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▪ Lungs serve many functions including transport of

❑ Oxygen into the blood, from the air

❑ Carbon dioxide out of the blood, into the air

Pulmonology basics



▪ What is the interstitium?

▪ What are pneumocytes?

Pulmonology basics



▪ Lung cancer

▪ COPD/emphysema (chronic obstructive pulmonary disease)

Radon & the lungs



▪ Leading cause of cancer deaths in NV, in the US & worldwide

▪ Exposure to tobacco smoke is the #1 etiologic factor (2/3 of cases)

▪ Radon is #2

▪ Increasingly, we are seeing lung cancer in never smokers

❑ In Asia – 60-80% of women with lung cancer have never smoked

❑ In the US – 19% of women with lung cancer have never smoked

▪ Principal causes – lung cancer in never smokers

❑ Radon

❑ Second-hand smoke

Lung cancer



▪ Radon is implicated in lung cancer cases in never smokers

▪ The chemical properties of radon – colorless, odorless, tasteless – make it especially concerning

▪ Naturally occurring in all 50 states

▪ Directed testing – only way to know the levels

▪ Radon, and the breakdown products (progeny), can be breathed in

When it breaks down, it releases harmful ionizing radiation

Dangers of radon – lung cancer in never smokers



▪ Direct measurements of radiation from radon are done in picocuries per liter of air – pCi/L

▪ 4 pCi/L is the recommended action level for radon i.e. fixing homes to keep levels below 4 pCi/L

❑ lower is better

▪ Radon typically enters via the soil or rock beneath a dwelling and can get trapped inside

▪ EPA estimates 21,000 deaths from radon annually

How much is too much?



Radon + smoking



Radon w/o smoking



▪ A combined analysis of 3 case-control studies

▪ Uranium miners in Europe

▪ Smoking history & radon exposure evaluated

▪ 1046 – lung cancer cases. 2492 – control cases.

▪ Results showed the carcinogenic effects of radon persist even when adjusting for smoking status

Dangers of radon – lung cancer – work exposure



▪ Uranium miners in the Colorado plateau

▪ 209 lung cancer cases

▪ Standardized mortality ratio for lung cancer vs regional population

❑ 3.99 for white miners

❑ 3.27 for native American miners

▪ Elevated mortality rates were observed from interstitial pulmonary fibrosis, multiple myeloma, and non-
Hodgkin lymphoma

Dangers of radon – lung cancer – work exposure



▪ 13 studies – European data

▪ 9 countries

▪ 7148 – lung cancer cases. 14208 – controls.

▪ Risk of lung cancer increased by 8.4% 
(95% confidence interval 3.0% to 15.8%) per 100 Bq/m3 increase in measured radon (P = 0.0007)

▪ Linear dose response relationship

▪ Proportionate excess risk did not differ significantly with study, age, sex, or smoking

▪ 25 times greater risk of lung cancer from radon for smokers v/s non-smokers

▪ Responsible for 2% of all deaths from cancer in Europe

Dangers of radon – lung cancer – home exposure



▪ 7 large studies in North America

▪ 4081 – lung cancer cases. 5281 – controls.

▪ Estimated odds ratio of lung cancer increased with radon levels

▪ Findings match extrapolations from industrial exposures to radon e.g. miners

Dangers of radon – lung cancer – home exposure



▪ COPD = emphysema for our purposes today

▪ Destroyed lung tissue leading to lungs larger than the chest cavity

Dangers of radon – what about COPD?



▪ Metanalysis

▪ 13 papers reviewed

▪ Poor quality data, many lacked information on tobacco use

▪ 2 studies on general population suggest association between mortality and residential radon

▪ Not enough information for firm conclusions regarding radon and COPD

Dangers of radon – what about COPD?



▪ Assesses effect of residential radon of COPD pt.
(v/s prior data trying to find a cause for COPD)

▪ 142 pt w COPD, predominantly men, from eastern MA

▪ Indoor and outdoor radon exposures measured

▪ High indoor radon exposure showed lower lung function

▪ Association was similar after particulate matter adjustment

Dangers of radon – what about COPD?



▪ Here is a map from the EPA

What about Nevada?



Radon home testing



Radon home testing



▪ Radon worsens lung cancer risk even in smokers

▪ Radon is a major contributor to lung cancer risk in never smokers

▪ Radon can worsen lung function in COPD patients

▪ We do not know enough to say if radon causes COPD

Summary
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