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Mesothelioma characteristics

• Rapid progression

• Late diagnosis 

• Invasion of local structures 

(heart, chest wall) 

• Symptoms are

• Chest pain

• Shortness of breath

• Weight loss 

• Fatigue 



Outcome of mesothelioma after diagnosis

Edwards et al Thorax 2000;55:731-5.

Median survival

• 6 - 12 months 

Prognostic factors

• Performance status

• Histology

• Gender

• Inflammatory markers (CRP, WBC, 

platelets, fibrinogen)



Screening program is active since 2005 in Toronto

Characterize 

plaques at risk of 

transformation to 

mesothelioma

Low dose CT chest for 

patients with history of 

asbestos exposure or 

pleural plaques



Screening program

• 2005 - 2019

• Enrolled about 1,500 individuals

• Previous asbestos exposure or presence of pleural plaques

• Median age of participants is 61 yo (32-85 yo)

• Smoking history: 73% of participants

• Blood sample collected at each visit



Number of cancer detected

Number of participants 1156

Total number of thoracic malignancies 16

Lung cancer 8

Pleural mesothelioma 4

Abdominal mesothelioma 4

Roberts H, Patsios D et al J Thorac Oncol 2009;4:620-8 



Mesothelioma in situ (BAP1 lost with no invasion on histology)

2009 pleural plaques 2013 pleural effusion 2013 pleural biopsy

2014 resolution 2017 new effusion 2019 resolution



Role of serum markers for early detection

Mesothelin Osteopontin

Lancet 2003;362:1612-16 NEJM 2005;353:1564-73



Fibulin-3 in mesothelioma

Pass et al New Engl J Med 2012;367:1417-27 



Oncogene 2018;37:2645-59



Peritoneal lavage after asbestos exposure

Mesothelial progenitor cells

Oncogene 2018;37:2645-59





Magnetic ranking cytometry

• New approach that leverage immunomagnetic separation for profiling 
circulating cells based on their cell surface markers

• Whole blood sample is incubated with antibody-functionalized 
magnetic nanoparticles

• Phenotypic profile at a single cell level

• Very high level of sensitivity with the ability to profile cells at very low 
level of 10 cell per ml of blood 
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Fdrag

Fmag

Simple Sample Preparation Magnetic Capture

zxViva Device Overview

Courtesy of Bill Duong and Shana Kelley



RN5 cells

Flow cytometry of peritoneal 
lavage

Magnetic ranking cytometryIntraperitoneal mesothelioma 
model (x 6 weeks)



Presence of mesothelial progenitor cells after asbestos 
exposure and mesothelioma

Msln+
CD34+ 
CD90+

Msln+
CD34+ or 

CD90+ 

1. HD: healthy donors (n=7)

2. Asb: asbestos-exposed individuals (n-=31)

3. MPM: mesothelioma patients (n=38)

Circulating mesothelin+ cells



Conclusions

• Important role for screening in asbestos exposed individuals

• CT scan is not ideal for screening 

• Blood based or breath condensate screening methods are more 
adequate

• Serum tumor markers are not (yet) used clinically for screening

• Circulating mesothelial progenitor cells may offer new opportunities 
for screening population at risk after asbestos exposure (study in 
preparation)
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