Lung Cancer

Definition: Neoplasm of the lung, trachea, or bronchus. This disease is characterized by uncontrolled growth of neoplastic cells developing in the respiratory tract, with the potential to invade and spread to other sites. ICD-9 codes 162.0-162.9.
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Summary

Although mortality rates are declining, lung cancer remains the leading cause of cancer death among men and women in Washington State. In 2000, lung cancer caused 3,100 deaths. The age-adjusted mortality rate was 57.4 per 100,000. The rate for males, 70.5, was 1.5 times greater than the rate for females, 47.7; however, while the rates for males are decreasing, the rates for females are increasing. While interest in early detection of lung cancer through screening has been growing, studies indicate that even when screening identifies lung cancer in an early stage, there is no reduction in mortality.

Because cigarette smoking is responsible for approximately 85% of lung cancer deaths, tobacco use and exposure remain the most important risk factors, and smoking prevention and cessation are the most important interventions for reducing lung cancer.

Time Trends
Declining rates. Between 1980 and 1993 lung cancer mortality rates in Washington increased approximately 1.3% per year; however, from 1993 to 1998 this trend reversed, with lung cancer mortality rates declining 1.5% per year. This downturn mirrors the trend seen nationally. 

Unfortunately within Washington and nationally this downturn is not seen in both genders: while rates for men in Washington have dropped 3.2% per year since 1993, rates for women have continued to increase 1.3% per year since 1990. 

Cohort effect. For the national trends, it is generally accepted that the declining rates for men and the increasing rates for women reflect differences in the time periods of each group’s highest prevalence of smoking.
 Among men, smoking prevalence peaked with those born in the late 1920s.1 As this birth cohort aged – thus further increasing their risk – they concurrently drove up the overall lung cancer rates. By the mid-1990s the majority of those at-risk of lung cancer in this cohort had probably died, and the overall rates thus began to decline. Among women, smoking prevalence peaked with those born in the late 1930s.1 As this cohort ages it will continue to drive up the lung cancer mortality rates; however, once this group wanes, these rates, too, will probably begin to decline. 

In general this “cohort effect” is identifiable by changes in age-specific rates: as the “exposed” birth cohort ages into and out of different age groups, mortality rates decline in the group the cohort is aging out of and increase in the group the cohort is aging into. In Washington, we see a cohort effect suggesting that peak smoking prevalence may differ somewhat from that reported nationally. Among women the pattern suggests the cohort is still moving through the population with a decreasing rate of 2.3% per year from 1980 – 1998 for women ages 55 – 64, a flat rate for women ages 65 – 74; and an increase of 4.2% per year for those 75 and older. Among men, the pattern suggests that the cohort has essentially passed with a sharply decreasing rate of 4.2% per year for the 55 – 64 age group; a slightly decreasing rate of 0.3% per year for the 65 – 74 age group; and, a flat rate for those 75 and older. 
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Year 2000 and 2010 Goals
The national goal in Healthy People 2000 was simply to slow the rise in lung cancer deaths. With the decreasing rates seen nationally and within Washington, this goal has been surpassed. However, for the year 2010, the new national goal is to reduce the 1998 age-adjusted rate by 22%, to 44.9 deaths per 100,000 persons. In order to meet this goal the current annual rate of decline of 1.5% would essentially have to be doubled to 2.8% -- not a likely prospect since the effects of smoking patterns 20 to 40 years ago are just being expressed now.
Geographic Variation
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For 1998 – 2000 combined, the age-adjusted mortality rates in Cowlitz, Franklin, Grays Harbor, Lewis, Mason, and Pierce counties were significantly higher than the statewide rate. However, even when combining three years, rates for some counties vary widely over time. Nonetheless, for nearly all possible consecutive three-year time periods between 1990 and 2000, Clark, Grays Harbor, and Mason counties have had mortality rates significantly higher than the statewide rate.
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Urban and Rural
For 1998 - 2000 combined, the age-adjusted mortality rate in large town areas was statistically significantly higher than the rates in small town/rural and urban areas.   The mortality rate in large town areas was also statistically significantly higher than the statewide rate.
Age and Gender

The one-and-a-half fold difference in age-adjusted lung cancer mortality rates seen in 2000 between males and females in Washington is generally ascribed to the much higher historical smoking rates of males. 

Although lung cancer generally increases with age, the mortality rate for Washington women ages 75 – 84 is higher than that for older women. As discussed in the time trends section, this deviation from the norm is likely the result of a cohort effect. 

Race and Ethnicity
The 2000 US census allowed people to choose more than one race, but multiple race as collected by the death certificate in Washington is of uncertain quality and completeness. For this reason, current lung cancer mortality rates by race for Washington were not developed for this report. However, lung cancer is the leading cause of cancer mortality for all races. Previous publications of the Washington State Cancer Registry show that in Washington between 1992 and 1998, blacks have had the highest age-adjusted lung cancer mortality rates, followed by whites. Asians and Pacific Islanders have had the lowest rates. (Rates for American Indians were not computed.) For 1996 – 1998 combined, the age-adjusted lung cancer mortality rate for blacks in Washington was 82.4; for whites, 58.3; and for Asian and Pacific Islanders, 29.7.
 These differences in race-specific age-adjusted mortality rates are mirrored in the national data.
 Historical variations in tobacco use among the racial groups are generally accepted as the most important cause of these differences. 

Income and Education

Although mortality rates are not computed for income or education levels, tobacco use provides a good surrogate measure for expected differences in these populations. Data from 1998 – 2000 Behavioral Risk Factor Survey System (BRFSS) within Washington continue to indicate that lower income and educational levels are associated with higher levels of tobacco use. Specifically, 31.2% (( 1.8%) of those with incomes between $15,000 and $24,999 reported that they were current smokers but only 16.8% (( 1.2%) of those with incomes of $50,000 or more did so. 

Similarly, 28.6% (( 1.6%) of those with high school diplomas or GED only reported that they were current smokers in the 1998 – 2000 BRFSS. Among those with any college education, only 16.3% (( 0.8%) were smokers. 

Other Measures of Impact and Burden

Incidence. In 1999 there were 3,672 new cases of lung cancer diagnosed, 2,015 in men and 1,657 in women. For men the age-adjusted rate was 85.7 per 100,000; for women it was 57.0 per 100,000. For men and women combined, the rate was 69.1 per 100,000. Trends in incidence generally mirror the pattern seen in mortality rates: between 1992 and 1999 the rates for men decreased 1.4% per year, rates for women increased 1.3% per year, while the combined rates decreased slightly (0.5% per year).

Hospitalizations. In 2000, there were 5,910 inpatient admissions associated with lung cancer. Total charges for these inpatients stays were approximately $90 million, with an average cost per admission of $15,000. Treatment for lung cancer is limited, especially for a subcategory known as small cell (or oat cell) lung cancer. These are highly aggressive cancers that quickly spread throughout the body. About 25% of all lung cancers are the small cell type. For the remaining 75% – the non-small cell lung cancers – surgery can prolong life, especially if the disease is diagnosed early. 

Equity in treatment, however, is a concern, and recently it was reported that after adjusting for stage at diagnosis, the surgery rate for blacks with non-small cell lung cancer was 12.7 percentage points lower than the surgery rate for whites.
 While racially- or socioeconomically-based differences in treatment for lung cancer in Washington have not been assessed, non-clinical factors, such as payer and income, have been found to be associated with less than optimal care for patients with colorectal cancers treated in Washington.
 Thus it is possible that Washington residents might also be experiencing differential care for lung cancer based on race or socioeconomic status.

Risk and Protective Factors

Tobacco use continues to be the most important cause, accounting for 85% of all lung cancers.
 Men who smoke have a risk of developing lung cancer that is 10 to 17 times higher than men who do not smoke. Similarly, women who smoke have five to 10 times the risk of developing lung cancer compared with women who do not smoke.
 Moreover, people who do not smoke but are exposed to smoke in their environment have approximately a 30% higher risk of developing lung cancer than those not exposed to environmental smoke.7
Occupational exposures, especially related to arsenic, asbestos, choloromethyl ethers, chromium, polycyclic hydrocarbons, and radon are also associated with increased risk of lung cancer.1 Exposure to industrial and atmospheric pollutants is associated with a small fraction of lung cancers.7
Numerous epidemiological studies of dietary factors and lung cancer risk have indicated that diets high in beta-carotene from fruits and vegetables are protective against lung cancer.1 However, two large randomized clinical control trials designed to assess the effects of beta-carotene supplements found instead that 8% to 17% more lung cancer deaths occurred among those taking the supplements than those taking a placebo.
 A possible explanation for the differences between the epidemiological studies and the randomized clinical trails include potential differences in beta carotene found naturally and beta carotene manufactured as supplements.  More likely, beta carotene is simply a marker of higher intake of a variety of fruits and vegetables and such diets contain as yet unidentified protective factors. Nonetheless, while a diet rich in fruits and vegetables appears to be associated with decreased risk for lung cancer, smokers who want to reduce their risk should – first and foremost – stop smoking. They should also avoid taking beta-carotene supplements.8 The trace element, selenium, may be protective for a number of cancers, including lung cancer, but studies are very limited at present.
 

High Risk Populations

Smokers are the highest at-risk group for lung cancer – as high as 17 times the non-smoking population. People with lower educational and economic levels are also at risk, probably due to both higher smoking rate and greater employment in occupations with potential exposure to lung carcinogens.

Non-smokers who are exposed to smoke are also at increased risk. Workers in restaurants, bars, and taverns, or those exposed to tobacco smoke in their house or car are at higher risk for lung cancer than those who are not exposed.

Of all racial groups, African Americans are at the highest risk of lung cancers. As with many cancers, risk increases with age.

Intervention Strategies
Because tobacco use is responsible for 85% of lung cancers, the two most effective interventions are smoking prevention and cessation. 

Interest has been growing in low-dose spiral computed topology (CT) scanning to screen asymptomatic patients for lung cancers. As with many cancers, the five-year survival rate is greatest if it is diagnosed and treated in its earlier stages; for lung, the five-year survival rate is 33% when the cancer is diagnosed in situ; 48% if local; 21% regional; and 3% distant. However, while studies have indicated that spiral CT is capable of detecting lung cancer lesions at an early stage, no reductions in lung cancer mortality have been observed.
 This seemingly counter-intuitive outcome probably occurs because screening preferentially detects slow-growing cancers – essentially a different cancer cell type than is detected through diagnosis of symptomatic patients – and because early detection can lengthen the time between detection and death without changing the actual age at death. Therefore, because there currently does not appear to be a clinical benefit to spiral CT screening, the American Cancer Society, the National Cancer Institute, and the US Preventative Health Care Task Force do not recommend routine screening using this method for either the general population or for current or past smokers. However, there is a great deal of ongoing research using other screening methods (e.g., serum-based, LIFE, etc.) which may prove more efficacious. 

See related chapter on Tobacco Use and Exposure.

Data Sources (For additional detail see Appendix B.)
Washington state death certificate data, 1980-1999 CD-ROM, released November 2001

Washington state cancer incidence data, 2000 release.

Behavioral Risk Factor Surveillance System (BRFSS) 1998 – 2000

National death data: National Cancer Institute SEER CanQues website (http://seer.cancer.gov/ScientificSystems/CanQues/)

For More Information 

Washington State Cancer Registry, http://www3.doh.wa.gov/WSCR/default.htm. 

SEER Program, http://seer.cancer.gov/.

National Cancer Institute’s CancerNet, http://cancernet.nci.nih.gov/index.html.
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