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Overview  



Asbestos 

Serpentine  amphibole 

Type  Chemical formula Type  Chemical formula 

chrysotile Mg3(Si2O5)(OH)4  amosite 

crocidolite 

actinolite 

tremolite 

Na2Fe2+
3Fe3+

2Si8O22(OH)2 

Fe7Si8O22(OH)2 

Ca2(Mg, Fe)5(Si8O22)(OH)2 

Ca2Mg5Si8O22(OH)2 

anthophyllite (Mg, Fe)7Si8O22(OH)2 

Serpentine   Amphibole 



Asbestos 

use in 

industry 

Break/linings 

• break blocks  

• lining  

• gaskets 

Buildings 

• insulators 

• pipes 

• tiles 

• roofs 

Textile industry 
• blanket 

• fire resistant 

• insulating suit 
 

Ship industry 

• ship building 

• shipyards 

 Asbestos use in industry 
 

4 



http://monographs.iarc.fr/ENG/Classification/ClassificationsAlphaOrder.pdf 

Asbestos as carcinogen 



• Compounds  Benzo(a)pyrene, PAHs, nicotine(addiction), 
benzene, cadmium, N-Nitrosamine Derivative 

• Diseases  emphysema, COPD, heart diseases, cancers (lung, 
esophagus, pharynx, larynx) 

• Secondhand smoke (also called environmental tobacco smoke, 
involuntary smoke, and passive smoke) is the smoke given off by a 
burning tobacco product and the smoke exhaled by a smoker. 

• Secondhand smoke causes lung cancer in nonsmokers. 

 

Smoking  



Smoking as carcinogen   

http://monographs.iarc.fr/ENG/Classification/ClassificationsAlphaOrder.pdf 



• Smoking is not causing of mesothelioma. 

• Most lung cancer cases are exposed to asbestos and 
also smoking.    



Synergism between Asbestos and Smoking in Lung 
Cancer risk: A Systematic Review and Meta-analysis 

Hypothesis  
Co-exposure to asbestos and smoking will increase the risk of lung 
cancer in a synergistic interaction. 
Objective of this study 
To reconcile and combine these results, we conducted a systematic 
review and meta-analysis to provide a quantitative estimate of the 
increased risk of lung cancer associated with asbestos exposure and 
cigarette smoking and to classify the interaction.  

 



Synergistic effect or synergism or synergy  

An effect arising between two or more agents, factors, or 
substances that produces an effect greater than the sum of 
their individual effects. 

 

SYNERGISTIC EFFECT 



Research methodology   

Define 
Question 

Searching Inclusion 
QA & 

Extraction 
Meta-

analysis 

2 1 4 3 5 



SEARCHING AND SELECTION METHOD  



Records identified through Pubmed, Embase, 

Scopus, ISI Web of Knowledge, and TOXLINE  

searching (n=2,433) 

Records included for final review (n=25) 

19 from screening of articles from initial 

search 

6 from hand searching of reference lists of 

retrieved articles 

Records excluded (n=1651) 

207 irrelevant   

953 review articles or case reports 

400 non-human or experimental studies 

14   no lung cancer outcomes   

77   no control groups 

Studies included for meta-analysis (n=17) 

10 case-control studies 

 7 cohort studies 

Records excluded (n=8) 

5 data duplication 

3 insufficient data for meta-analysis  

duplicates (n=763) 



• Searching and comprehensive review  (5 databases) 

• Observational studies on asbestos exposure and cigarette 
smoking are developed lung cancer 

• Found 10 case-control studies and 7 cohort studies were met 
criteria 

 

Synergism between Asbestos and Smoking in Lung 
Cancer risk: A Systematic Review and Meta-analysis 



Subjects were characterized into four groups:  
• non-exposure to asbestos and non-smoking (A-S-),  

• asbestos-exposed and non-smoking (A+S-),  

• non-exposed asbestos and smoking (A-S+), and  

• asbestos-exposed and smoking (A+S+) 

Classification of exposure  



Asbestos and lung cancer risk:  
Case-control studies 



Cigarette smoking and lung cancer risk:  
Case-control studies 



Asbestos and smoking on lung cancer risk:  
Case-control studies 



Asbestos and lung cancer risk:  
Cohort studies 



Cigarette smoking and lung cancer risk:  
Cohort studies 



Asbestos and smoking on lung cancer risk:  
Cohort studies 
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Interaction between exposure to asbestos and smoking  
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Cigarette smoking status in asbestos-workers  



• The results show a synergism between asbestos exposure and 
cigarette smoking in workers developing lung cancer.  

• Employees exposed to asbestos and having a history of smoking 
have a higher risk of developing lung cancer than those only 
exposed to one risk (either smoking or asbestos alone).  

 

 

Conclusion  



• Some observational studies did not report the types of 
asbestos. 

• The methods used to quantitate exposures to asbestos and 
cigarette smoke were varied across studies.  

Limitations  
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