatin/pemetrexed and cisplatin/raltitrexed in 2003, 
the evidence base for determining chemotherapy 
activity in mesothelioma was limited to Phase II 
trials, with varying tumour responses across different 
regimens, and interpretation of activity hampered 
by selection bias and inadequate response criteria 
for mesothelioma. The Phase II study of cisplatin/
gemcitabine47 with its response rate of 48% raised 
hope for ongoing investment in clinical studies in 
mesothelioma in the pursuit of an effective treatment.

Phase III Studies of Chemotherapy

Antifolates

The development of the novel anti-folate drug 
pemetrexed and a similarly structured agent, 
raltitrexed reinvigorated clinical research in 
mesothelioma and established a standard of care that 
has remained for nearly two decades. The randomised 
Phase III EMPHACIS trial compared the combination of 
cisplatin and pemetrexed with single agent cisplatin.45 
The combination was associated with a 3-month 
advantage in median survival (12.1 versus 9.3 months; 
hazard ratio [HR] 0.77; p=0.02). In addition to providing 
a survival advantage the combination arm was 
associated with a tumour response rate of over 40% 
and evidence for symptomatic improvement/delay in 
deterioration in symptoms.40,41 During this trial there 
was introduction of the use of vitamin supplementation 
with folic acid and vitamin B12 which was designed to 
improve the “functional folate status” - this was based 
on the finding of an adverse functional folate status 
identified by elevated plasma homocysteine levels.45 

 

Subsequently, a randomised trial utilising another 
folate anti-metabolite, raltitrexed, combined with 
cisplatin, also demonstrated a survival advantage for 
the combined treatment compared with cisplatin.46 In 
this trial, there was no use of vitamin supplementation. 
In this study of 250 patients randomised to either 
cisplatin plus raltitrexed or cisplatin alone, there was a 
24% response rate and median survival of 11.4 months 
for the combination arm compared with 14% and 8.8 
months for cisplatin alone, both differences being 
statistically significant. 

Based on these studies, cisplatin/pemetrexed became 
the first line standard of care active treatment for 
advanced malignant mesothelioma in Australia and 
internationally.

Cisplatin Versus Carboplatin

There have been no direct comparisons of cisplatin- 
and carboplatin-containing regimens in first line 
therapy of mesothelioma, however Phase II data 
suggests that the results are similar with carboplatin/
pemetrexed.48 It is worth noting that both the 
Phase III CheckMate 743 study, comparing first line 
combination immunotherapy to platinum/pemetrexed 
chemotherapy, and the IND227 study evaluating 
the addition of the ICI pembrolizumab to platinum/
pemetrexed chemotherapy both allowed cisplatin or 
carboplatin according to investigator discretion.42,44 
The median survival in the chemotherapy alone arms 
in both studies was 14.1 months and 16.1 months 
respectively, which compares favourably to the median 
survival of 12.1 months observed with cisplatin/
pemetrexed in EMPHACIS trial.42,44,45 Contemporary 
clinical practice guidelines allow for substitution of 
carboplatin for cisplatin, at clinician discretion and 
certainly in patients with established hearing loss.33 

Use of Maintenance Chemotherapy in the  
First-Line Setting

There is no data from Phase III studies to inform the use 
of maintenance chemotherapy in patients who have 
received first platinum/pemetrexed chemotherapy. 
However, a single Phase II study did demonstrate 
improved progression-free survival (PFS) with switch 
maintenance gemcitabine. The Dutch randomised, 
open-label, phase 2 trial (NVALT19),49 in mesothelioma 
patients (88% epithelioid) with no evidence of disease 

progression after at least four cycles of first-line 
chemotherapy (platinum and pemetrexed), compared 
switch-maintenance gemcitabine plus supportive care 
to supportive care alone. PFS was significantly longer 
in the gemcitabine group (median 6.2 months) than in 
the supportive care group (median 3.2 months), (HR 
0.48; p=0.0002).49 The benefit was strongest in the bulk 
of patients with epithelioid histology PFS (HR 0.42; 95% 
confidence interval (CI) 0.25-0.72), as opposed to the 
few patients with non-epithelioid histology (HR 0.96; 
95% CI 0.25-3.69).49 

Continuation maintenance pemetrexed after initial 4-6 
cycles platinum/pemetrexed chemotherapy (versus 
observation) was evaluated in a randomised Phase II – 
the CALGB 30901 trial.50 However, this study was closed 
early due to slow accrual (enrolling only 53 patients), 
with no significant difference observed in PFS (3.4 
versus 3 months, respectively).50 

Second Line Therapies After First Line Platinum/
Pemetrexed

There is no positive randomised Phase III evidence 
to guide the use of second-line chemotherapy for 
survival benefit following progression on first-line 
chemotherapy. However, there is data for PFS benefit 
from a single Phase III study and randomised Phase II 
studies, as described below.  

Gemcitabine +/- Ramucirumab

The randomised double-blind, placebo-controlled 
RAMES study enrolled 161 eligible patients progressing 
during or after first-line treatment with pemetrexed 
plus platinum. It randomised patients to gemcitabine 
plus ramucirumab or gemcitabine plus placebo.51 
Median OS was 13.8 months in the gemcitabine plus 
ramucirumab group and 7.5 months in the gemcitabine 
plus placebo group (HR 0.71; p=0.028). Ramucirumab is 
not approved for use in Australia.

Single-Agent Chemotherapy

There are multiple studies involving the use of 
vinorelbine chemotherapy, both in intravenous or 
oral form. The best evidence comes from the VIM trial, 
a randomised Phase II study evaluated ASC with or 
without oral vinorelbine as second-line treatment.52 It 
included 154 patients who had progressed after first-
line pemetrexed and platinum-based chemotherapy. 
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PFS was improved with vinorelbine (median 4.2 versus 
2.8 months; adjusted HR: 0.60; one-sided p<0.001).52 

A Phase III trial evaluated the impact on OS of single-
agent pemetrexed plus BSC, compared with BSC 
alone, in 243 patients who had received one prior 
systemic therapy excluding pemetrexed.53 There was 
no difference in OS, however, chemotherapy post-
discontinuation was significantly greater in the BSC 
arm compared with the pemetrexed arm (51.7% versus 
28.5%, respectively; p=0.0002), and more BSC patients 
received pemetrexed (18.3% versus 3.3%, respectively; 
p=0.0001). A partial tumour response was seen in 18.7% 
of patients treated with pemetrexed, compared with 
1.7% BSC, and PFS was prolonged (median 3.6 versus 
1.5 months; p=0.0148).

Other Agents and Combinations

The Phase II randomised, open-label international 
multi-centre study ARCS-M trial,54 compared the 
mesothelin-targeting antibody drug conjugate 
anetumab ravtansine (AR) to vinorelbine as second-
line treatment in 248 patients with mesothelin-
overexpressing pleural mesothelioma who had 
previously received platinum/pemetrexed ± 
bevacizumab. AR showed a manageable safety profile, 
however, there was no significant difference in the 
primary endpoint of PFS between the two treatments 
(4.3 [AR] versus 4.5 months [vinorelbine]; HR 1.22; 
p=0.86).

Combination Therapy in the Relapsed Setting

Despite a few promising small Phase II trials there is 
no randomised Phase III data evaluating combination 
therapies in the second line setting or beyond.

COMBINATION CHEMOTHERAPY AND 
TARGETED THERAPY

Angiogenesis Inhibitors

The role of vascular endothelial growth factor 
(VEGF) signalling in the pathophysiology of pleural 
mesothelioma has been well established.55,56 Abnormal 
tumour vasculature increases hypoxia, which in turn 
reduces apoptosis, that promotes metastatic spread 
and upregulates VEGF and further tumour vascular 
abnormalities.57 

The impact of VEGF upon prognosis and disease 
severity has been assessed in retrospective patient 
cohorts, suggesting higher levels of VEGF in pleural 
mesothelioma compared with benign asbestos-related 
diseases, and in advanced disease in comparison to 
early-stage patients.58 Higher plasma VEGF levels also 
predict for worse PFS and OS.59 

On the basis of promising preclinical findings in 
mesothelioma models and evidence in other 
malignancies, a number of anti-angiogenic agents, 
and particularly those targeting VEGF receptors have 
been assessed in clinical trials including thalidomide, 
bevacizumab and the tyrosine kinase inhibitors 
sunitinib, sorafenib, cediranib and nintedanib.

Several of these agents showed sufficient promise 
to progress to Phase III trials. The first to do so, 
thalidomide, was evaluated as maintenance therapy 
following first-line chemotherapy in an open-label 
Phase III study.60 Unfortunately, thalidomide failed to 
improve time to progression compared with active 
supportive care.60 

Nintedanib, a multi-targeted (including VEGF) tyrosine 
kinase inhibitor, was evaluated in the LUME-Meso 
study, a Phase III double-blind randomised control 
trial in chemotherapy-naïve patients with unresectable 
epithelioid mesothelioma.61 Patients were randomised 
to cisplatin/pemetrexed +/- nintedanib/placebo, with 
continuation maintenance nintedanib/placebo allowed 
after completion of chemotherapy. No improvement 
in PFS was seen (median 6.8 months [nintedanib] 
versus 7.0 [placebo]; HR 1.01; p=0.91) nor OS (HR 1.12; 
p=0.54).61 

Cediranib was assessed in the similarly designed SWOG 
S0905 study.62 In this randomised placebo-controlled 
Phase II trial, patients were randomised to cediranib 
or placebo in combination with platinum pemetrexed, 
followed by maintenance cediranib/placebo. A 
marginal PFS trend was noted in the cediranib arm (7.2 
months [cediranib] versus 5.6 months [placebo]; HR 
0.71; p=0.062), and improvement in response rate (50% 
versus 20%), but no significant improvement in OS was 
seen.62 

The addition of bevacizumab to chemotherapy was 
initially assessed in a double-blind placebo-controlled 
Phase II randomised study in patients with advanced 

pleural mesothelioma receiving cisplatin/gemcitabine 
with or without bevacizumab/placebo.59 The addition 
of bevacizumab failed to improve PFS (6.9 months 
[bevacizumab] versus 6.0 months [placebo]; p=0.88), 
OS or response rate.59 

The addition of bevacizumab was also evaluated in the 
French Mesothelioma Avastin Cisplatin Pemetrexed 
Study.63 This randomised, controlled, open-label, 
Phase 3 study, evaluated the addition of bevacizumab 
to standard cisplatin/pemetrexed chemotherapy in 
previously untreated patients with advanced pleural 
mesothelioma. This landmark study was the first to 
demonstrate a significant survival benefit with the 
addition of bevacizumab to standard of care platinum/
pemetrexed chemotherapy, improving the median 
OS from 16.1 months (chemotherapy) to 18.8 months 
(addition of bevacizumab), (HR 0.77; p=0.0167).63 PFS 
was also improved (9.2 [bevacizumab] versus 7.3 
months [chemotherapy alone]; HR 0.61 [0.50-0.75]; 
p<0.0001). There was more Grade 3–4 adverse toxicity 
seen in patients receiving combination therapy (71%) 
versus chemotherapy alone (62%), with bevacizumab-
related G3-4 adverse events including hypertension 
(23%) and thrombotic events (13%).63 Despite this, 
quality of life measures saw an improvement in fatigue, 
activity level and general condition.63 A predictive 
marker to guide patient selection for anti-VEGF therapy 
remains elusive. 

Arginine Depletion

Tumours that have loss of arginosuccinate synthetase 1  
have been shown to be dependent on arginine for 
survival and may be sensitive to strategies resulting 
in amino acid deprivation. Pegargiminase, shown 
to degrade arginine into ammonia and citrulline, is 
cytotoxic in arginosuccinate synthetase 1-deficient 
cancers such as mesothelioma, and is thought 
to sensitise mesothelioma to pemetrexed.64 The 
ATOMIC-Meso trial evaluated pegargiminase (ADI-
PEG20) plus standard chemotherapy as first-line 
therapy in 249 patients with non-epithelioid pleural 
mesothelioma.64 This Phase II/III study demonstrated 
significant improvement in median OS (9.3 versus 7.7 
months, HR 0.71; p=0.02) and median PFS (6.2 months 
with pegargiminase-chemotherapy compared with 
5.6 months with placebo-chemotherapy; HR 0.65; 
p=0.02).64 These results support further investigation 

of arginine depletion in non-epithelioid mesothelioma. 
Pegargiminase is not PBS-approved for the treatment 
of mesothelioma in Australia.

IMMUNOTHERAPY IN MESOTHELIOMA

Mesothelioma typically exhibits an immunosuppressive 
tumour microenvironment due to the chronic 
inflammatory response to asbestos fibres.65 

This provided the rationale for exploring 
immunotherapeutic approaches, using ICI to reverse 
the immunosuppressive phenotype to achieve anti-
tumour immune response. ICIs against programmed 
cell death protein 1 (PD-1) on T cells, programmed 
death ligand 1 (PD-L1) on tumour cells or cytotoxic 
T-cell lymphocyte-associated protein 4 (CTLA-4) have 
been tested either as monotherapy or combination 
therapy. In this section, randomised controlled trials 
using ICIs are discussed.

The first randomised study using an ICI in 
mesothelioma was the DETERMINE trial in the second 
or third-line setting.66 This double-blind, placebo-
controlled Phase IIb study randomised patients 
with pleural or peritoneal mesothelioma to either 
tremelimumab (a CTLA-4 antibody) or placebo, after 
progression after up to two previous lines of treatment. 
The study did not meet the primary endpoint 
of improved OS, with median OS 7.7 months for 
tremelimumab versus 7.3 months for placebo (HR 0.92; 
p=0.41).66 

Several single-arm studies using single-agent anti-PD-1 
monoclonal antibodies such as pembrolizumab,67,68 
and nivolumab,69,79 demonstrated activity in 
mesothelioma, leading to randomised studies.

PROMISE-meso was a Phase III, open-label, 
randomised trial comparing pembrolizumab versus 
standard of care chemotherapy (either vinorelbine 
or gemcitabine) in immunotherapy-naïve patients 
with pleural mesothelioma, who had progressed 
after platinum-based chemotherapy.71 Cross-over to 
pembrolizumab was allowed in this trial at the time 
of progression in the chemotherapy arm. This study 
showed improved objective tumour response rate with 
pembrolizumab (22%), compared to chemotherapy 
(6%). However, this did not translate to improved PFS 
(PFS: its primary endpoint) or OS for pembrolizumab 
compared to chemotherapy.71  
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CONFIRM was a Phase III, double-blind placebo-
controlled study comparing nivolumab to placebo 
in immunotherapy-naïve mesothelioma patients 
with who had progressed after platinum-based 
chemotherapy.72 The study met its co-primary 
endpoints of PFS and OS. A significant benefit for PFS 
was seen for patients randomised to nivolumab with a 
median PFS of 3.0 months, compared to 1.8 months for 
placebo (HR 0.67; 95% CI 0.53-0.85; p=0.0012). Similarly, 
OS was superior in the nivolumab arm (median OS 10.2 
months, compared to 6.9 months [placebo arm], HR 
0.69; 95% CI 0.52-0.91; p=0.0090).72 

Taken together, these two studies indicate that ICIs 
targeting PD-1 have definite activity in mesothelioma 
when compared to placebo in immunotherapy-naïve 
patients who have progressed following platinum-
based chemotherapy (based on the CONFIRM trial) but 
are not superior to second line chemotherapy (based 
on the PROMISE-meso trial).

In the first-line setting, clinical trials have been 
completed or are ongoing evaluating combination 
immunotherapy alone compared with standard 
chemotherapy, or the addition of ICIs to standard 
chemotherapy compared with chemotherapy 
alone. The CheckMate 743 trial was the first 
randomised controlled trial to evaluate combination 
immunotherapy in the first-line setting.43 This 
study randomised treatment-naïve patients with 
unresectable pleural mesothelioma to either 
combination immunotherapy with nivolumab and 
ipilimumab (CTLA-4 antibody) or standard of care 
chemotherapy with a platinum agent and pemetrexed. 
This study demonstrated an improvement in median 
OS of 4 months in favour of nivolumab and ipilimumab 
over chemotherapy (18.1 versus 14.1 months 
respectively; HR 0.74; 95% CI 0.60-0.91; p=0.0020). There 
appeared to be a difference in the magnitude of benefit 
for the different histologies of pleural mesothelioma. 
The benefit in OS was most pronounced in patients 
with non-epithelioid histology (24% of participants). 
In this subgroup analysis, the study demonstrated 
an improved median OS with combination 
immunotherapy compared to chemotherapy (18.1 
versus 8.8 months respectively; HR 0.46; 95% CI 0.31-
0.68). Patients with epithelioid histology (76%) had a 
more modest OS gain with median OS of 18.7 months 
in combination immunotherapy arm compared to 16.5 

months in chemotherapy arm (HR 0.86; 95% CI 0.69-
1.08). Grade 3–4 treatment-related adverse events were 
reported in 30% of patients treated with nivolumab 
and ipilimumab, and 32% of patients treated with 
chemotherapy. Importantly, nivolumab and ipilimumab 
combination also led to a delay in deterioration in 
disease-related symptoms and health related quality of 
life compared to chemotherapy.42 

Based on the results of the CheckMate 743 study, 
nivolumab and ipilimumab is approved for the first 
line treatment of unresectable pleural mesothelioma 
in many parts of the world. This combination is also 
PBS-reimbursed for patients with mesothelioma in 
Australia.

The international multi-centre Canadian-led 
randomised Phase III IND227 study,44 evaluated 
the efficacy of adding pembrolizumab to standard 
first-line platinum/pemetrexed chemotherapy 
compared with chemotherapy alone. OS was longer 
with pembrolizumab (median OS 17.3 months 
[pembrolizumab] versus 16.1 months [chemotherapy 
alone]; HR 0.79; 95% CI 0.64-0.98; p=0.0324). This offers 
an alternative option to combination immunotherapy.

In Australia, combination immunotherapy with 
nivolumab and ipilimumab is PBS-reimbursedfor a 
maximum duration of two years and is not restricted by 
line of therapy (see footnotes in Figure 6).

FIGURE 6. SYSTEMIC TREATMENT ALGORITHM FOR ADVANCED MESOTHELIOMA

* Ipilumumab/nivolumab is Pharmaceutical Benefits Scheme (PBS) reimbursed in Australia irrespective of line of therapy. Nivolumab can 
be offered as a single agent if ipilumumab is contraindicated.

** Bevacizumab and Pembrolizumab are not PBS reimbursed for mesothelioma in Australia. However, they are accessible by self funding or 
through compensation mechanisms.
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CLINICAL TRIALS IN MESOTHELIOMA

Due to the limited treatment lines available for patients 
diagnosed with pleural mesothelioma, clinical trials 
offer an opportunity for patients to access emerging 
new therapies, either in combination with existing 
treatments or as single agents. These may take the 
form of first-line or subsequent-line studies focused 
primarily on patients with mesothelioma or studies 
recruiting more broadly across a variety of tumours.

At both initial review and subsequent visits, clinicians 
should assess and discuss potential clinical trial 
suitability with patients, being mindful of patient 
factors and relevant inclusion and exclusion criteria, 
including ECOG performance status, comorbidities, 
histological/genomic features and geographic, 
socioeconomic and psychosocial factors.

Further information as to the availability of clinical trials 
currently available within Australia may be located at 
several places, such as:

•	 The Thoracic Oncology Group of Australasia -  
https://thoraciconcology.org.au/

•	 Australian Clinical Trials -  
https://www.australianclinicaltrials.gov.au/

•	 Australian New Zealand Clinical Trials Registry - 
https://anzctr.org.au/

•	 Clinicaltrials.gov - https://clinicaltrials.gov

IN SUMMARY: SYSTEMIC MANAGEMENT OF 
PLEURAL MESOTHELIOMA

Systemic therapy is the cornerstone of therapy for 
most patients with mesothelioma in providing hope for 
longer survival and improving or maintaining quality 
of life. Randomised controlled trial evidence has been 
essential in establishing the evidence base to guide 
our practice, starting with first line chemotherapy with 
platinum/pemetrexed as the inaugural standard of care 
from 2003. Since then, incremental steps have been 
made with the addition of bevacizumab until the more 
recent discovery of ICIs. Superior benefit has been 
seen with the addition of pembrolizumab to standard 
chemotherapy, and with combination immunotherapy 
(nivolumab and ipilumumab) compared with standard 
chemotherapy. Combination immunotherapy is 

becoming the new reference standard to build upon, 
in addition to offering realistic hope for patients with 
the more chemotherapy-resistant non-epithelioid 
mesothelioma subtype. Chemotherapy has become 
the main option beyond first-line immunotherapy 
in patients remaining fit for therapy. Despite these 
advances, there remains an unmet need to identify 
better therapies, advocating for patient enrolment into 
clinical trials where available.

PALLIATION SYMPTOM RELIEF 
Patients with mesothelioma often present with pain 
from chest wall invasion or other symptoms such as 
cough, breathlessness, superior vena cava obstruction 
and haemoptysis which may be improved by radiation 
therapy. The effectiveness of the pain relief provided 
by palliative radiation therapy has been assessed in 
the prospective SYSTEMS study which demonstrated 
that one-half of patients managed with 20 gray (Gy) 
in 5 fractions experienced a significant improvement 
in pain at 5 weeks.73 Some retrospective studies have 
found higher local response rate with higher dose 
per fraction.74 This was studied in the SYSTEMS 2 trial 
which has been presented in abstract form; this trial 
randomised patients between 20 Gy in 5 fractions 
and 36 Gy in 6 fractions.75 The primary endpoint of a 
reduction in pain at 6 weeks was not met, although 
there was a trend to improved survival in patients 
randomised to the higher dose arm.75,76 For patients of 
poor performance status or where daily treatment is 
inconvenient lower fraction schedules such as 8 Gy in 1 
fraction or 16 Gy in 2 fractions (one week apart) may be 
considered.

PROPHYLACTIC TREATMENT OF  
PROCEDURE TRACTS
Recurrence of mesothelioma is common at sites where 
biopsies have been taken or chest drains inserted. 
These recurrences often protrude though the chest wall 
and may cause pain or symptoms. Multiple randomised 
controlled trials have been performed to assess the 
effectiveness of prophylactic radiation therapy. Overall, 
there is no benefit from prophylactic radiation therapy 
to procedure tract compared to treating patients 
when the disease recurs.77 Increased use of systemic 
therapy in patients with mesothelioma has been 
observed to decrease the incidence of pleural effusion 
and procedure tract metastases hence reducing the 
potential benefit of early intervention with radiation. 

PATIENTS WITH OLIGOPROGRESSION OR 
LOCAL DISEASE 
Systemic therapy for mesothelioma has significantly 
improved with some patients achieving durable 
responses. In patients with a limited number of 
sites of small volume progression (oligoprogression) 
stereotactic radiation (SABR) can be considered with 
an aim to provide local control. The use of SABR 
to treat small volumes of mesothelioma has been 
reported in retrospective studies to be well tolerated 
and achieve high rates of disease control within the 
irradiated volume.78,79 In other solid tumours, this 
technique has been demonstrated to allow selected 
patients to continue their otherwise effective systemic 
therapies.80 It has been proposed that this may translate 
to improvements in PFS and OS.80 There is no current 
specific evidence of benefit in mesothelioma.

KEY RECOMMENDATIONS
•	 Radiation is effective for mesothelioma and should be used for symptom control including 

palliation of pain. Standard palliative dose fractionations may be used. Escalated dose 
fractionations may improve outcomes and should continue to be investigated in clinical 
trials.

•	 There is no role for prophylactic radiation therapy to the chest wall procedure tract.

•	 Hemi-thoracic radiation therapy should only be considered in the context of a clinical trial.

RADIATION THERAPY FOR THE MANAGEMENT OF PLEURAL 
MESOTHELIOMA
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HEMITHORACIC RADIATION IN COMBINATION 
WITH SURGERY
Hemi-thoracic radiation therapy as palliative or 
definitive intent treatment for mesothelioma exposes a 
large volume of normal heart and lung to high doses of 
radiation.81 This can result in significant toxicities and 
even death.82 Due to the paucity of evidence to support 
its use, this approach is not recommended outside a 
clinical trial. 

RADIATION WITH SURGERY 

The recent results of the MARS 2 trial have called 
into question the role of surgery for mesothelioma.18 
If surgery is performed, radiation therapy may be 
considered before or after surgery as a component of 
multi-modality therapy. Given the limited evidence for 
both neoadjuvant and adjuvant approaches, the ideal 
timing of radiation therapy is unknown. One approach 
that has been investigated by Trovo et al. in a Phase III 
study investigated adjuvant radiation dose following 
non-radical surgery for mesothelioma and with 
chemotherapy.83 All patients received radiation therapy 
but were randomised equally to either high-dose 
hemithoracic radiation therapy or palliative radiation 
therapy. The study found a significantly improved 
survival time with a 2-year OS of 58% for those treated 
with hemithoracic radiation (versus 28% with palliative 
radiation), but 30% of patients treated with high-dose 
radiation experienced grade 3 or higher toxicity.83 The 
2-year OS of the low-dose radiation therapy arm was 
extremely poor at 28% suggesting other factors than 
treatment may have led to a difference in survival 
between the arms. 

RADIATION WITHOUT SURGERY

There is a paucity of prospective data to support 
hemithoracic radiation therapy in patients who are 
inoperable. Treatment was attempted at one Australian 
centre, however, this program was ceased due to high 
toxicity.84 Severe toxicity (grade 3–5) was found in 78% 
of patients treated with modern modulated radiation 
therapy and 5.8% of patients died from treatment-
related toxicity.84 One promising approach is using 
proton therapy to irradiate the hemithorax, which has 
advantages over standard radiation in sparing the 
heart and lungs. It is hypothesised that hemithoracic 
radiation therapy using this technique may be better 

tolerated. The HIT-Meso Phase III trial is currently 
underway to assess if proton beam radiation added to 
systemic therapy is of benefit.85 

IN SUMMARY: RADIATION THERAPY FOR 
MANAGEMENT OF PLEURAL MESOTHELIOMA

Radiation is an effective modality to manage symptoms 
from mesothelioma but not as prophylaxis. In select 
patients receiving palliative systemic therapy, SABR can 
be effective to manage small volumes of progression 
with minimal toxicity (so-called oligoprogression). 
Hemithoracic radiation therapy with or without surgery 
has high toxicities and should only be performed in the 
setting of a prospective clinical trial.
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KEY RECOMMENDATIONS 
•	 There should be timely integration of a supportive and palliative approach to care that is 

in line with the needs and wishes of the patient and their family.

•	 There should be early connection with a clinical team that has specialist knowledge of 
mesothelioma to ensure a standardised management that addresses the full spectrum of 
biopsychosocial needs of patients and their family. 

•	 The patient and their family should be connected early with a mesothelioma nurse 
specialist for timely coordination and continuity of care.

•	 There should be shared decision-making between the patient and their family and care 
provider to respect autonomy, agency, needs and wishes.  

•	 Timely introduction of advance care planning to the person with mesothelioma and their 
family is recommended. 

•	 Where possible and appropriate, patients should be given the opportunity to participate 
in clinical trials. 

•	 Consider the values, religion, beliefs and preferences of individuals who identify with 
a priority population (Aboriginal and Torres Strait Islander peoples; culturally and 
linguistically diverse people; lesbian, gay, bisexual, transgender and intersex people; 
people with cognitive disability).

INTRODUCTION TO SUPPORTIVE 
AND PALLIATIVE CARE IN 
MESOTHELIOMA
High symptom burden, poor quality of life and poor 
prognosis often characterise the issues facing a person 
with mesothelioma. Families and friends also face 
challenges throughout the person’s care.1 As curative 
therapies are absent, the involvement of supportive 
and palliative care helps to optimise the person’s 
function and comfort from the time of diagnosis. 
Unfortunately, supportive and palliative care are often 
introduced late in the mesothelioma trajectory.2 Unmet 
needs in people with mesothelioma are common,3 
requiring multidisciplinary care. 

The most commonly reported physical symptoms 
across the disease trajectory are pain, breathlessness, 
fatigue, cough, sweating, sleep disturbance and 
poor appetite.1 Psychological issues include 
fear, anxiety, distress and depression.3 After the 
diagnosis, there can be changes in identity, roles and 
relationships, increasing social isolation and feelings 
of worthlessness. Informal carers and family members 
also bear significant physical, emotional and financial 
burdens when caring for a person with mesothelioma.4 

The importance of good supportive and palliative 
care for people with mesothelioma and their families 
has been highlighted internationally,5,6 with guidance 
on care interventions and services increasingly 

CHAPTER 5: SUPPORTIVE AND 
PALLIATIVE CARE, SURVIVORSHIP 
AND NURSING
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being developed to support clinicians. Following is 
contemporary, evidence-based clinical guidance on 
aspects central to the delivery of quality supportive 
and palliative care in people with mesothelioma and 
their families. Ideally, such care will be provided to 
patients from the time that the disease is diagnosed 
through to the end of life, in line with the needs and 
wishes of the person with mesothelioma and their 
family. 

SURVIVORSHIP

Principles of survivorship care include:7,8 

•	 Screening for unmet needs (including clinical, 
physical, psychosocial, legal, functional, sexual and 
financial).

•	 Prevention, detection and management of acute and 
late sequelae of cancer therapies.

•	 Monitoring for disease progression.

•	 Coordination of care between the person’s 
caregiver(s), general practitioner (GP), specialist 
teams, allied health and other health professionals. 

A person is defined as a ‘cancer survivor’ from the 
time of diagnosis,9 and the needs of family and friends 
should also be taken into account from this time. 
Attention to survivorship principles from diagnosis is 
critical to improve a person’s long-term well-being.

At diagnosis, survivorship care planning requires 
clinicians to conduct a health literacy assessment 
of a person and their caregiver(s), i.e. understanding 
and navigating healthcare. Clinicians should also 
risk assess a patient at both diagnosis and following 
primary treatment for unmet needs (clinical, physical, 
psychosocial, legal, functional, sexual and financial).10,11 
Low-risk needs may be self-managed if a person and 
family are health-literate and well-equipped. If patients 
have moderate or high risk of complex or intense 
unmet needs, early referral for professional support is 
indicated.10 

Specific complex or intense unmet needs in people 
with mesothelioma include: 

•	 Monitoring for, and management of symptoms: pain, 
breathlessness, fatigue, cough and anorexia.

•	 Monitoring and management of nutritional status, 
unintended weight loss, and reduced exercise 
tolerance.

•	 Stage and prognosis at diagnosis, fears of recurrence 
or progression and living with uncertainty. 

•	 Early introduction to multidisciplinary supportive 
care professionals who have experience in caring 
for people with mesothelioma including medical, 
nursing and allied health staff.

•	 Early physical assessment to optimise physical 
capacity and function. 

Exercise in Cancer Care

Physical assessment and exercise ‘prescription’ should 
be carefully individualised to a person’s abilities 
and goals. Ideally, this is done by an exercise health 
professional with knowledge in cancer care, with 
medical input from the person’s treating specialist(s).

Data on the effect of exercise interventions in people 
with mesothelioma are limited. However, all health 
professionals working in cancer are encouraged to 
guide people with a cancer diagnosis to engage in 
physical activity and minimise a sedentary lifestyle.12 
The American Society of Clinical Oncology (ASCO) 
Guideline for Exercise, Diet and Weight Management13 
recommends that oncology providers should 
recommend aerobic and resistance exercise during 
active treatment with curative intent to help mitigate 
side effects of cancer and safely improve quality of life 
and treatment toxicities. Physical activity has also been 
shown to be safe and feasible in people with advanced 
cancer.14,15

Exercise interventions during active treatment may 
reduce fatigue and help to preserve cardiorespiratory 
fitness, physical functioning and strength, with low risk 
of adverse events.13 

INTRODUCTION TO PHYSICAL 
SYMPTOM ASSESSMENT AND 
MULTIDISCIPLINARY MANAGEMENT
The majority of people with mesothelioma will require 
proactive symptom control throughout the course 
of their illness. Aims include optimising a person’s 
functional independence and their quality of life. 

Australian,16 European,5,6 British17 and American18 
guidelines recommend a coordinated multidisciplinary 
model of care for people with mesothelioma. Evidence 
suggests that patients are more likely to receive 
optimal care (including a palliative approach to care), 
if a multidisciplinary approach involving specialised 
health professionals and the patient’s GP is taken, with 
better symptom management and improved quality of 
life.5,6,16-18 

Effective coordination of multidisciplinary care is 
ideally facilitated through a cancer nurse specialist 
who becomes a named point of contact.16,19 Nurse-led 
coordination of cancer care is associated with better 
physical and psychological outcomes.20 Facilitated 
by the cancer nurse specialist, seamless coordination 
of care between healthcare providers and continuity 
of care is central to providing good supportive and 
palliative care.16 A lack of coordinated care can have 
profound adverse implications for the person with 
mesothelioma and their family.21

SCREENING FOR SYMPTOMS/SYMPTOM 
CHANGES

Maintaining physical function is important in people 
with incurable cancer. The detrimental effects 
of mesothelioma are often underestimated and, 
hence, poorly addressed.1 Patient reported outcome 
measures (PROMs), directly reported by the patient, 
can help to track changes in wellbeing, health-related 
quality of life and symptom control.22 

Patient-reported quality of life tools include the generic 
European Organisation for Research and Treatment 
of Cancer Quality of Life Questionnaire-core module 
(EORTC QLQ-C30), or disease specific tools such as the 
EORTC QLQ-C30 supplemented with the EORTC QLQ-
lung cancer module (EORTC QLQ-LC13) or Lung Cancer 
Symptom Scale for mesothelioma (LCSS-Meso). 

Pain

Mesothelioma patients can experience diffuse and 
dull pain through to severe, refractory or unresponsive 
pleuritic chest pain. Pleuritic chest pain can occur 
because of tumour infiltration of the parietal pleura, 
intercostal nerves or ribs, causing neuropathic 
pain, which often increases in severity with disease 
progression. This is particularly noted in sarcomatoid 
histopathology.23 Patients who have undergone a 
surgical procedure may develop post-thoracotomy/
thoracoscopy pain which is often a neuropathic pain.24 
Many patients require a multimodal approach to 
achieve pain control.

Regular assessment of a patient’s pain is required. 
Pharmacologic management of pain should be 
prescribed using local guidelines, with analgesia 
requirements reviewed regularly, especially with 
disease progression. Regular titrated opioids and 
a range of adjuvant analgesics are often required.24 
Adjuvant analgesics may includen-steroidal anti-
inflammatories, antidepressants or gabapentinoids. 

Palliative radiotherapy may be of use for localised 
chest wall pain or obstructive symptoms and is well 
tolerated.24 See ‘Chapter 4: Radiation therapy for 
the management of pleural mesothelioma’ for more 
information.

If systemic therapies are being used for symptom 
control such as analgesia, there needs to be careful 
attention to any toxicities in the context of any 
symptomatic improvement. See ‘Chapter 4: Systemic 
management of pleural mesothelioma’ for more 
information.

Breathlessness

Breathlessness is prevalent in people with 
mesothelioma1 and is mostly multifactorial. It is 
important to explore potentially reversible causes 
including hypoxaemia, anaemia, cardiac failure or sub-
optimal management of reversible airways disease. It 
is also important to explore psychological causes of 
breathlessness, including anxiety. 

Restrictive chest wall disease and compression of lung 
parenchyma may contribute to the symptom, as may 
any underlying interstitial lung disease. Breathlessness 
due to pleural effusion is the most common presenting 
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feature of mesothelioma.25 Breathlessness can be 
worsened by progressive deconditioning, common in 
mesothelioma.24 

Regular breathlessness assessment in clinical practice 
can include the modified Medical Research Council 
(mMRC) Breathlessness Scale, a Visual Analogue Scale 
(VAS), Numeric Rating Scale (NRS), or the Dyspnoea-12 
scale.26

Management options for breathlessness secondary 
to pleural effusion are discussed in ‘Chapter 4: Role of 
surgery and management options for pleural effusion 
in mesothelioma’. Additionally, the American Thoracic 
Society Clinical Policy Statement Palliative Care for 
Patients with Respiratory Diseases and Critical Illnesses 
provides comprehensive information on breathlessness 
management in people with respiratory diseases and 
critical illnesses.27 

Non-pharmacological approaches to the management 
of breathlessness remain the mainstay. Evidence-based 
non-pharmacological therapies for breathlessness 
include positioning, breathing strategies (such as 
pursed-lip breathing), activity pacing, use of a hand-
held battery operated fan (especially to reduce 
recovery time if the person is breathless on exertion), 
and walking aids.28 Psychological interventions, such 
as progressive muscle relaxation or mindfulness 
exercises can complement the non-pharmacological 
therapies outlined above.28 Supplemental oxygen 
can be beneficial in people who are hypoxaemic.29 
Pharmacological managements, such as the use of 
opioids, should be part of an individualised, carefully 
monitored treatment plan.  

Fatigue

Fatigue not relieved by rest is prevalent among patients 
with mesothelioma.1 Increasing fatigue is associated 
with poorer prognosis,30 and impacts a person’s social 
and physical function and independence. Activity 
pacing is the most important strategy for managing 
cancer-related fatigue.30 Activity pacing involves 
planning for enjoyable activities and realising that 
this may include the trade-off for things that can’t be 
done. The role of occupational therapists in supporting 
people with mesothelioma to engage in activity pacing 
or energy conservation activities should be considered.  

Other Prevalent Symptoms

Constitutional symptoms are common in 
mesothelioma patients, including anorexia, 
malnutrition, weight loss and cachexia.24,25 In patients 
with mesothelioma who are undergoing systemic 
therapy and have reasonable functional status, 
consider tailored exercise programs and nutritional 
assessment early in the course of the disease. In 
established cachexia, little will change the course of the 
muscle loss in the face of progressive disease. 

Paraneoplastic night sweats are prevalent in advanced 
mesothelioma and can affect sleep, thereby worsening 
fatigue, hypersomnolence and mood disturbances.24,31 
Whilst early research has trialled low-dose steroids 
and medicinal cannabis,31 there is a lack of robust 
research into the management of nights sweats in 
mesothelioma. As such, no specific pharmacologic 
guidelines exist.24

Cough is a prevalent and debilitating symptom in 
people with mesothelioma. Evidence-based therapies 
in people with chronic cough of unclear or unknown 
aetiology include a trial of low-dose gabapentinoids.32 

The dearth of evidence for cough management in 
people with mesothelioma suggests there may be a 
role for non-pharmacological approaches delivered by 
speech pathologists, who are specialists in behavioural 
management and treatment of laryngeal dysfunction.33 

INTRODUCTION TO 
PSYCHOSOCIAL AND EMOTIONAL 
NEEDS AND SUPPORT 
Patients with mesothelioma and caregivers have 
reported distress from diagnosis through to the end 
of life experience.3,34 People affected by this disease 
at times may feel hopeless, anxious, depressed or feel 
guilty because they blame themselves for having the 
disease. They may also face complex legal processes 
that create significant ongoing stress, uncertainty 
and lack of control, all of which can benefit from 
psychological support and peer support. 

International evidence strongly supports the need to 
regularly assess psychosocial factors and emotional 
wellbeing in people with mesothelioma and their 
families.5,6,17,18 Moreover, the importance of clear and 
timely information for people with mesothelioma and 

their families is underscored as a key factor in fostering 
good mental health, resilience and wellbeing.34 For 
this reason, this section commences with an overview 
of key considerations regarding communicating 
information to people affected by mesothelioma, as a 
way of demonstrating the importance of this relative to 
the subsequent sub-sections on emotional needs and 
counselling.   

COMMUNICATING INFORMATION

People with mesothelioma and their families require 
clear, timely communication with tailored and accurate 
information from health professionals about diagnosis, 
prognosis, treatment options, potential compensation 
and end of life issues.34 This helps people to 
make informed decisions and adjust to changing 
circumstances. Without clear communication, anxiety 
and uncertainty are likely to worsen.  

Communicating the Diagnosis

It is important to communicate a new diagnosis 
compassionately but clearly. For many people the 
diagnosis will confirm their worst fears. Having learned 
of the diagnosis, little else is likely to be taken in during 
that consultation, so it is important to make a follow-
up consultation soon after to start to work through the 
questions that people will have.35 

Communicating Curability, Prognosis and 
Progression

Given the clinical outlook associated with 
mesothelioma is primarily negative, there is a need 
for open and frank communication with the patient 
(and family member/s or caregiver) about prognosis.36 
The provision of open, sensitive and personalised 
information can help to maintain hope in the face 
of bad news. Ensuring adequate time for these early 
conversations is valued by patients and their families.36 
Ideally, this conversation would occur in a quiet and 
private environment.

Timeliness and Content of Communication

It is important that clinicians promptly share test results 
and other vital information with people who have 
mesothelioma. This includes managing the content 
and volume of information communicated during 

consultations. To do this, clinicians should routinely 
check in with patients to determine the desired level of 
detail. Some patients and carers are keen to seek lots 
of information, while others report feeling overloaded 
and overwhelmed with information.35,36 

Continuity of Information Provision

Where available, specialist cancer nurses can help 
to provide continuity of care, including consistency 
of information provided. This support through the 
diagnostic and treatment pathways is valued by 
patients and families.37 The engagement of specialist 
cancer nurses from the time that mesothelioma 
becomes the diagnosis of exclusion is recommended. 

EMOTIONAL NEEDS AND EXPERIENTIAL 
COUNSELLING

Support Groups 

Support groups represent important sources of 
emotional and practical support for people with 
mesothelioma. The patient should be notified of 
support services – see Appendix E for a list of support 
services. Credible patient information includes Cancer 
Council Australia’s Understanding Mesothelioma 
booklet.38

Anticipatory Grief

When a person is recognised as being depressed, 
anxious or having difficulty adjusting to changing 
circumstances, consider whether there may be an 
element of anticipatory grief. Such grief may start 
before the diagnosis in people who know that they are 
at high risk of mesothelioma and who are experiencing 
symptoms consistent with the diagnosis.39 For people 
newly diagnosed, their view of mesothelioma may 
also be framed if they have seen workmates or family 
members diagnosed and die from the disease.39 
Patients and their families may experience a prolonged 
sense of loss from the time of diagnosis. For health 
professionals, consider that grief is likely to be present 
when evaluating a person’s psychological wellbeing. 

For individuals with mesothelioma, these anxieties are 
often compounded by worries about the emotional 
and financial wellbeing of the family after their death, 
and in some cases, guilt over potentially exposing 
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family members to asbestos.40 Such feelings may 
be magnified in younger people diagnosed with 
mesothelioma.40

Key practice points include:

•	 Acknowledging the reality of the disease including 
accurate and honest information about their 
diagnosis, treatment options and prognosis. 

•	 Foster hope, but be aware that what is hoped for 
will change over the course of the disease. Hope can 
take many forms, including hope for a cure, hope for 
extended life, hope for symptom control, or hope for 
a meaningful life despite the illness. Clinicians can 
foster hope by focusing on what can be realistically 
achieved.

•	 Avoid false hope or unrealistic promises as this will 
erode trust.

Existential Distress

Clinicians need to be aware that when a person 
is experiencing psychological distress in the face 
of mesothelioma, an element of this may relate to 
existential distress. Recognition of this aspect of 
suffering may help to address psychological distress. 
Existential distress relates to facing one’s mortality, 
especially when confronted with a life-limiting illness. 
Questions such as ‘Why am I here?’ and ‘What does 
life mean?’ are questions which people may grapple 
with at this time. Clinicians do not need to answer 
these questions but be open to allowing patients and 
their families to explore these issues out loud. Fears 
(of suffering, of dying, of being a burden to others) are 
some additional aspects of existential distress, as is 
a pervasive nihilism which may be more pronounced 
in people with mesothelioma.41 Existential distress 
may be more marked in mesothelioma patients with 
pre-existing mental health issues, compared to those 
without pre-existing mental health issues. 

Supporting Caregivers  

Clinicians need to assess the needs of caregivers 
regularly. Mostly, this will need to happen separately to 
assessing the needs of the person with mesothelioma. 
Caregivers of people with mesothelioma face 
significant emotional and physical strain.34 Both 
aspects need frequent review. Much of the stress 

comes from having so many roles to fulfil: physical 
care, emotional support and changed roles within 
the household, while trying to adapt to changing 
relationships and dealing with their own emotions and 
losses. These challenges may be further complicated 
with feelings of helplessness. Symptoms, such as 
anxiety, stress and/or anger over an unfair fate and 
future, compassion fatigue and eventual emotional 
depletion may occur. Separate time with health 
professionals is valued by caregivers under these 
circumstances.34 

Bereaved caregivers have reported that they would 
benefit from grief counselling or, at minimum, a post-
death consultation with a medical or palliative care 
specialist,42 reflecting a need for increased care and 
support for caregivers both before, and after, the death 
of the person with mesothelioma. Australian guidelines 
for the psychosocial and bereavement support of family 
caregivers of palliative care patients recommend contact 
be made with the family soon after the death and a 
preliminary bereavement plan developed based on 
caregiver needs, their previously-completed pre-death 
risk assessment, and circumstances of the death.43 

INTRODUCTION TO THE ROLE OF 
PALLIATIVE TREATMENT
Research evidence regarding palliative treatments for 
patients with mesothelioma and their caregivers is 
limited. It is crucial to clearly define the intention of any 
“palliative” disease-modifying treatments if they are 
part of the treatment plan, addressing what specific 
symptoms or conditions the proposed treatment aims 
to palliate and what their therapeutic goal is, especially 
for third or fourth-line treatments. Sometimes, 
practitioners may feel compelled to offer treatment, 
potentially avoiding difficult conversations, or reacting 
to a patient’s or family’s plea for hope and help. 
However, evidence suggests that prolonging treatment 
can, in some cases, shorten life.

Timely referral to a palliative care team that has 
specialist knowledge of mesothelioma is important to 
achieving the best quality of life possible for individuals 
and their families at any time between diagnosis and 
death.44 A referral to a palliative care team can be made 
via different pathways such as referral from a GP or 
community nurse to a community palliative care nurse, 
a palliative care clinical nurse consultant or palliative 

care physician. Timely referral and involvement by a 
specialist palliative care team enables the individual 
with mesothelioma and their family with adequate 
resources, which is particularly important for those 
living in non-metropolitan areas. Equally important, 
symptom control for the individual is facilitated. A 
quality relationship between the care team and the 
family can also develop.  

ADVANCE CARE PLANNING

Clinicians should introduce advance care planning 
soon after the diagnosis of mesothelioma. It is a key 
opportunity to discuss and understand patients’ 
values, goals and hopes to the end of life. High 
quality mesothelioma care requires that people with 
mesothelioma have time to deliberate on the nature of 
their condition and the many ways that mesothelioma 
may impact their quality of life and end of life care. 

Advance care planning is a person-centred, voluntary 
and ongoing process of consultations between the 
person with mesothelioma, their family and the 
healthcare team. The Advance Care Planning Australia 
website includes resources for clinicians on how to 
start a conversation on advance care planning (https://
www.advancecareplanning.org.au/)

Key practice points include:

•	 Identify and discuss what care choices might be 
preferred prior to any emergency.

•	 Designate and discuss preferences with an identified 
surrogate to make medical decisions in case a 
patient cannot participate.

•	 Communicate choices with their clinicians through 
formal and informal methods.

•	 Encourage patients to document their plan and to 
upload their plan into My Health Record. Note, there 
are certain processes and requirements for each 
Australian state and territory. 

VOLUNTARY ASSISTED DYING

For detailed information on voluntary assisted dying 
(VAD) and the law on VAD in the various states and 
the Australian Capital Territory (ACT) visit End of Life 
Law in Australia at https://end-of-life.qut.edu.au/
assisteddying45 

In brief, VAD is the assistance provided by a health 
practitioner to a person with a life-limiting illness, 
disease or medical condition to end their life.45 It 
comprises two modalities: 

•	 Self-administration, where the person takes the VAD 
medication themselves; or

•	 Practitioner administration, where the person is 
given the medication by a health practitioner. 

VAD is lawful in all Australian states and the ACT.45 The 
VAD laws in each state and the ACT are broadly similar, 
but there are some key differences. VAD is illegal in the 
Northern Territory. 

A person must have decision-making capacity to 
decide to access VAD. They must have a disease, illness 
or medical condition which will cause death within 
different time frames for different states and the ACT: 

•	 six months (or 12 months if a person has a 
neurodegenerative condition) in Victoria, Western 
Australia, South Australia, New South Wales and 
Tasmania;

•	 12 months in Queensland; or

•	 no time frame in the ACT.45

The condition must be advanced and causing 
intolerable suffering. In all jurisdictions except 
Tasmania, the condition must also be progressive.45 

There are a range of safeguards that apply to the VAD 
process, including restrictions on when and how 
health professionals can discuss VAD or provide VAD 
information to a person.

PATIENT DECISION-MAKING TO DECLINE 
TREATMENT

The decision to decline active anti-cancer treatment 
is influenced by personal, clinical and socioeconomic 
factors. Ideally, this process is shared between the 
patient and clinician in a collaborative approach, 
co-creating a plan of care.46 However, despite the 
emphasis on shared decision-making, most older 
adults accept the treatment recommendation of their 
oncologist or trusted primary care provider.47 It is 
thus important that healthcare providers realise their 
potential impact on each person’s treatment decisions.
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There are several reasons why people choose to 
decline treatment, even when it might lead to adverse 
health consequences including earlier death, although 
the evidence is not from work with patients with 
mesothelioma.47 Shared decision- making is important 
in this context, including respecting the person’s 
autonomy. 

Declining treatment should not indicate the end of 
the clinician-patient relationship, nor limit support. 
Healthcare providers still need to advocate for the 
decisions and wellbeing of their patients even when 
those patients have chosen not to pursue treatment. 
Every health care professional on the team can be a 
resource as patients and their families grapple with 
these difficult decisions. 

The European Society for Medical Oncology (ESMO) 
Clinical Practice Guidelines on Palliative Care48 identify 
that there are significant differences in treatment 
decision-making by people of different cultural 
backgrounds. Reasons for declining treatment may 
include: 

•	 Fear of side effects from treatments,

•	 Uncertainty about treatment effectiveness, 
especially in stages of advanced cancer as people 
balance perceived benefits and risks, 

•	 Personal values and beliefs, including philosophical 
or spiritual convictions about life and death,

•	 Psychological factors like demoralisation, 
hopelessness, denial or depression, 

•	 Sociodemographic elements such as age (with older 
patients more likely to decline therapy), financial 
constraints, education level, logistic issues (if 
therapy separates the person from their family) and 
a lack of social support, 

•	 Poor communication from healthcare providers,

•	 Alternative treatment beliefs.47-49

COMPLEMENTARY THERAPIES

Complementary therapies are used to describe a wide 
range of health care medicines (such as vitamins and 
minerals, herbal, aromatherapy and homoeopathic 
products), therapies (forms of treatment that do 
not involve medicines) and other products that 
are not generally considered within the domain 
of conventional medicine.50 Although the terms 
complementary therapies and alternative therapies 
are often used interchangeably, complementary 
therapies refer to interventions that do not replace or 
preclude conventional medical therapies, whereas 
alternative therapies are treatment options outside the 
orthodox range that are used in place of conventional 
treatments.51 

The National Health and Medical Research Council has 
produced a resource for clinicians on how to discuss 
complementary therapies with patients (https://
www.nhmrc.gov.au/about-us/publications/talking-
your-patients-about-complementary-medicine-
resource-clinicians).50 It provides guidance on initiating 
a conversation, discussing evidence and effectiveness 
and potential risks. Given widespread use and patients’ 
concerns about disclosing use, clinicians should use an 
approach that increases collaboration and trust while 
eliciting the relevant information.50

IN SUMMARY: SUPPORTIVE AND 
PALLATIVE CARE, SURVIVORSHIP 
AND NURSING
Timely integration of a supportive and palliative 
approach to care that is in line with the needs and 
wishes of the patient and their family is paramount. 
Early connection with a clinical team that has specialist 
knowledge of mesothelioma, including a mesothelioma 
nurse specialist where available, is important. There 
should be shared decision-making between the 
patient and their family and care provider and timely 
introduction of advance care planning. Ideally, quality 
supportive and palliative care is provided to patients 
from the time that the disease is diagnosed through to 
the end of life, in line with the needs and wishes of the 
person with mesothelioma and their family.
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KEY RECOMMENDATIONS
•	 An inheritable predisposition to mesothelioma should be considered in patients 

with young onset mesothelioma (≤60 years) and/or a personal or family history of 
mesothelioma or other malignancies in first and/or second-degree relatives.

•	 BAP1 tumour predisposition syndrome (BAP1-TPDS) is the main known cause of heritable 
mesothelioma and is also linked to melanoma and renal cancer.

•	 Other tumour predisposition syndromes (TPDS) are being discovered with increasing 
genomic testing, typically in DNA repair or tumour suppressor genes, however there 
are no established guidelines to screen for mesothelioma as part of risk management 
strategies.

•	 Referral to a familial cancer clinic is recommended for suspected cases.

•	 Careful counselling should be provided considering lack of established guidelines for 
familial mesothelioma screening and preventative programs in carriers.

FAMILIAL MANAGEMENT, 
INCLUDING GENETIC 
COUNSELLING 
While most mesotheliomas occur at older ages and 
are not associated with a genetic predisposition, it 
is increasingly becoming apparent that for a subset 
of patients, there are germline pathogenic or likely 
pathogenic (P/LP) variants associated with increased 
risk.1

The best characterised of these variants is the BAP1-
TPDS, which was originally recognised after linkage 
analyses from families in Cappadocia and sequencing 
two families with a strikingly high prevalence of the 
disease.1-4 Germline BAP1 P/LP variants are rare, are 
inherited in an autosomal dominant pattern and show 
variable expression and penetrance with age. The 
hallmarks include uveal and cutaneous melanoma, 
BAP1 inactivated melanocytic tumour (BIMTs) and 
renal cell carcinoma. In addition, meningioma and 
less frequently, breast cancer, lung cancer, lymphoma 
and cholangiocarcinoma have also been reported.5 

Increased genetic susceptibility to mesothelioma is also 
being recognised in patients with P/LP variants in genes 
involved in DNA repair mechanisms,6 such as in patients 
with Familial Adenomatous Polyposis (APC), Lynch 
Syndrome (mismatch repair deficient carcinoma), NF2, 
CDKN2A and Li Fraumeni Syndrome (TP53). However, 
mesothelioma is not generally considered to be a core 
part of these syndromes.  

Similarly, there have been more recent reports of other 
genes such as BARD1,7 BRCA2, CHEK2, MRE11A, PALB2, 
POT1,8 and other mismatch repair genes,9,10 however, the 
evidence that P/LP variants in these genes are causative 
is considered preliminary and germline testing for 
these genes is not established for cases of isolated 
mesothelioma. As more molecular testing is being 
undertaken in mesothelioma, other germline variants 
are likely to be found. Ideally, discussion of such cases at 
a molecular tumour board is recommended.11

CHAPTER 6: FAMILIAL MANAGEMENT, 
INCLUDING GENETIC COUNSELLING 

WHEN TO REFER TO A FAMILIAL CANCER 
CLINIC AND GENETIC COUNSELLING

Recently the American Society of Clinical Oncology 
mesothelioma guidelines recommended universal 
genetic counselling and potential germline testing for 
any patient with newly diagnosed mesothelioma.12 
However, given germline testing is currently not 
universally funded, and the yield is limited,13 especially 
in older patients without any family history, universal 
referral and testing is currently not pragmatic in 
Australia. Referral to a familial cancer clinic should be 
considered in early onset mesothelioma (≤60 years) 
especially when associated with a strong family history 
of mesothelioma or other cancers. In some studies, 
a reduced latency from exposure to asbestos and 
development of mesothelioma of less than 10 years has 
also been suggested.2,14-19 

Clinical diagnostic criteria for BAP1-TPDS are yet to be 
established, however proposed criteria include a core 
BAP1-TPDS tumour and one or more first or second-
degree relatives with a confirmed BAP1-TPDS tumour.13  

In addition to BAP1-TPDS, broader testing should be 
considered depending on the individual presentation. 
Familial cancer clinic referral should also be initiated for 
any pathogenic variant seen on somatic tumour sample 
testing where the variant may potentially be germline 
(found in normal DNA) in origin, regardless of the gene 
or any association with mesothelioma. 

Counselling should be tailored to the gene considered 
to be associated with the observed phenotype. 
Currently there are no recommendations to screen for 
pleural mesothelioma in family members of patients 
with a P/LP variants. However, depending on the 
gene involved, other tests may be recommended. For 
example, for patients carrying a BAP1 variant, annual 
dermatological and ophthalmological assessment and 
abdominal MRI scans are recommended as screening 
for melanoma and renal cell carcinoma. 

An element of counselling that needs to be considered 
is that germline testing could potentially impact 
litigation, in that some defendants could argue that 
a germline susceptibility to a condition is a higher 
risk than exposure to asbestos, although there is 
no precedent in Australia for this at present.20 This 
is an area of ongoing research, with some studies 

reporting that exposure to asbestos increases the risk 
of developing mesothelioma in these patients, but also 
that the clinical outlook is generally more favourable 
when compared to sporadic mesothelioma.2,14,16,17,20,21  

IN SUMMARY: FAMILIAL 
MANAGEMENT, INCLUDING 
GENETIC COUNSELLING
Mesothelioma can rarely be part of familial cancer 
syndromes. This possibility should be considered 
especially with younger ages of onset and/or a 
strong family history of mesothelioma or other 
cancers. Referral to familial cancer clinics should be 
considered as described above, although there are 
no current guidelines to recommend surveillance for 
mesothelioma itself.  
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KEY RECOMMENDATIONS
•	 Any patient with mesothelioma should be informed that contacting a lawyer experienced 

in asbestos-related compensation claims should be undertaken as soon as possible after 
the diagnosis of a mesothelioma. 

•	 Identification of asbestos exposures in the past by patient, family or medical practitioners 
is not a prerequisite for a referral to a legal practitioner.

•	 Any occupational and non-occupational exposures are important supporting evidence 
when making asbestos-related compensation claims. This will be explored by the legal 
team. 

•	 In Australia, cytology and histology diagnosis is not an absolute requirement for an 
asbestos-related compensation if there is sufficient clinical and radiological evidence of 
mesothelioma. However, if the exposure to asbestos has occurred in another jurisdiction, 
expert legal opinion should be sought to explore the requirements for an asbestos-
related compensation in that jurisdiction.

INTRODUCTION
Most people who develop pleural mesothelioma due 
to asbestos exposure in Australia may be able to claim 
compensation. The legal entitlements will depend 
on the state or territory in which they were exposed 
to asbestos.1 In some cases, the exposure may have 
occurred overseas. Exploration of potential eligibility for 
compensation in those cases should be explored on an 
individual basis with a qualified practitioner.

Generally, a person diagnosed with mesothelioma has 
two different types of legal entitlements:

•	 a claim through the court, known as a “common law 
claim”.

•	 a claim under a government compensation scheme, 
known as a “statutory claim”.2

WHY ARE MESOTHELIOMA 
PATIENTS ENTITLED TO 
COMPENSATION?
Epidemiological studies have established that 
exposure to asbestos fibres is the primary cause of 
mesothelioma. The disease is characterised by a long 
latency from the exposure to asbestos to the onset of 
the disease. In the Australian Mesothelioma Program, 
the mean latency from first exposure to presumptive 
diagnosis was 37.4 years, and 25% exposed cases had 
a latency of 40-49 years.3 An exposure to asbestos is 
established in most mesothelioma patients and about 
95% of patients with mesothelioma and documented 
exposure to asbestos are compensated.1 Asbestos as 
a cause of mesothelioma is scientifically established, 
evidenced-based and non-controversial.4

There are six main types of asbestos: amosite, 
crocidolite, anthophyllite, actinolite, tremolite and 
chrysotile. The commercially used types in Australia 
were chrysotile (white asbestos), amosite (brown 
asbestos) and crocidolite (blue asbestos).5 All types 

CHAPTER 7: MEDICOLEGAL ISSUES 
WITH MESOTHELIOMA

of asbestos are recognised by the International 
Agency for Research on Cancer (IARC) as a cause of 
mesothelioma.6 A quantitative estimate of the exposure 
is typically not necessary when considering causation of 
mesothelioma.

Compensation is only possible if a distinct source or 
episode of exposure can be identified. Mesothelioma 
development typically affects workers and their 
partners or family in occupations in which asbestos 
exposure is higher than in the general population. 
Asbestos miners, carpenters, electricians and 
construction workers who have developed 
mesothelioma reflect this causation. The recent 
increase in the number of home renovations is likely 
to have resulted in an increase in non-occupational 
exposure to asbestos and can be expected to result in 
an increase in mesothelioma cases in people exposed 
in these circumstances. However, mesothelioma 
remains a rare cancer. 

OCCUPATIONAL AND 
NON-OCCUPATIONAL  
EXPOSURE TO ASBESTOS
The Australian Mesothelioma Registry (AMR) collects 
information on new cases of mesothelioma diagnosed 
in Australia since 1 July 2010.7 The AMR’s main goals are 
to better understand the relationship between asbestos 
exposure and mesothelioma, and to provide reliable 
information regarding mesothelioma to policy makers 
and researchers. The following text in italics is based 
heavily on information and text in the Mesothelioma 
in Australia 2024 report, which was released in August 
2025.8

AMR voluntary assessment exposure assessments 
research included all patients diagnosed with 
mesothelioma since 1 July 2010. The study consisted of 
1,409 consenting participants (1,105 men and 306 women) 
who completed both the questionnaire and telephone 
components of the assessment. The main findings 
include that more than 9 in 10 people with mesothelioma 
diagnoses were assessed as having possible or probable 
exposure to asbestos (94% of 1,323 people). For men, this 
exposure mostly occurred in their jobs. Of these 1,323 
people for whom exposure was detected, most men had 
some form of occupational exposure, whereas very few 
women did:

•	 77% of men (817) provided information indicating 
possible or probable occupational exposure 
(‘occupational exposure only’ and ‘both occupational 
and non-occupational exposure’ categories), 
compared with 6.3% of women (17).

•	 99% of women (267) provided information indicating 
non-occupational exposure (‘non-occupational 
exposure only’ and ‘both occupational and non-
occupational exposure’ categories), compared with 
86% of men (909).

•	 Many people had more than one exposure of different 
types.

•	 Occupations for which notified people were commonly 
assessed as having had possible or probable exposure 
included electrical trades (91% of 115 people), plumber/
gasfitter (88% of 64), building trades (87% of 307), metal 
production and fabrication (86% of 73), metal fitter/
turner and toolmaker (78% of 117) and automotive 
maintenance (72% of 75). 

•	 The most common contexts in which non-occupational 
asbestos exposure was assessed as possible or 
probable were among those who reported ever having 
home renovations that involved asbestos products; 
living in a house undergoing renovations; servicing car 
brakes/clutch outside of paid work; having lived in the 
same home as someone with an occupation where 
they were exposed to asbestos and who came home 
dusty; and having lived in a house made of fibro that 
was built between 1947 and 1987.8

JURISDICTIONAL ACCESS TO 
COMPENSATION IN AUSTRALIA
Access to compensation will depend upon the 
circumstances of each individual exposure and the 
jurisdiction in which the individual resides and/or where 
exposure occurred. Each of the Australian states and 
territories have its own compensation regime. Most 
regimes operate both statutory compensation under 
workers compensation legislation and common law 
claims. All non-employment exposure claims can only 
be pursued as common law claims. 

People from all over the world migrate to live 
in Australia. Many of the people who develop 
mesothelioma have had exposure to asbestos dust in 
their country of origin. The most common claims made 
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by migrated Australian residents due to exposure to 
asbestos dust in their country of origin are by those 
from the United Kingdom and New Zealand. There 
are compensation regimes in place in both of these 
countries that permit claims to be brought in those 
jurisdictions in circumstances where the person 
resides in Australia. More problematic in terms of 
compensation, is the significant Middle Eastern and 
South-East Asian migration that has occurred over 
the course of the last thirty to forty years. Very few of 
the countries of origin have compensation schemes 
in place for people diagnosed with mesothelioma as a 
consequence of asbestos exposure in their country of 
origin. Unless there has been an Australian exposure 
these people will have no access to compensation for 
their disease.  

It is important when a diagnosis of mesothelioma is 
made, either histologically (or less commonly) only 
on clinical and radiological findings, that individuals 
are informed to contact a lawyer experienced in 
asbestos-related compensation claims as soon as 
possible after the diagnosis because claims need to be 
initiated whilst the patient is alive. If the person affected 
with mesothelioma is too unwell to see a lawyer in 
their office, lawyers may be able to visit at home or 
in hospital to discuss the process and how it can be 
simplified for the person suffering from mesothelioma 
and their family.

It may still be possible to bring a common law claim 
even if the person suffering from mesothelioma:

•	 was exposed to asbestos many years ago

•	 no longer works for the employer where they were 
exposed

•	 has worked for many employers

•	 was self-employed or a contractor at the time of 
exposure

•	 worked for an employer who is no longer in business

•	 is, or was, a smoker

•	 was exposed to asbestos in another state or 
overseas

•	 was not exposed in the workplace

•	 was only briefly exposed to asbestos

•	 was exposed to asbestos on more than one occasion

•	 doesn’t know how they may have been exposed to 
asbestos.

For details on how to make a common law claim, please 
refer to Appendix F. 

IN SUMMARY: MEDICOLEGAL 
ISSUES WITH MESOTHELIOMA
Asbestos disease compensation law is complex and 
highly technical. Only lawyers who hold a high level of 
specialist expertise should act in those claims. This is 
particularly so in mesothelioma claims where the life of 
the claimant can often be quite limited. An error made 
by an inexperienced lawyer could cost the claimant and 
the claimant’s family the right to claim compensation 
and achieve financial security in the future. Claimants 
would be best advised to only retain the highly 
specialised lawyers who practice in these areas on a 
regular basis.

Contacting a lawyer experienced in asbestos-related 
compensation claims as soon as possible after the 
diagnosis of mesothelioma helps to ensure compliance 
with legal timelines and the identification of all asbestos 
exposures in the past, even when not initially identified 
by patient, family or medical practitioners.
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KEY RECOMMENDATIONS 
•	 Dedicated support personnel should be involved early, where available, in the care of 

Aboriginal and Torres Strait Islander peoples with mesothelioma.

•	 Aboriginal and Torres Strait Islander people’s data sovereignty must be respected.

Aboriginal and Torres Strait Islander peoples are 
Australia’s first peoples and the oldest, continuous 
living civilisation on earth. There is enormous diversity 
amongst Aboriginal and Torres Strait Islander people, 
who have lived in Australia for over 65,000 years 
and have 167 unique languages, customs and lore 
and an enduring connection to Country. The most 
recent Australian census identifies 3.2% of the total 
Australian population as Aboriginal and Torres Strait 
Islander people, with the majority living in New South 
Wales (34.2%) or Queensland (29.2%), with smaller 
proportions in Western Australia (10.9%), Victoria 
(8.1%), Northern Territory (7.5%), South Australia (5.2%), 
Tasmania (3.7%) and the Australian Capital Territory 
(1.1%).1 The European colonisation of Australia and 
past government policies and laws caused health and 
social inequity for Aboriginal and Torres Strait Islander 
people who continue to experience dispossession, 
racism, socio-economic disadvantage and reduced 
access to services.2 One manifestation of this is the 
disparities in cancer outcomes.3,4 For all cancers 
combined, Aboriginal and Torres Strait Islander people 
have significantly higher age-standardised incidence 
and mortality rates, compared to non-Aboriginal and 
Torres Strait Islander people,5 and differing patterns of 
engagement with screening services and with primary 
and tertiary care.6,7

 For mesothelioma, there is a paucity of data detailing 
national age-standardised incidence and mortality 
rates for Aboriginal and Torres Strait Islander people. 
The most recent report from the Victorian Cancer 
Registry details that Aboriginal people are 3.3 times 

as likely to be diagnosed with mesothelioma than 
non-Aboriginal people.8 As mentioned in Chapter 
1, in Western Australia, one analysis details the 
disproportionately increased incidence and mortality 
rates experienced by Aboriginal people from the 
Pilbara region who lived near or worked at the 
Wittenoom blue asbestos mine.9

For an Aboriginal and/or Torres Strait Islander person, 
health typically encompasses “not just the physical 
well-being of the individual but the social, emotional 
and cultural well-being of the whole community. This is 
a whole-of-life view, and it includes the cyclical concept 
of life-death-life”.10 Prior to European colonisation, 
health was not something that needed to be obtained, 
it came with traditional ways of living and being.11 
Modern healthcare settings can be notoriously 
treacherous for Aboriginal and Torres Strait Islander 
people to negotiate. Professor Shawana Andrews, a 
Palawa Trawlwoolway/Pairrebenne woman, reflects, 
“The experience of being in a space that does not 
speak to you, respond to you, recognise or understand 
you is difficult. It keeps you from yourself and doesn’t 
allow you to connect with your identity”.10 Aboriginal 
and Torres Strait Islander people seeking care for their 
cancer often experience fear or mistrust of mainstream 
health services,12 racism, healthcare workers who lack 
appropriate cultural training,13 detrimental effects due 
to time off Country,14 financial toxicity,15 and cultural 
beliefs or stigma which can contribute to shame 
and avoidance.16,17 When an Aboriginal and/or Torres 
Strait Islander person is diagnosed with any cancer, 
miscommunication and a lack of coordination across 

CHAPTER 8 : CARE OF ABORIGINAL 
AND TORRES STRAIT ISLANDER 
PEOPLES WITH MESOTHELIOMA

complex, intersecting health systems can compound 
these factors.14 First Nations cancer coordinators have 
been introduced to help overcome these barriers for all 
cancers, including mesothelioma. First Nations cancer 
coordinators provide care and support to Aboriginal 
and Torres Strait Islander people from the time of 
their first presentation through to diagnosis, staging, 
treatment and end-of-life care.18 First Nations cancer 
coordinators complement the role of local Aboriginal 
Health Liaison Officers, who may have had contact with 
the person prior to this diagnosis. As the role of First 
Nations cancer coordinator is relatively new at the time 
of writing, availability of this speciality service will vary 
across sites.

As described in these guidelines, the work up and 
management of mesothelioma is nuanced and whilst 
marginal outcome gains have been made over the past 
decade, the disease remains incurable and associated 
with poor survival. It is therefore essential that clinical, 
translational and epidemiological research is ongoing 
to optimise care and outcomes for all. Aboriginal and 
Torres Strait Islander people are under-represented in 
cancer clinical trials.19-21 Aboriginal and Torres Strait 
Islander people and indigenous people throughout the 
world are probably not represented in current, Phase III 
practice-defining mesothelioma trials: CheckMate 743 
(race/ethnicity not stated),22 the Mesothelioma Avastin 
Cisplatin Pemetrexed (MAPS) trial (race/ethnicity 
not stated);23 and the chemotherapy, pemetrexed, 
pembrolizumab trial IND227 (white 79%, other 1% 
and unknown 20%).22 If the known cancer outcome 
disparities for Aboriginal and Torres Strait Islander 
people are to be improved, targeted recruitment 
of Aboriginal and Torres Strait Islander people into 
clinical trials is essential. To facilitate this, clinicians, 
health systems and networks must be culturally 
safe, Aboriginal and Torres Strait Islander voices and 
perspectives must be prioritised14,23 and Aboriginal and 
Torres Strait Islander people’s data sovereignty and 
governance principles must be followed.24-26

IN SUMMARY: CARE OF 
ABORIGINAL AND TORRES 
STRAIGHT ISLANDER PEOPLES 
WITH MESOTHELIOMA 
Aboriginal people have been found to be more likely to 
be diagnosed with mesothelioma than non-Aboriginal 
people. First Nations care coordinators and Aboriginal 
Health Liaison Officers should be involved early, where 
they are available, in the care of Aboriginal and Torres 
Strait Islander people and their families and caregivers. 
It is important that Aboriginal and Torres Strait Islander 
people’s data sovereignty and governance principles 
are followed to help ensure culturally safe health care 
is delivered to Aboriginal and Torres Strait Islander 
people. Environmental exposures at the root of this 
discrepancy remain a priority for state and territory 
governments to address.
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This consensus document builds on published work 
including systematic reviews and international expert 
guidelines1-7 that are related to the various aspects of 
pleural mesothelioma management and diagnosis.8 The 
recommendations we present here are not a definitive 
or exclusive guide to treatment options and are 
intended for discretionary use by Australian clinicians 
in conjunction with their independent professional 
judgement. For patients, their family and carers and 
the general public, they are intended to provide an 
overview of the current services available in Australia.

Pleural mesothelioma is a very heterogenous 
disease, and no two patients are alike. Each patient’s 
unique situation, their preferences, needs, aims and 
ambitions need to be considered by their clinical team 
in context, also considering the treatment centre’s 
specific expertise and local service capabilities. The 
recommendations made in this document may not 
be applicable to an individual patient, but we hope 
that they will provide a framework, putting into the 
Australian context the evidence for best practice from 
existing international guidelines.1-7

Since 2013, when the last Australian guidelines for the 
diagnosis and treatment of pleural mesothelioma were 
published, much progress has been made.

Due to the use of immunohistochemical staining 
and molecular markers, such as BRCA1-asssociated 
protein 1 (BAP1), CDKN2A and methylthioadenosine 
phosphorylase (MTAP), diagnostic accuracy has 
improved. Cytologic diagnosis of mesothelioma is 
now accepted for epithelioid components of pleural 
mesothelioma, although tissue biopsy remains 
necessary for grading and diagnosis of sarcomatoid 
components. This facilitates earlier diagnosis, and in 
addition to this, has enabled preinvasive mesothelioma 
in situ as a diagnostic category.5,9

Improvements in imaging techniques10 have expanded 
the ability to detect and stage pleural mesothelioma, 
facilitating more accurate diagnosis, staging and 
monitoring which improves patient management. 

Notable progress has also been made in the treatment 
of pleural mesothelioma, with the introduction of 
immunotherapy and targeted therapies.1,2 Whilst 
chemotherapy remains a mainstay of treatment in 
many circumstances, immune checkpoint inhibitors 
(such as pembrolizumab, nivolumab, and ipilimumab) 
have been introduced and approved for use, 
representing a significant step forward. Combination 
immunotherapy with ipilumumab and nivolumab has 
become a new standard of care. Targeted therapies, 
including those affecting the angiogenesis pathway, 
such as the vascular endothelial growth factor (VEGF)  
monoclonal antibody, bevacizumab may be offered 
in combination with chemotherapy for selected 
patients first line,11 while newer agents such as bi-
specific antibodies targeting angiogenic pathways and 
immune checkpoints are in various stages of clinical 
development. 

Rare actionable mutations may be identified in 
some patients by pathology and somatic tumour-
based molecular testing. This may offer additional 
treatment avenues for individual patients. While there 
is insufficient data to recommend universal somatic 
testing for all pleural mesothelioma patients, many 
Australian mesothelioma patients are currently eligible 
for somatic tumour testing under the Cancer Screening 
Program (CaSP) for patients with poor-prognosis 
malignancies.11 Whilst there is no cost to the patient, 
this needs to be initiated by the clinician and is not a 
Pharmaceutical Benefits Scheme (PBS) funded test. 

Turnaround times for a result are typically in the order 
of weeks. Incidentally, somatic testing may identify 
pathogenic, pathogenic/likely and pathogenic germline 
variants, and their reporting is governed by the general 
principles applicable to all somatic tumour testing. 
Whilst this testing is currently available as part of 
a research study, the future of ongoing funding for 
somatic mutation testing for mesothelioma patients in 
Australia remains uncertain.

In this context, the role of genetic predisposition to 
pleural mesothelioma is increasingly being recognised. 

CHAPTER 9: CONCLUDING REMARKS 
AND FUTURE DIRECTIONS

The proportion of patients with pleural mesothelioma 
who have demonstrated pathogenic or likely 
pathogenic variants is in the order of 8-37%,12-17 similar 
to other diseases where universal germline genetic 
counselling and testing are routinely recommended, 
and current international guidelines support 
universal germline testing.1 However, the clinical 
impact of universal germline testing is uncertain, 
and the Australian approval landscape currently only 
recognises the BAP1 tumour predisposition syndrome 
in this context.18 Internationally, pleural mesothelioma 
patients have been reluctant to pursue germline testing 
due to concerns regarding insurance discrimination 
and perceived impact on potential medicolegal 
claims.17 We suggest that testing in Australia should be 
approached on a case-by-case basis. 

Surgery continues to play an important role in 
diagnosis and symptom management, including 
pleurodesis to control pleural effusions and pleural 
catheters. However, cytoreductive surgery for pleural 
mesothelioma should at this time not be routinely 
offered outside of a clinical trial setting.1,19 

Radiotherapy is effective in symptom management and 
is especially useful for treating patients with localised 
disease progression especially if symptoms such as 
pain arise. However, routine prophylactic irradiation of 
intervention tracts is not recommended.1

Supportive and palliative therapies play an important 
role in the patient journey and early involvement of 
these specialty groups should be part of standard 
patient care, leading to improved quality of life for 
patients and their caregivers. Support organisations 
are important in providing important services to 
patients, their families and caregivers (see Appendix E 
for a list of support services). Inclusion of dedicated 
cancer nurses in the multidisciplinary team is beneficial 
and can optimise services coordination and improve 
the patient journey. 

Despite all these advances, significant challenges 
remain in the diagnosis and management of pleural 
mesothelioma. The diagnosis of mesothelioma remains 
difficult, with misdiagnosis rates worldwide described 
as ranging between 14-50%.20,21 Australian data 
indicates a ‘significant’ change in diagnostic category 
for 9.5% of mesothelioma cases at all sites. ‘Significant’ 
in this context is defined as a change from ‘benign’ 

to ‘malignant’ or vice versa, or from another tumour 
type to mesothelioma, which would affect prognosis, 
treatment or compensation outcomes for the patient. 
Whilst in situ mesothelioma is now a recognised 
diagnostic category, allowing earlier diagnosis, it is 
not currently recognised as a distinct stage and its 
prognostic and treatment implications remain under 
review.22,23 Moreover, no evidence-based treatment 
recommendations exist for patients with in situ 
mesothelioma. Clinical staging overall remains difficult 
and not reliably predictive of outcomes,24 highlighting 
the need for more detailed stratification of patients 
by clinical, pathological and molecular parameters. 
ASSESS-meso, is a multicentre, prospective, 
longitudinal study of mesothelioma patients that 
will comprehensively explore clinical phenotypes, 
identify predictive and prognostic factors, and provide 
a resource for future trials and sub studies, may help 
to ensure improved future stratification of patients in 
clinical trials.25 

The PBS approval of additional therapies has expanded 
the treatment options for pleural mesothelioma 
patients, but there is a limit on the duration of 
some therapies, for example, a limit of two years for 
combination immunotherapy. The lack of a biomarker 
to predict tumour response to the currently approved 
therapies remains an unmet need.1 The role of targeted 
therapies remains under active investigation. This 
includes agents treating angiogenesis and novel 
immune therapies like CAR-T cell therapy, adoptive T 
cell therapy, dendritic cell therapy and cancer vaccines. 
They may become part of the routine treatment 
arsenal in the future.

Patients with pleural mesothelioma are a complex 
heterogenous population, and the geographic 
peculiarities and relative rarity of the condition 
contribute to some of the challenges specific to 
Australia. In 2023, 27% of Australians lived in rural 
and remote areas,26 with limited access to specialist 
medical care. On average, people living in regional 
areas are older than those in major cities,26 further 
compounding the problem since mesothelioma 
typically arises in older people. The Australian 
population is a culturally, linguistically and ethnically 
diverse population with disparate care needs. In 
2021, 22% of the population spoke a language other 
than English at home.27 Cancer outcome disparities 
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for Aboriginal and Torres Strait Islander people are 
recognised, and to deliver optimal care for all patients, 
culturally appropriate healthcare delivery must be 
ensured.28,29 

Many developed countries have imposed bans on 
asbestos materials, but asbestos continues to be 
mined and used around the world. Furthermore, it 
persists in the built environment, and asbestos remains 
as the most common cause of occupational disease 
worldwide.30,31 

Data recording plays an important role in 
understanding the current and projected disease 
burden. Dedicated mesothelioma registries and 
biobanks exist in some countries, but the scope of 
a registry and type of data collected may limit their 
utility. Australia, with its high mesothelioma incidence, 
high quality of data acquisition and long-term 
mesothelioma registries at national32-34 and state35 
level, combined with an extensive network of state 
and territory-based general cancer registries, plays 
an important role internationally in understanding 
and mapping the disease trajectory. Furthermore, 
dedicated Australian prospective biospecimen 
collection and clinical trial networks facilitate in-
depth research. Support for biobanks to facilitate 
future research and enhancement of cancer registers 
to improve data collection are necessary to improve 
outcomes. Patient participation and engagement is 
invaluable and should be supported, for example, by 
implementation of platform trials to allow patients the 
opportunity to contribute to knowledge on treatment 
outcomes, beyond funded discrete trials.  

Despite a complete ban on asbestos in Australia in 
2003, most mesothelioma patients continue to report 
identifiable exposure to asbestos. All patients should 
be advised to explore the possibility of compensation 
early, to avoid losing potential entitlements (which may 
include non-PBS funded therapy) as legislation varies 
by state and territory. The incidence of mesothelioma 
in Australia is predicted to remain high for the 
foreseeable future.36 Research, together with continuing 
education, improved awareness and effective clinical 
networking, should ultimately deliver further tangible 
improvements in patient outcomes.
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APPENDIX A: COMMITTEE DETAILS
The first meeting of the Guidelines Committee was held on 15 July 2024 where the purpose, scope, terms of 
reference and the different disciplines that should be represented in the working subgroups were determined. 
Leads were appointed to each of the specialty topic-specific working subgroups.

GUIDELINES COMMITTEE

Epidemiology Professor Tim 
Driscoll

Professor, Epidemiology and Occupational Medicine, University of Sydney & 
ADDRI

Professor David 
Roder

Professor of Cancer Epidemiology and Population Health, Adelaide 
University 

General 
Practice

Professor 
Andrew Bonney

Roberta Williams Chair of General Practice and Associate Head of School 
Research Strategy, University of Wollongong 

Radiology Professor 
Catherine Jones 

Professor of Clinical Imaging Science, University of Sydney 

Dr Michael Jones Staff Specialist Radiologist, PRP Diagnostic Imaging

Respirology Professor Gary 
Lee

Professor of Respiratory Medicine, University of Western Australia

Dr Anthony 
Johnson

Respiratory Physician, Liverpool, NSW

Pathology Professor Sonja 
Klebe

Professor of Anatomical Pathology, Flinders Medical Centre & Flinders 
University 

Professor Wendy 
Cooper

Clinical Professor of Pathology, University of Sydney & Western Sydney 
University 

Treatment/
Surgery

Dr Jazmin 
Eckhaus

Consultant Thoracic Surgeon, Eastern Health, Victoria 

Dr Stephen 
Barnett

Consultant Thoracic Surgeon, Austin Health, Royal Melbourne Hospital, 
Western Health and Peter MacCallum Cancer Centre & University of 
Melbourne

Palliative care Professor David 
Currow

Matthew Flinders Distinguished Professor, Flinders University

Dr Vanessa 
Brunelli

Research Fellow, University of Wollongong

APPENDICES Medical 
oncology

Professor Nick 
Pavlakis

Senior Staff Specialist, Royal North Shore Hospital and Professor of Medicine, 
University of Sydney  

Professor 
Stephen Clarke

Director, Northstar VNP Cancer Trials Unit, Northern Sydney Local Health 
District and Professor of Medicine, University of Sydney

Professor 
Kenneth O’Byrne

Professor of Medical Oncology, Princess Alexandra Hospital & Queensland 
University of Technology 

Dr Wee Loong 
(Melvin) Chin

Staff Specialist, Sir Charles Gairdner Hospital & University of Western 
Australia 

Professor Tom 
John

Medical Oncologist, Sir Peter MacCallum Oncology Unit & University of 
Melbourne 

Associate 
Professor Steven 
Kao

Associate Professor, Chris O’Brien Lifehouse & University of Sydney

Associate 
Professor 
Anthony Linton

Associate Professor, Concord Cancer Centre, University of Sydney & ADDRI

Radiation 
oncology

Professor 
Nicholas 
Bucknell

Radiation Oncologist, Sir Charles Gairdner Hospital & Professor of Practice, 
University of Western Australia 

Dr Mo Mo Tin Senior Staff Specialist, Chris O’Brien Lifehouse, Sydney

Genetics Professor Tom 
John

See above for details

Professor Paul 
James

Director, Parkville Familial Cancer Centre, Peter MacCallum Cancer Centre 
and the Royal Melbourne Hospital & University of Melbourne

Supportive 
care/Nursing

Dr Vanessa 
Brunelli

See above for details

Jocelyn McLean Mesothelioma Support Coordinator (retired), ADDRI

Survivorship Dr Ashanya 
Malalasekera

Medical Oncologist, Chris O’Brien Lifehouse, NSW Health & University of 
Sydney 

Medicolegal Professor Phillip 
Parente

Clinical Services Director, Cancer Services, Eastern Health, Victoria & Monash 
University   

Consumer Vicki Hamilton CEO, Asbestos Council of Victoria/GARDS Inc 

Jennifer 
Weismantel

Volunteer, ADDRI
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APPENDIX B: OVERVIEW OF 
GUIDELINE DEVELOPMENT 
PROCESS 
A group of Australian experts were convened in 2024 to 
develop up-to-date Guidelines and Recommendations 
for the Management of Pleural Mesothelioma in 
Australia. 

The membership of the Guidelines Committee 
comprised subject matter experts in the following 
fields: general practice, pathology, surgery, radiology, 
respirology, medical oncology, radiation oncology, 
genetics, epidemiology, nursing, survivorship, 
supportive and palliative care, with advice and input 
from consumers and a medicolegal expert. From within 
this Guidelines Committee, specialty topic-specific 
working subgroups and Leads were appointed.

Guidelines Committee members were selected by 
expression of interest, including from members of the 
committee for the 2013 Guidelines for the diagnosis and 
treatment of malignant pleural mesothelioma.

The authors developed consensus-based 
recommendations based on the latest international 
guidelines, systematic reviews and academic literature 
and the specific Australian regulatory and logistic 
requirements.

The specific Terms of Reference for the Guidelines 
Committee were to:

•	 Write consensus-based guidelines based on the 
relevant academic literature relevant to their working 
subgroup and the specific Australian regulatory 
requirements.

•	 Participate in relevant working subgroup meetings 
online or in person.

•	 Review materials relevant to or adjacent to their 
working subgroup requiring approval.

•	 Review and approve the draft Guidelines document 
prior to consultation.

•	 Review and approve the final draft Guidelines 
document prior to publication.

•	 Not be personally remunerated for their work on this 
project.

•	 Declare conflicts of interest.

•	 All intellectual property rights of all contributors 
and all contributions will be recognised in line with 
Academic Integrity Standards in the final product. 

Four meetings (two face-to-face and two online) of 
the Guidelines Committee were held over the project 
period. In addition, working subgroup meetings were 
held online as required. 

A period of targeted consultation was undertaken 
during July-August 2025 with key organisations 
(including specialty colleges), state and territory 
consumer groups, and other experts. 

In development of these guidelines and 
recommendations, the Guidelines Committee 
considered evidence up to and including October 2025.

ACC Accident Compensation Corporation

ACT Australian Capital Territory

ADDRI Asbestos and Dust Diseases Research 
Institute

AJCC American Joint Committee on Cancer

AMR Australian Mesothelioma Registry

ASC active symptom control

ASCO American Society of Clinical Oncology

ASSEA Asbestos and Silica Safety and 
Eradication Agency

BAP1 BRCA1-asssociated protein 1 

BAP1-
TPDS

BAP1 tumour predisposition syndrome 

BG8 blood group 8

BIMT BAP-1 inactivated melanocytic tumour 

BSC best supportive care

BTS British Thoracic Society

CASP Cancer Screening Program 

CEA carcinoembryonic antigen

CI confidence interval

CT computed tomography

CXR chest x-ray

DMPS Diffuse Mesothelioma Payments Scheme 

DCC Dust Diseases Care (iCare NSW)

ECOG Eastern Co-operative Oncology Group

ERS European Respiratory Society

ESTS European Society of Thoracic Surgeons 

EACTS European Association for Cardio-Thoracic 
Surgery 

EORTC 
QLQ-C30

European Organisation for Research 
and Treatment of Cancer Quality of Life 
Questionnaire - Core Module 

EPP extrapleural pneumonectomy

ESMO European Society for Medical Oncology

ESTRO European Society for Radiotherapy and 
Oncology

FDH fluorodeoxyglucose 

FISH fluorescence in situ hybridisation

FNA fine needle aspiration

GA general anaesthetic

GP general practitioner

Gy gray 

HR hazard ratio

IARC International Agency for Research on 
Cancer

ICCR International Collaboration on Cancer 
Reporting

ICI immune checkpoint inhibitors

IHC immunohistochemical 

ILO International Labor Office

IPC indwelling pleural catheter

LCSS-
Meso

Lung Cancer Symptom Scale for 
mesothelioma

LDH lactate dehydrogenase

LoS length of stay

MDT multidisciplinary team

Mg milligram 

MIS mesothelioma in situ 

mL millilitres

mMRC modified Medical Research Council

MPE malignant pleural effusion

MRI magnetic resonance imaging

MTAP methylthioadenosine phosphorylase

NOS not otherwise specified

NRS Numeric Rating Scale

OR odds ratio

APPENDIX C: ABBREVIATIONS
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APPENDIX D: CONFLICT OF 
INTEREST
The development of the Guidelines and 
Recommendations for the Management of Pleural 
Mesothelioma in Australia was undertaken by a 
committee of experts convened by the Asbestos and 
Dust Diseases Research Institute (ADDRI). Members of 
the Guidelines Committee were required to declare 
their potential conflict of interests in writing upon 
appointment. The purpose of declaring a conflict of 
interest was to avoid or manage any real or perceived 
conflict of interest between the private interests of the 
Guidelines Committee members (including pecuniary 
interest or the possibility of other advantage) and their 
duties as part of the Committee. Of the 28 experts 
involved 7 declared a potential conflict of interest. 
Participation in Advisory boards and in educational 
meetings organised by the pharmaceutical industry 
were mentioned as sources of potential conflicts of 
interests, as well as preparation of reports for the 
courts and tribunals of Australia. The Guidelines Project 
Management team (being the ADDRI Academic and 
Research Director, Chairperson and Project Manager) 
reviewed each of the conflict of interest declarations 
and concluded that none posed significant impact 
to the guideline content and no further action was 
deemed necessary.

The members of the Guidelines Committee were 
required to update their information as they became 
aware of any changes in their circumstances. There 
was also an agenda item at the Guidelines Committee 
meetings where any new conflicts of interest was 
raised and documented.

None of the experts involved in the development of the 
Guidelines and Recommendations for the Management 
of Pleural Mesothelioma in Australia has received 
remuneration for their contributions.

OS overall survival

PA posteroanterior 

PBS Pharmaceutical Benefits Scheme

PET positron emission tomography

PFS progression free survival

P/LP pathogenic or likely pathogenic 

RCT randomised controlled trial

TPDS tumour predisposition syndromes

TTF-1 thyroid transcription factor-1

UICC Union for International Cancer Control

UK United Kingdom

VAD voluntary assisted dying 

VAS Visual Analogue Scale

VATS video-assisted thoracic surgery 

VEGF vascular endothelial growth factor

WHO World Health Organization

WDPMT well differentiated papillary mesothelial 
tumour 

WT1 Wilms tumour-1

APPENDIX E: LIST OF  
SUPPORT SERVICES

Mesothelioma Support Service, ADDRI  
Email: support@addri.org.au 
Website: https://addri.org.au/support/getting-support

Asbestos Victims Association (SA) Inc 
Email: office@avasa.asn.au 
Website: www.avasa.asn.au

Asbestos Disease Support Society  
Email: inquiries@adss.org.au 
Website: https://adss.org.au/ 

Asbestos Disease Support Society of Australia (ADSA) 
Email: info@asbestosdiseases.org.au  
Website: https://asbestosdiseases.org.au/ 

Asbestosis and Mesothelioma Association of 
Australia (AMAA) 
Email: media@asbestosassociation.com.au  
Website: https://www.asbestosassociation.com.au/ 

Asbestos Disease Foundation of Australia (ADFA) 
Email: info@adfa.org.au    
Website: https://adfa.org.au/ 

Asbestos Council of Victoria/GARDS Inc 
Email: enquiries@gards.org 
Website: https://gards.org/

Asbestos Diseases Society of South Australia (ADSSA) 
Email: inquiries@adss.org.au 
Website: https://www.adssa.org.au/ 

Mesothelioma and Dust Diseases Australia 
Email: info@madda.org.au or support@madda.org.au  
Website: https://madda.org.au/

APPENDIX F: MAKING A COMMON 
LAW CLAIM
A common law claim begins by filing a formal court 
document known as an “originating process”. The 
originating process must be lodged within the lifetime of 
the claimant to protect the entitlement to compensation. 
This means that the estate will still be able to continue 
with the claim if the plaintiff dies before it is finalised. 
Common law claims can pay damages for pain and 
suffering, loss of expectation of life, past and future 
out-of-pocket expenses including medical expenses, the 
commercial cost of gratuitous care and assistance that 
has been and will be provided as a result of the claimant’s 
asbestos condition, the loss or impairment of their 
capacity to provide domestic services for the benefit of 
others and, where appropriate, loss of earning capacity.

A common law claim is dependent on whether 
on the balance of probabilities the exposure to 
asbestos during a documented occupational or non-
occupational exposure caused or contributed to the 
mesothelioma. The sporadic background incidence of 
mesothelioma is very low.1,2

Any case where a specific exposure can be identified 
may be eligible for compensation. If a claim is being 
considered the case should be referred to a lawyer 
with specialist skills in asbestos-related compensation. 
Based on current published scientific literature, any 
exposure to asbestos should be considered to add 
to the ‘background’ exposure and to increase the risk 
of mesothelioma. Exposure to asbestos may occur in 
an occupational setting, a non-occupational setting, 
or both, with each separate episode of exposure 
capable of having a material contribution to causation. 
A long latency is consistent with the natural history 
of development of mesothelioma after an asbestos 
exposure. The risk of mesothelioma is directly 
proportional to the cumulative exposure to asbestos. 
Very low levels of exposure would have an associated 
very low level of risk, but there is no level of asbestos 
exposure below which there is no risk of mesothelioma. 
Therefore, from a legal point of view, any documented 
asbestos exposure on the balance of probabilities can 
be considered a material contribution to mesothelioma 
causation. However, in a small number of cases this is 
still disputed, requiring established courts processes to 
resolve the dispute.
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COMPENSATION IN NEW SOUTH WALES

Compensation In New South Wales

In New South Wales, compensation is available 
through the New South Wales Dust Diseases Tribunal. 
In addition, for eligible people a pension and the 
payment of medical expenses is available from iCare 
Dust Diseases Care. People with mesothelioma who 
were exposed to known causative agents in the course 
of employment in New South Wales can lodge a claim 
with iCare Dust Diseases Care and at the same time 
can bring a claim at common law in the Dust Diseases 
Tribunal. These avenues of compensation are not 
exclusive.

iCare Dust Diseases Care (DDC)

DDC is a Statutory Authority which provides 
compensation to workers who have been exposed to 
asbestos dust (and other dusts) during employment in 
New South Wales and who suffer from a dust disease, 
including mesothelioma. A worker who brings a claim 
through the DDC does not need to prove that their 
employer was at fault to obtain compensation. Medical 
evidence in documentary form of the asbestos-related 
disease is commonly accepted. If accepted, the DDC will 
award a fortnightly compensation payment in the form 
of a pension. The DDC will also meet the cost of medical, 
hospital, pharmaceutical and other related expenses. 
For people with mesothelioma, the DDC will also pay 
domestic assistance such as gardening and cleaning. 
When death occurs from mesothelioma, funeral and 
burial expenses are paid. In addition, a dependant of 
a worker who dies from mesothelioma is entitled to a 
lump sum payment and an ongoing weekly pension. 

Common Law Claims in the Dust  
Diseases Tribunal

New South Wales has a specialist court set up to hear 
common law claims for victims of dust-related diseases 
including mesothelioma. A person can claim in the Dust 
Diseases Tribunal of New South Wales against former 
employers, occupiers of sites and manufacturers of 
products. The Tribunal was established to provide 
effective and speedy processes in dust diseases 
litigation. For a person with mesothelioma, the claim 
will normally take between three and six months 
to complete. Claims in the Dust Diseases Tribunal, 

including claims for mesothelioma, are subject to a 
special claims resolution process. The claims resolution 
process requires the early exchange of information and 
compulsory mediation before a matter can come before 
the Tribunal. For a mesothelioma claim, mediation must 
occur within nine to twelve weeks of the Statement 
of Particulars being filed. If a case does not settle at 
mediation it will come before the Tribunal and a trial 
date will be appointed. There is no limitation period for 
claims brought in the Dust Diseases Tribunal because 
the limitation period was abolished in 1998. As in 
other Australian jurisdictions, a claim must be filed in a 
person’s lifetime in order to preserve their entitlements 
to damages. 

COMPENSATION IN QUEENSLAND

In Queensland there are generally two avenues of 
compensation, either workers’ compensation or a claim 
for damages through the courts. 

Claims For Workers’ Compensation 

Those who have been employed in Queensland 
and have had exposure to asbestos dust during 
that employment will often have compensation 
entitlements through WorkCover Queensland. Sufferers 
of mesothelioma receive a statutory lump sum payment 
which can vary according to age. Time limits apply to 
workers’ compensation claims brought in Queensland. 
A claim with WorkCover Queensland must be lodged 
within six months of diagnosis. There are limited 
circumstances where WorkCover Queensland will grant 
an extension of this time limit. Family members who 
were dependent upon a worker who has died from 
mesothelioma can also claim workers’ compensation. A 
six-month time limit also applies. 

Common Law Claim 

People with mesothelioma who have had exposure to 
asbestos in Queensland can bring a claim for damages 
through the Queensland courts. Such claims are 
generally commenced against employers and/or the 
manufacturers of the asbestos products that were used. 
Manufacturers such as James Hardie & Coy Pty Ltd and 
Wunderlich Ltd are common defendants in these types 
of claims. In circumstances where a person has been 
diagnosed with mesothelioma as a result of exposure 
to asbestos during self-employment or in a domestic 

situation, a court claim for damages is generally the only 
option to seek lump sum compensation in Queensland. 
Most claims for damages through the Queensland courts 
for mesothelioma settle out of court well before a trial. 
It is very rare in Queensland for matters to proceed to 
a court hearing. In 2010 the Queensland government 
abolished the limitations period for making a claim for 
damages through the court system where exposure to 
asbestos has occurred in Queensland. Family members 
who were dependent upon someone who has died from 
mesothelioma may also have an entitlement to damages 
through the courts. 

COMPENSATION IN SOUTH AUSTRALIA

Compensation entitlements in South Australia are 
available either through a workers’ compensation 
claim, or else through a common law claim in the South 
Australian Employment Court or the District Court of 
South Australia. 

Claims for Workers’ Compensation 

Workers’ compensation claims in South Australia 
are governed by the Workmen’s Compensation Act 
1971 or the Return to Work Act 2014. Which Act applies 
depends on the period of exposure to asbestos dust. A 
workers’ compensation claim must be brought against 
a person’s employer/s. Entitlements include payment 
of medical expenses, compensation for lost wages (if 
applicable) and lump sum compensation for permanent 
impairment. 

Common Law Claim 

A common law claim, or a claim in negligence, can be 
brought against an employer/s or a third party such as 
a manufacturer of asbestos products. Proceedings for 
mesothelioma in South Australia are governed by the 
Dust Diseases Act 2005 (SA), which gives mesothelioma 
sufferers priority in the court over all other cases. It 
generally takes between three and six months from 
commencement of proceedings to reach a settlement 
conference. Claims can be completed faster than this, 
where the person making the claim has declining health. 

Time limits apply and are strictly enforced so it is 
important that a potential claimant get advice as soon as 
possible after diagnosis. 

COMPENSATION IN WESTERN AUSTRALIA

In Western Australia, entitlements for mesothelioma 
arise either from a common law claim for compensation, 
or a claim through the workers’ compensation system. 

Claims for Workers’ Compensation 

Workers’ compensation claims in Western Australia 
for mesothelioma are made through Schedule 5 of the 
Workers’ Compensation and Injury Management Act 1981. 
Claims are made against an employer, an employer’s 
insurer, or if the insurer is unknown then with the 
General Account managed by the Insurance Commission 
of Western Australia. The Schedule 5 payment is only 
available to persons who suffer from impairment as a 
result of specific dust diseases, including mesothelioma. 

Common Law Claim 

A common law claim can be brought against an 
employer/s or their insurers or a third party such as the 
manufacturer of asbestos products. Strict time limits 
apply to commencing claims in Western Australia. A 
person has three years from diagnosis to commence 
court proceedings.  

COMPENSATION IN VICTORIA

Claims for compensation for mesothelioma in Victoria 
are brought either through the workers’ compensation 
system, or as a common law claim for damages through 
the Courts.

Claims for Workers’ Compensation

Workers’ compensation claims in Victoria are 
administered by WorkSafe Victoria. A workers’ 
compensation claim can be brought where the 
mesothelioma has been caused by exposure to 
harmful dust in employment and must be brought 
against an employer. Entitlements include payment 
of medical expenses, compensation for lost wages 
(if applicable) and lump sum compensation for 
permanent impairment. Pension payments and 
lump sum compensation may also be available for 
eligible dependants of workers who have died from 
mesothelioma. 
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Common Law Claim 

Common law proceedings are brought in the Supreme 
Court of Victoria which has a specialist dust list. Strict 
time limits apply and a person has three years from 
the date of diagnosis to commence a damages claim. 
This time limit can be extended in certain limited 
circumstances. It is of upmost importance that potential 
claimants commence proceedings as soon as possible. 

COMPENSATION IN TASMANIA

Claims for Workers’ Compensation 

Workers’ compensation claims for dust diseases in 
Tasmania are administered by WorkSafe Tasmania, and 
are brought pursuant to the Asbestos-Related Diseases 
(Occupational Exposure) Compensation Act 2011. To be 
eligible for compensation under the scheme a person 
must demonstrate that they have been diagnosed with 
an asbestos-related disease, including mesothelioma, 
that they have been exposed to asbestos fibres while 
employed in Tasmania and that they have not already 
received any compensation for that condition through 
any other avenues including through settlement of a 
common law claim. A claim under the statutory scheme 
must be lodged within twelve months of diagnosis. If 
the claim is accepted entitlements include lump sum 
compensation, weekly payments, compensation to the 
family of a deceased worker, medical expenses, funeral 
expenses, travel expenses and counselling. Reasonable 
medical costs are covered by the scheme up to a 
capped amount, although the amount is uncapped for 
conditions with a life expectancy of two years or less. 

Where compensation is received under the statutory 
scheme, common law proceedings may later be 
initiated. However, there is a requirement to then repay 
the scheme once common law damages are received 

Common Law Claim

Common law claims for dust diseases in Tasmania are 
commenced in the Supreme Court of Tasmania. Strict 
time limits apply and a person has three years from 
the date of diagnosis to commence a damages claim. 
This period can be extended to six years in certain 
circumstances, and with the permission of the Court. 

 

COMMONWEALTH EMPLOYEES AND  
EX-SERVING MEMBERS

Current or former Commonwealth employees or 
current or former members of the Australian Defence 
Force may entitlements where they are diagnosed with 
mesothelioma following exposure to asbestos dust in 
employment with the Commonwealth or service with 
the Australian Defence Force. 

Entitlements Under The Commonwealth Safety, 
Rehabilitation & Compensation Act 1988 

For current or former Commonwealth employees, there 
may be an entitlement to lump sum compensation for 
permanent impairment, weekly payments for any work-
related incapacity, medical expenses and possibly 
compensation for pain and suffering. Where a person 
dies from mesothelioma a dependant may have their 
own right to lodge a claim under the Commonwealth 
Safety Rehabilitation & Compensation Act 1988. 

Entitlements Under The Veterans Entitlements 
Act 1986 

In certain circumstances former members of the 
Australian Defence Force may have an entitlement 
under the Veterans’ Entitlements Act 1986. These 
entitlements result in a pension rather than a lump sum. 
Where a former member of the Australian Defence Force 
makes a common law claim for the same asbestos-
related condition for which they have been accepted 
by the Department of Veterans’ Affairs, then there can 
be an effect on the Veterans Affairs pension. It can 
also affect treatment expenses that the Department of 
Veterans’ Affairs has paid in relation to that condition. 
Every case is considered individually and legal advice 
should be obtained before any decision is made. 

Court Claim for Damages 

Where exposure to asbestos occurred prior to 30 
November 1988, a person may sue for damages 
through a common law claim. Claims for common law 
damages are brought in the appropriate state court. 

COMPENSATION IN THE UNITED KINGDOM 

A person diagnosed with mesothelioma following 
exposure to asbestos in the United Kingdom (UK) may 
also have statutory and common law entitlements in 

those jurisdictions, whether they are currently residents 
of the UK or not. Different rules and procedures apply 
depending on whether a person’s exposure to asbestos 
occurred in the separate jurisdictions of England and 
Wales, Scotland, or Northern Ireland.  

Any person diagnosed with mesothelioma following 
exposure to asbestos anywhere in the UK, whether 
arising out of employment or otherwise, can make 
a claim for statutory compensation under the 2008 
Diffuse Mesothelioma Scheme. The lump sum is 
determined by the date of diagnosis and the age of 
the claimant. Where a person’s exposure to asbestos 
occurred in employment in the UK they will also be 
entitled to a weekly pension under the Pneumoconiosis 
etc (Workers Compensation) Act 1979. The statutory 
entitlement to lump sum compensation and a weekly 
pension can generally be determined and awarded 
fairly quickly following diagnosis, allowing a person 
suffering mesothelioma to access some immediate 
support.  

Additionally, a person may bring a common law claim 
in the courts for compensation in negligence, most 
commonly against an employer. Common law claims 
for damages are far more significant than the statutory 
entitlements described above and are assessed 
on a case-by-case basis. Compensation following 
a common law claim can be expected to include a 
component of general damages, any past and future 
out of pocket expenses, gratuitous care and any 
economic loss. The compensation that can be claimed 
varies between the different jurisdictions of England 
and Wales, Scotland, and Northern Ireland, so it is 
important that advice is obtained from a local solicitor.  

Where a person would otherwise succeed in 
establishing negligence against an employer but is not 
able to bring an action due to the insolvency of the 
employer and the failure to identify any insurer for the 
employer, that person may bring a claim under the 
Diffuse Mesothelioma Payments Scheme (DMPS). The 
DMPS payment is determined by statute according 
to the age of the claimant and the date of diagnosis 
and may be greater than other statutory payments. 
Negligence on the part of the employer must be 
demonstrated for the claim to be accepted.  

Where a common law claim or DMPS claim is brought 
following a statutory claim, any lump sum amount 

awarded under the statutory claim will generally need 
to be repaid from the final award of compensation.  

Strict time limits apply to all the above entitlements, 
and as such it is essential that any person suffering 
with mesothelioma following exposure to asbestos 
in the UK, whether or not they continue to live in the 
UK, be referred to a local specialist solicitor as soon as 
possible.  

ACCIDENT COMPENSATION CORPORATION 
(ACC) IN NEW ZEALAND

A person diagnosed with mesothelioma, who was 
exposed to asbestos dust in New Zealand, may 
be eligible for compensation under the Accident 
Compensation Act 2001 (NZ). The legislation considers 
mesothelioma a “personal injury” if it results 
from work-related exposure to asbestos or similar 
circumstances. Importantly, if a person’s asbestos 
exposure occurred in non-work-related situations, they 
might still qualify for compensation. 

The claimant must demonstrate that he/she suffers 
from mesothelioma by providing a medical certificate 
from a treating doctor in a prescribed form and other 
medical contemporaneous evidence.

The claimant must demonstrate that he/she had 
occupational or non-occupational exposure to 
asbestos dust in New Zealand. 

The claimant must not have received compensation in 
another jurisdiction.

The claims process involves the lodgement of relevant 
forms and the provision of a medical certificate 
completed by the treating doctor. The claimant 
must also provide medical evidence confirming the 
diagnosis of mesothelioma and proof of workplace 
or non-occupational asbestos exposure. The claim 
must be lodged and assessed within the lifetime of 
the claimant. If a person entitled to a payment from 
the ACC dies before receiving it, the payment can be 
claimed by their estate. 

The Claimant is entitled to claim treatment costs under 
the scheme. However, all treatment costs incurred 
outside of New Zealand are not covered under the 
ACC scheme. The ACC is obliged to pay for attendant 
care for a claimant who is entitled to receive attendant 
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care and who is outside New Zealand. However, 
the ACC is not required to pay for attendant care for 
longer than 28 days in each period during which the 
claimant is outside New Zealand. Claimants may be 
entitled to lump sum compensation for permanent 
impairment. An independent doctor assesses the 
claimant’s impairment and assigns a rating. A claimant 
rated between 80% and 100% impairment qualifies to 
receive the maximum statutory lump sum payment. 
Eligible claimants unable to work due to mesothelioma 
might qualify for a weekly compensation amount 
equivalent to 80% of their pre-injury income. 
Compensation may cover funeral expenses, survivors’ 
grants, weekly compensation for the spouse or partner, 
children and other dependants of a deceased claimant 
and childcare payments.
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