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Most commonly 
diagnosed cancer in 

Australia 

Leading cause of cancer  
death in Australia 

5-year survival



   Of lung cancers are in never smokers 



LDCT detection of early lung 
cancer is effective



Early Detection is effective

NLST, NEJM 2011

National Lung Screen Trial (NLST) 

• LDCT screening vs CXR

• ↓ Lung Cancer Specific Mortality 20%

• ↓ All Cause Mortality (6.7%)

• N = 53,454, 6 years follow-up

NELSON Study
• 10 years  follow-up

• N = 15,792 1:1 LDCT vs No screening

• 26% reduction in lung cancer deaths 

for men

• ~30% reduction in lung cancer 

deaths for women

De Koning H, NEJM 2020



LCS around the world (public funding)

• USA

• Canada

• S Korea

• Poland

• Croatia

• Taiwan

• UK

• Australia 

Zhou, Lancet 2022



12,000
Lives saved with the adoption of LCS in Australia in next 10 years



Targeting High Risk 

Participants strongly 

influences outcomes 



▪ NLST 55-74-30-15

▪ USPSTF2013 – Age 55-80 – 30-15

▪ USPSTF2021 – Age 50-80 – 20-15

▪ UK - Age 55-74 - LLPv2 ≥5%

LC risk factors

Age
Tobacco smoke
Family Hx
Biofuel exposure
Occupational 
exposure
COPD
BMI
Social Class
Air pollution 

Targeting High Risk Participants 

strongly influences outcomes 



Even in high-risk 
populations, the risk is 
heterogeneous



• Quintiles of risk from NLST

• Highest 20%: 

• 33 deaths prevented

• Lowest 20%: 

• 1 death prevented

Heterogeneous risk

Kovalchik , NEJM, 2013

NNS 5276       531           415              171 161



National Lung Cancer Screening Program

Eligibility:

• 50 – 70yrs, >30 pk yrs, <10 yrs quit  

• Bi-annual low dose CT chest 



Key role for primary care

• Recruitment via GPs

• Check eligibility

• Shared decision making 

• Enroll onto NCSR 

• Smoking cessation











Triaging at screening program entry with 
PanCan nodule risk

CATEGORY PROPORTION ACTION

1​
Very low risk

[No nodules or <1.5%]
75%​ Rescreen 2 years​

2​
Low risk​

[≥1.5 to <6%] 
14%​ Interval LDCT 12 mths

3​
Moderate risk​
[≥6 to <30%] 

8%​ Interval LDCT​ 3 mths

4​ or 5
High risk​ or Suspicious for lung cancer
[≥30% or radiologist recommendation]

2.8%​
Refer to Thoracic 
Malignancy team​

McWilliams A et al. WCLC Sep 2024

PPV 48.7%



T0 scan - PSN



WA response and planning for NLCSP

• WA Health – remarkably proactive

• Mobile CT screening trucks to serve rural population(s)

• Utilising fixed CTs (Apex)





2020

Things are changing 



2020

Things are changing 

1983



1999: 59 2022: 251



Bad bench tops



Respirable Crystalline Silica (RCS)

• Silica (silicon dioxide) is the most abundant mineral on earth 

• Quartz is the most common type of crystalline silica

• Hydrated magnesium silicate



Respirable Crystalline Silica (RCS)

• Silica (silicon dioxide) is the most abundant mineral on earth 

• Quartz is the most common type of crystalline silica

• Hydrated magnesium silicate = asbestos



Other exposures (and 
RCS proportion)

• Granite (~30%)

• Slate (~30%)

• Sandstone (~80%)

• Concrete (~30-70%)

• Marble (~2%)

• Artificial stone  (> 90%)



Hoy & Brims, MJA 2017



National Guidance for assessing workers exposed to RCS 

(https://www1.health.gov.au/internet/main/publishing.nsf/Content/ohp-nat-dust-disease- taskforce.htm) 

 



Simple silicosis



(Becoming) Complicated Silicosis



Progressive Massive Fibrosis 



Egg Shell calcification of mediastinal nodes





Exposure 
assessment

National Guidance for assessing workers exposed to RCS 

(https://www1.health.gov.au/internet/main/publishing.nsf/Content/ohp-nat-dust-disease- taskforce.htm) 

 



• Asymptomatic 

• Chronic cough and dyspnoea on exertion 

• More common and severe with worsening radiographic 
abnormalities

• Physical examination:  variable

• Lung function: variable

• Association with increased risk of TB

• Autoimmune syndromes (?)

Clinical

Hoy R. Occup Environ Med. 2018; 75:3-5



• Associated with high exposure. 

• Develops within ~10 years of initial exposure. 

• Same radiographic appearance as chronic silicosis

• Increased risk for the later development of PMF 

• It is not known why some workers with high-level exposure 
develop acute silicosis and others develop accelerated 
silicosis.

• Acute alveolar proteinosis

Accelerated silicosis

Hoy R. Occup Environ Med. 2018; 75:3-5
Akgun, et al. J Occ Health 2005; 47: 346-349 



• 1995 WHO & ILO campaign to eliminate silicosis by 2030

• India – estimated 11.5m exposed to silica

• China – booming mining industry 

• Turkey – sandblasting

• USA – CDC rates – static, but increasing concern



QLD – Workplace Health & Safety inspections

• 552 compliance notices to 138 workplaces

• Screened 799 workers 
• 98 have silicosis 

• 15 of these PMF



117 / 541 (21.5%) exposed SBI workers had silicosis



RYAN CXR – HRCT 

All spirometry is within normal limits



Case finding 

• Recommend / consider:

• Annual review 

• Spirometry 

• CXR (WA – ‘reduced dose HRCT’)

https://www.safeworkaustralia.gov.au/sites/default/files/2021-09/
health-monitoring-guidance-crystalline-silica.pdf

https://www.safeworkaustralia.gov.au/sites/default/files/2021-09/


CXR – born c.1910

• Research has shown:-
• Poor performance c.f. CT for most pathology

• Unchanged screening examination since 1910

• Fails in occupational disease because of limits to 
technology not interpretation

Newbigin, K. Respirology. 2019, Vol. 24 Issue 12, p1220-1221

Walkoff L. Clin Chest Med. 2020;41(4):581-603 



• Background (Aus)   2-3 mSv

• CXR     0.05 mSv

• Contrast CT Chest   3-4 mSv

• PET-CT     15 mSv

• LDCT     <1.5 mSv

• Ultra LDCT    <0.2 mSv

• 7 Hour flight    0.02 mSv

Why not just use CT ?
The ALARP principle

International Commission on Radiological Protection Task Group: publication 103: 2007 



CXR HRCT

LDCT



WA Silicosis Screening 
Program (WASSP)

• Prospective cohort study comparing 
paired CXR and uLDCT in AS-exposed 
subjects



WA Silicosis Screening Program (WASSP)

Male 45 (100)

Age 42.4 (33-47)

Born Australia 20 (44%)

Employee 33 (73%)

Years RCS exposure 12 (3 – 21)

Resp PPE provided 41 (91%)

Current Smoker (inc e-cig) 11 (24%)

Any resp symptom 7 (16%)

Bennett K. Under Review 2024



Fit tested for RPPE n=16 (36%)
Clean shaven n=22 (49%)

40% don’t wear PPE 

40% dry cut 

Bennett K. Under Review 2024



WA Silicosis Screening Program (WASSP)

CXR silicosis 3 (6.7)

uLDCT silicosis 7 (15.6)

CXR Sensitivity 0.43 (95% C.I. 0.12, 0.8) 

CXR Specificity 0.87 (95% C.I. 0.71, 0.95) 

Bennett K. Under Review 2024



Management

• Recognise – case finding

• Avoidance – a ban on artificial stone benchtops 

• Smoking / vaping cessation 



Management

• Close surveillance – how long for? Annual / biannual ?

• Antifibrotics (?)

• Psychosocial support

• Whole lung lavage (?)

• Transplant 





ASBESTOS

Effects on the lung

• “Benign” effects
• Pleural plaques

• Rolled atelectasis

• Diffuse pleural thickening

• Benign asbestos related pleural effusion

• Asbestosis 

• Malignant
• Malignant mesothelioma

• Lung cancer



ASBESTOS

Occupations at risk
Carpenters, joiners, builder

Plumber

Boilermakers

Fitters, turners, machinists

Telecommunications 

Mechanic, fitter, panel beaters

Marine engineers

Shipwrights, Waterside workers

Armed services 



Asbestos Review Program (ARP)

• Established 1990
• Wittenoom workers or families

• ≥3 months full time asbestos exposure

• or pleural plaques present on imaging

• Any smoking status

• No age cut off

• Imaging
• Annual CXR until 2012

• Annual LDCT since 2012



ARP screening – 10 year data

• 11,834 uLDCT scans on 2,131 individuals

• Median age 70 years (IQR 63-75) 

• Male predominant: 1,819 (85.4%)

• Ever-smokers: 1,357 (63.7%) 



• 66 lung cancers were diagnosed in 64 participants 

  (3.1% of cohort)

• 52.3% asbestosis 

• 47.6% emphysema 

~1:35 of the ARP population 
develop lung cancer 

Bennett, in preparation



The risk of tobacco & asbestos 
exposure is more than additive, 
but less than multiplicative

“Additive Synergism”

“RERI” = Relative Excess Risk due to Interaction 



Tobacco smoke exposure alone 

Theoretical risk of tobacco smoke exposure plus asbestos if 

additive 

ACTUAL risk of tobacco smoke exposure plus asbestos 

Theoretical risk of tobacco smoke exposure plus asbestos if multiplicative  

Markowitz, ARJCCM 2013

Relative Excess Risk due to Interaction of lung cancer  



Asbestos & ARP

• Annual lung health check

• uLDCT, lung function, health questionnaire

• All welcome 



Thank you 

resp-scgh.com.au

fraser.brims@curtin.edu.au

fraser.brims@health.wa.gov.au

@Charlies_Resp 

mailto:fraser.brims@curtin.edu.au
mailto:fraser.brims@health.wa.gov.au


Computer assisted detection (CAD) software

Computer Assisted Detection and AI 



Cautionary tale

Screening for lung cancer can cause significant harm





• From 1000 screened
• 365 false positive

• 25 had an invasive procedure

• 3 major complication 

• 32% of surgery was on a benign lesion, 15.9% of these had a 

complication

PET use - 1,556 of 14,195 positive screens
• 21% ‘inappropriate’

• 36% had been recommended by a radiologist

• 86% of PETs for <8mm nodule ordered despite no recommendation

Aberle, NEJM 2011

Nair, Chest 2016

Harms from LCS: tales from NLST 





Lung-RADS

Consensus based
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