
Sir William Osler: 

“Listen to the patient; the patient tells you 
everything.” 



Jean-Martin Charcot: 

“The patient is a liar.” 
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Outline 


Review of epidemiology of mesothelioma 


•	 Historical context 
•	 Clinical description of disease 
•	 Descriptive epidemiology 
•	 Study issues unique to Minnesota Iron 

Range 



Clinical History


• Middle-aged gentleman with two-year 
history as a miner presents with 6-8 week 
history of right-sided chest pain.  Currently a 
university professor. 

• Prior work in the military as jet engine 
mechanic (1968-72) 

• Brake mechanic 1973-75 
• Miner from 1975-1979 as “rock crusher” 
• Smoked 2 ppd  for 10 years 
• Exam reveals dullness to percussion right 


lung along with tenderness T3-6 region




Miner with Chest Pain 



Differential Diagnosis 

Chest Pain and abnormal Chest x-ray: 
• Lung cancer with local invasion 
• Bone cancer with pulmonary reaction


• Pleural cancer 
• Metastatic disease to pleura 



Mesothelioma 

• X-ray appearance classic 
• Other diagnoses unlikely 
• However, lack of criteria for interstitial 

lung disease and… 
• Role of mining??? 



Asbestos Historical Perspectives


•	 1906-Montague Murray describes “asbestosis” 
•	 1924-Cooke publishes “asbestosis” 
•	 1930-Merewether describes asbestosis in English textile workers 
•	 1935-Lynch and Smith describe lung cancer in patient with 

asbestosis 
•	 1946-Fischer and Drinker studied pipe covering on ships 
•	 1946-ACGIH set standard at 5 mppcf 
•	 1955-Doll described lung cancer in asbestosis patients 
•	 1960-Wagner describes mesothelioma in S. African miners from 

crocidolite  exposure 
•	 1964-Selikoff describes asbestosis, lung cancer and 

mesothelioma at < 5mppcf 









Epidemiology of Asbestosis


Insulation Workers Findings (n=1117): 

• 10% asbestosis if 0-9 years employment

• 44% asbestosis if 10-19 “  “ 
• 73% asbestosis if 20-29 “  “ 
• 87% asbestosis if 30-39 “  “ 



Epidemiology of 

Mesothelioma


• First described by Wagner, 1960


• Majority with occupational exposure


• Most common in ages 50-70


• Indirect exposure also presents risk 
• Fiber type plays a role 



Symptoms and Signs of 

Mesothelioma


• Most common complaint is chest pain


• Pleural effusion usually present 
(exudate) 

• Local invasion 
• Cough, phlegm, wheezing inversely 


proportional to pulmonary function


• Restrictive defect on PFTs  with 
reduction in lung volumes 



Natural History 

• Survival better with epithelial type, 
with pleural vs. peritoneal, if under 65 
years 

• Mean survival 8-12 months 





Pleural Plaques


•	 1596 men followed from 1963 to 19851 

•	 89% with occupational exposure 
•	 Bilateral circumscribed plaques that did not involve 

the costophrenic  angle 
•	 Risk for bronchogenic  cancer without asbestosis=1.4*


•	 Risk for bronchogenic  cancer with asbestosis=2.3* 
•	 9 mesotheliomas; 0.8 expected 

1Hillerdal, Chest 1994 
*p<0.05 





Empirical Evidence 
• Fiber content in asbestos-related lung 

diseases 
Asbestosis 
Pleural mesothelioma 
Pleural plaques 



              

Asbestos Content in Lung Tissue 

of Asbestos-Associated Disease


Disease  N Asbestos Bodiesa Fiber Countb 

Mesothelioma  (pl) 
+asbestos 30 15,900 121,000 
+pl plaques 63 900 23,200 

Reference             19 2.9 <600 

anumber/gm wet tissue 
afibers  >5 microns/gm wet tissue 



               

Fiber Type in Asbestos Disease


Disease  N Amos/croc Trem  Chrysotile


Mesothelioma  (pl)    
+asbestosis 30 94,500 10,500 <5500 
+pl plaque           63 17,500 2,800 <1500 

Reference             19 <600 <600  <600 





Results from Animal Toxicology 

Studies on Short Fibers


Berman and Crump, 2003: 
• Short structures (less than between5-10 

microns) do not appear to contribute to risk 
• Most potent cancer causing fibers are those 

longer than 10-20 microns that are also thin in 
diameter (less than 5 microns) 

• Controversy 



Short Fiber Clearance 
Mechanisms 

A. Muco-ciliary 
B. Alveolar macrophage 
C. Dissolution (narrow fibers) 





Mesothelioma in Spouses


• Italian cement factory (1907-1985)* 
• Cohort of 1780 spouses of factory workers 
• SMR for malig. meso= 25.0 (95%CI=12.6­

45.1) 
• SMR for lung cancer= 1.2 (95% CI=0.6-2.0)


*Ferrante et al., EHP, Oct., 2007 



SIRs  for Spouses of Cement 
Workers 

Duration 
Latency 0-19 >20 

<30 12 --­

30-39 37 14 

>40 --­ 51 (14-129) 







58 Mesothelioma  Cases


• Represent cases from 1988 via MCSS 
• Occur throughout the Iron Range based 

on where miners worked 
• Rates elevated across age groupings 
• Likely under-represents actual number


• Role of mining?? 



Estimated Risk Comparisons


• Libby cohort (tremolite) 
15 cases/1871 workers followed over 

34 years

23/100,000 p-y’s


• Taconite cohort (cummingonite, 
grunerite) 

58 cases/72,000 workers followed 
over 18 years


4.5/100,000 p-y’s




Cooper et al., JOM, 1988

Cooper et al., JOM, 1988


From Cooper et al., JOM, 1988 
Cooper et al., JOM, 1988 
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Study Types:

(Different types have different importance ): 


1. Hypothesis testing studies Most importantMost important

• Randomized trial


(normally used for studying drugs)


• Cohort 

• Case-control 

2. Hypothesis generating studies 

• Case series 

• Case reports 

How importantHow important 
are the studare the study
types?types? 

Less importantLess important



Consistency 
Best evidence when… 

• Multiple studies with same findings 

• Different investigators with same findings


• Various times with similar results 

• Alternative methodologies with similar results 

• Variety of geographic or cultural settings with 
similar results 

• Various comparable populations with similar 
results 

T–39




Health Assessment Approach 

Combined study types: 

mortality 

case-control 

screening 

exposure assessment 



Summary


• Mesothelioma  presents with chest pain and 
typical x-ray appearance 

• Risk related to amount and type of exposure


• Risk varies by occupation 
• Asbestos type and size plays a role in 

determining risk 
• Pleural plaques indicate exposure but may 

have risk associated 
• Case series in northeastern MN needs further 


investigation to determine factors associated



