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Introduction 

Smoking is the most common cause of lung cancer, but there are many people 

who develop lung cancer who have never smoked.  Lung cancer in never-smokers is 

more common in Asia, particularly in women.1 The causes of lung cancer in never-

smokers are not well understood but there is ongoing research.  We do know that lung 

cancer treatments can work differently in never-smokers.  We also know that since fewer 

people now smoke, the rate of lung cancer in never-smokers is likely going to increase.  

How many people get lung cancer as never-smokers? 

 Usually the term “never-smoker” means a person who has smoked fewer than 100 

cigarettes in their life. The information about how many people get cancer each year 

comes from cancer “registries” that have information about the type of cancer, age of the 

person with cancer and some other information, but not information about smoking.  

Because the cancer registries don’t have information about smoking, it has been hard to 

really know how many people with lung cancer do or do not smoke.    

 Around the world it is thought that about 15% of men with lung cancer are never-

smokers and about 50% of women with lung cancer are never-smokers.2  As mentioned 

earlier, more lung cancer in never-smokers is seen in Asia.  In the United States we think 

that about 1 in 5 women with lung cancer are never-smokers and about 1 in 10 men with 

lung cancer are never-smokers.3 About the same number of women each year get lung 
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cancer as never-smokers as get cervical cancer.  For men, the number who get 

lung cancer each year as never-smokers is about the same number of men who get 

the blood cancer multiple myeloma.  

 An important question that people wonder about is whether the number of 

people who get lung cancer as never-smokers is increasing.  At this time we don’t 

really know, again because the cancer registries don’t have information about 

smoking.  A study in Swedish construction workers did show an increase rate of 

lung cancer in never-smokers in the 1990s compared to the 1970s.4 Another study 

in the United States showed that more never-smoking women with lung cancer 

died of the disease in the 1980s and 1990s than in the 1960s, but this was not true 

for men.5  We do not have other proof of an increase though, and some studies 

show no increase.6 So at this time we cannot say if lung cancer in never-smokers is 

increasing or not. 

Is lung cancer in a person who never smoked different than lung 

cancer in a person who has smoked? 

There are several known differences between lung cancer in smokers and 

never-smokers.  The biggest difference is in the types of lung cancer that are the 

most common.  While lung cancer in smokers is commonly a form of “non-small 

cell lung cancer (NSCLC)” called “adenocarcinoma”, other common types of 

“NSCLC-squamous cell carcinoma”, or “small cell lung carcinoma”. Squamous cell 

carcinoma and small cell lung cancer are very rare in never-smokers, who more 

commonly have adenocarcinoma.1,7  Another type of lung cancer that is more 

often seen in never-smokers is called “bronchioloalveolar carcinoma (BAC)”.  
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 It is also known that certain racial/ethnic groups are more likely to develop 

lung cancer as never-smokers.  This is true for people of Asian ancestry and 

Hispanics.8,9  Most of the risk is seen in women.  We know that women with lung 

cancer are more likely to be never-smokers than men with lung cancer.3 

 Researchers have found that tumors from patients who have never smoked 

have different changes in the DNA than the tumors from smokers.  Some of the 

changes are in a protein called the epidermal growth factor receptor (EGFR).10-15 

Many other changes in DNA are different between lung cancer tumors from 

smokers and never-smokers. 

What causes lung cancer in never-smokers? 

We don’t really know what causes lung cancer in never-smokers, but there 

are a few things that probably increase the risk and they are listed in Table 1.  

Secondhand smoke probably causes about 20% of lung cancer in never-

smokers16,17  Air pollution may cause about 5% of the disease.18  Indoor air 

pollution like fumes from cooking oil and smoke from burning coal are known to 

increase lung cancer risk, particularly in Asia.19 Radon is a colorless, odorless 

radioactive gas that occurs naturally in some parts of the United States and other 

countries.  Some homes have high levels of radon (this can be tested with home 

kits).  People who live in homes with high levels of radon are at a higher risk of 

lung cancer, whether or not they smoke.20,21  Certain jobs expose people to toxic 

substances that can increase the risk for lung cancer like uranium, asbestos, 

chromium, and arsenic.22-24 Arsenic can also be in drinking water in some areas 

(particularly Taiwan and Chile).25,26 We don’t know of any foods that increase the 
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risk for lung cancer, but people who eat more fruits and vegetables may be at 

lower risk.27-29  

 Other lung damage, like from radiation therapy increases the risk of lung 

cancer.  Researchers have also found that lung cancer may be increased in people 

who have a certain virus (human papillomavirus).30 It is interesting that there is a 

virus in sheep that causes a disease like lung cancer, but no such virus has been 

found in people.  

 People with family members who have lung cancer have a slightly higher 

risk of getting lung cancer.  We still have a lot to learn though about how big of a 

risk this is and what causes it.31-34  There is some research that shows that 

estrogen may also play a role in causing lung cancer, particularly in never-

smokers.  This is still an area of controversy though.  

How is lung cancer treated differently in never-smokers? 

People who develop lung cancer who have never smoked seem to do better 

than people who have a smoking history and get the disease.  Some research 

studies have shown that never-smokers with lung cancer respond better to 

chemotherapy, but others have not shown this.  For the most part, people with 

lung cancer are treated the same whether or not they have a smoking history.  

However, never-smokers with lung cancer do have a definite increase in benefit 

from the drugs erlotinib (Tarceva) and gefitinib (Iressa) compared to people who 

have smoked.12,35,36  The tumors are more likely to shrink and on average people 

with non-smoking lung cancer live longer with these drugs than people with a 

smoking history.  These drugs target a protein called the Epidermal Growth 
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Factor Receptor (EGFR).  Changes in the EGFR protein that can cause lung cancer 

are seen more often in people with lung cancer who have never smoked. 

At this time, people usually get the EGFR targeted drugs after receiving 

standard chemotherapy for a few months.  So far, erlotinib (Tarceva) is only for 

people with advanced (metastatic, stage IV) lung cancer who have already had 

chemotherapy.  Research is being done to see if it is a good idea for never-smokers 

with lung cancer to get erlotinib before chemotherapy or with chemotherapy, but 

we don’t know the answers about that yet.  People are also studying whether the 

drug may help prevent the cancer from coming back in people with early stage 

lung cancer that has been removed with surgery.  That research trial is still 

happening.  Recently, a drug called cetuximab (Erbitux) was shown to help people 

with advanced lung cancer when given with chemotherapy.  This drug also targets 

EGFR, but we don’t yet know if it works better in people who are never-smokers.  

Research is also being done to see if other new drugs work better in people with 

lung cancer who have never smoked, but we don’t have any answers yet. 

Conclusions 

Lung cancer can happen to anyone, whether or not that person has 

smoked.  We know a little bit about how lung cancer is different in people who 

have never smoked.  We know that it is more likely in women, in people of Asian 

ancestry and Hispanics, and perhaps in younger patients. We know that the 

adenocarcinoma type of lung cancer is more common in never-smokers.  Never-

smokers are more likely to have changes in the EGFR protein. Some causes such 

as secondhand smoke, radon exposure, cooking fumes, family history and perhaps 
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certain viruses have been identified.  We know that patients with the disease have 

a better response to EGFR blocking drugs like erlotinib (Tarceva) and overall 

better survival than lung cancer patients with a smoking history. We still have a 

lot to learn though about why this disease happens and how it is different than 

other lung cancer.  Ongoing clinical trials may help us find some of the answers.  

People who want to know more about this topic can look at recent reviews that 

have been written for doctors.1,7 
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Table 1: Potential Causes of Lung Cancer in Never-Smokers 

 

Secondhand Smoke 

Radon exposure 

Other toxins (asbestos, chromium, arsenic) 

Dietary factors (not enough fruits and vegetables) 

Obesity 

Air pollution (including cooking fumes) 

Radiation therapy to the chest  

Other lung diseases like “idiopathic pulmonary fibrosis” 

Human papillomavirus 

Other family members with lung cancer 

Differences in ability to fix damage to DNA 

Excess estrogen exposure 

 

 


