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Abstract
Lung cancer is the most common cancer in incidence and mortality worldwide. Most lung cancer
cases are attributed to tobacco use which makes it very amendable to preventative interventions.
Although there is no proven benefit of mass screening for lung cancer, large study about the role
of spinal CT scan is ongoing. Smoking cessations and avoidance of other known risk factors will
reduce the risk of lung cancer significantly.
This manuscript discusses the epidemiology of lung cancer, its risk factors and the value of early
detection and prevention.
Introduction
Lung cancer ranks first in the world in incidence and mortality. Multiple risk factors have been
identified and the majority of lung cancer cases are preventable.
This manuscript presents summary of the epidemiology of lung cancer and risk factors and
reviews its prevention and early detection recommendations.
Epidemiology
Lung cancer is the most common cancer worldwide (1.35 million of 10.9 million of new cases)
and the deadliest cancer (1.18 million of 6.7 million cancer-related deaths).(1)
As per the Saudi National Cancer Registry 2004 statistics, there were 296 cases of lung cancer
accounting for 4.2% of all diagnosed cases.(2) Lung cancer ranked fourth among male population
and sixteenth among female population. It affected 233 (78.7%) males and 63 (21.3%) females
with male to female ratio of 3.7:1. The overall Adjusted Standard Rate (ASR) was 3.1/100,000.
ASR was 5.5/100,000 for males and 1.5/100,000 for females, which is much less than the
Western figures. For example, ASR in the United States is 85.7/100,000 for males and
54.2/100,000 for females. The mean age at diagnosis was 64 years among males (range 24-98
years) and 61 years among females (range 24-89 years). The most common morphological
subtypes are squamous cell carcinoma, adenocarcinoma and small cell lung cancer Stage
distribution showed that 55.7% are having distant metastasis at presentation, and localized
disease, regional and unknown represent 13.2%, 10.8% and 20.3%, respectively.
Pathology
Lung cancer is divided into non-small cell lung cancer (more than 80% of cases) and small cell
lung cancer. The non-small cell lung cancer is divided into adenocarcinoma, squamous cell and
large cell carcinoma.
There was a shift in the incidence of squamous cell carcinoma and adenocarcinoma. Up to the
late 1980, squamous cell lung cancer was the most common subtype, which was then surpassed
by adenocarcinoma.
It is note worthy that the risk of all of these subtype of cancer including adenocarcinomas is
increased by smoking. This is contrary to the thought of some practitioners that adenocarcinoma

risk does not increase by smoking which is driven by the fact the adenocarcinoma is the most
common sub-types in non-smokers.
Risk Factors for Lung Cancer
a. Smoking
The rapid increase of lung cancer over the last century from a rare disease to an epidemic is
attributed to the exposure to newly introduced major risk factors, which include smoking at the
top of the list. Around 85-90% of lung cancer cases could be attributed to the use of tobacco,
directly or indirectly. (3)
The relative risk of developing lung cancer is 11 – 20 times more in smokers compared to nonsmoker. The risk of lung cancer is dependent on the number of cigarette smoked per day
(calculated by pack/year number) and the duration of smoking with increase in risk of smoking
started at younger age. (4 - 6)
For example, 35 year old man has a 9% chance of dying from lung cancer before age 85 if he
smokes less than 25 cigarettes per day. This risk increases to 18% if he smokes more than 25
cigarettes per day. (7)
The environmental tobacco exposure (ETS), which may be referred to as “second hand
smoking”, increases the risk by 27-80%. (8 - 11) ETS may occur at home or at work. For
example, the risk of non-smoker spouse increases by 20 – 30% if the spouse is smoker over nonsmoker’s spouse. (12,13) About 25% of the lung cancer in non-smoker is attributed to second
hand smoking which constitutes about 5% of all lung cancer cases.
b. Radon Gas
The exposure to radon is an established risk factor of lung cancer, which was initially observed in
uranium miners. (14, 15) However, this naturally occurring radioactive gas is a delay product of
uranium – 238 and radium – 226 and accumulates also in buildings and homes especially in
basements and lower level floors.
The exposure to the indoor radon may be responsible for up to 9% if lung cancer in Western
countries and it has synergistic effect with smoking. Smoking in miners increases the risk of lung
cancer by 10 times over the non-smoker miners.(16)
c. Industrial and Occupational Exposure
Exposure to various carcinogens has been linked to lung cancer. The list of these carcinogens
includes: arsenic, polycyclic hydrocarbons, diesel exhaust, herbicides and insecticides, silica,
asbestos, beryllium and chromium. Asbestos is well known cause of not only mesothelioma but
also of primary lung cancer. The risk of exposure to asbestos is about 5 times more than the
general population but when it is combined with smoking, a synergetic effect takes place and
increases the risk up to 50 – 100 times. The incidence peak of cancer occurs 25 – 30 years after
exposure. (17 - 21)
d. Air Pollution
Exposure to outdoor pollution, especially nitrogen oxides from the traffic fumes has been linked
to increase risk of lung cancer. (10, 22)
e. Other Risk Factors
There are other risk factors that were associated with increased incidence of lung cancer
including family history, sedentary life, alcohol and dietary factors with variable strength of
association. (23 - 26)
Presenting Signs and Symptoms
Patients with lung cancer present with three categories of manifestations like most solid tumors
(27 - 28). The first type is related to the mass effect of the primary tumors including: cough, chest

pain, shortness of breath and hemoptysis, post-obstructive pneumonia and superior vena cava
syndrome.
The second type is related to distant metastatic lesions which may include seizure, pathologic
fracture, lymphadenopathy or organomegaly. The third type of manifestations is related to
systemic paraneoplastic manifestations not related to the mass effect per se which include:
hypercalcemia, hyponatremias, Cushing syndrome, neurological manifestation, weight loss, or
digital clubbing (hypertrophic pulmonary osteoarthropathy).
Management of Lung Cancer
The management of lung cancer should be based on multidisciplinary team approach. The
treatment is usually stage dependent. For early stages I, II and selected III: surgery is the main
approach. Adjuvant chemotherapy is helpful in resected stages II and III but not stage I.
For stage III A/B which is considered locally advanced disease, treatment is usually combined
chemotherapy and radiotherapy with surgical intervention in selected cases. For metastatic
disease: systemic therapy using chemotherapy or biological therapy is the standard approach.
Prognosis and Outcome
The prognosis of lung cancer is stage dependent with higher survival rates for earlier stages. The
5 years survival for stages ranges from 67% for stage I to less than 1% in stage IV. (32)
Therefore, the earlier the cancer is discovered, the better the chance of survival. Hence, the
importance of identifying effective screening methods would be of great value.
Screening and Early Detection
Various studies using chest x-ray, sputum cytology and spinal CT scans were not supportive of
routine mass screening. (29 - 31) A large multisite National Cancer Institute-USA sponsored
study of spinal CT scan including more than 50,000 participants may help answer this question.
Prevention
Smoking cessation at any age is of proven benefits of reduction of lung cancer risk over extended
period of time (15 – 20 years) but it remains higher than never smoker risk. (8, 34 - 35)
If smoker cannot quit completely, reducing the number of cigarette smoked may reduce the risk
of cancer. (36) Smoking cessation and eliminating the risk of tobacco will eradicate the majority
of lung cancer cases making it one of the most preventable cancer. (8, 35, 37) It is imperative to
have a systemic campaigns or tobacco control programs that ban public advertising and
promotions, especially those which targets the youth and that ban smoking in public areas such
as restaurants or workplace. (38 - 44) Minimizing the occupational exposure to the above
mentioned carcinogens will decrease the risk for lung cancer further.
Conclusion
While lung cancer is the leading cancer in incidence and mortality, it is also a preventable disease
in the majority of cases.
Recommendations for Early Detection and Prevention for Lung Cancer
Primary Prevention:
• Cancer prevention is highly recommended by avoiding tobacco products (including
cigarettes, cigars, chewing tobacco, arjila or shisha and passive indirect smoking)
smoking cessations and avoiding environmental tobacco exposure and exposure to other
known risk factors.
• Stopping all forms of tobacco promotion and advertising is a major component of lung
cancer prevention.

Early Detection:
• No method was proven efficacious in early detection of lung cancer that translated into
better survival.
References
1. Parkin D, Bray F, et al. Global cancer statistics 2002. Ca Cancer J 2005;55:74-108.
2. National Cancer Registry, 2004. Kingdom of Saudi Arabia.
3. Shopland D. Tobacco use and its contribution to early cancer mortality with a special emphasis on
cigarette smoking. Environ Health prospect 1995:103; 131-142.
4. Doll R, Peto R, Boreham J, et al. Mortality from cancer in relation to smoking: 50 years observations
on British doctors. Br J Cancer 2005; 92:426-9.
5. Doll R, Peto R. Cigarette smoking and brochial carcinoma: dose and time relationships among regular
smokers and lifelong non-smokers. J Epidemiol Community Health 1978; 32:303 – 13.
6. Wiencke JK, Thurston SW, Kelsey KT, et al. Early age at smoking initiation and tobacco carcinogen
DNA damage in the lung. J Natl Cancer Inst 1999;91:614-9.
7. Mattson ME, Pollack ES, Cullen JW. What are the odds that smoking will kill you? Am J Public
Health 1987; 77:425-31.
8. Crispo A, Brennan P, Jockel KH, et al. The cumulative risk of lung cancer among current, ex- and
never-smokers in European men. Br J Cancer 2004;91:1280-6.
9. Miller DP, De Vivo I, Neuberg D, et al. Association between sel-reported environmental tobacco
smoke exposure and lung cancer: modification by GSTP1 polymorphism. Int J Cancer 2003; 104:
758-63.
10. Vineis P, Airoldi L, Veglia F, et al. Environmental tobacco smoke and risk of respiratory cancer and
chronic obstructive pulmonary disease in former smokers and never smokers in the EPIC prospective
study. BMJ 2005; 330:227.
11. Wen W, Shu XO, Gao YT, et al. Environmental tobacco smoke and mortality in Chinese women who
have never smoked: prospective cohort study. BMJ 2006;333:376.
12. Fontham ET, Correa P, Reynolds P, et al. Environmental tobacco smoke and lung cancer in
nonsmoking women. A multicenter study. JAMA 1994; 271:1752-9.
13. Alberg A, Samet J. Epidemiology of lung cancer. Chest 2003;123:21S-49S.
14. IARC. Ionizing radiation, part 2: some internally deposited radionuclides. Views and expert opinions
of an IARC working group on the evaluation of carcinogenic risks to human. Lyon, 14 – 21 June
2000. IARC Monogr Eval Carcinog Risks Hum 2001; 78:1-559.
15. Frumkin H, Samet JM. Radon. CA Cancer J Clin 2000:51:337-44.
16. Darby S, Hill D, Auvinen A, et al. Radon in homes and risk of lung cancer: collaborative analysis of
individual data from 13 European case-control studies. BMJ 2005;330:223.
17. Hammond EC, Selikoff IJ, Seidman H. Asbestos exposure, cigarette smoking and death rates. Ann
N Y Acad Sci 1979; 330:473-90.
18. Berry G, Lidell FD. The interaction of asbestos and smoking in lung cancer: a modified measure of
effect. Ann Occup Hyg 2004; 48:459-62.
19. Chen TM, Kuschner WG. Non-tobacco related lung carcinogens. Lung cancer principle and practice.
Harvey pass et al. Lippincot Williams and Wilkins, Third edition, 2005:61-73.
20. Lee PN. Relation between exposure to asbestos and smoking jointly and the risk of lung cancer. Occup
Environ Med 2001;58:145-53.
21. Lidell FD. The interaction of asbestos and smoking in lung cancer. Ann Occup Hyg 2001; 45:34156.
22. Nafstad P, Haheim LL, Wisloff T, et al. Urban air pollution and mortality in a cohort Norwegian
men. Environ Health Perspect 2004; 112:610-5.
23. Liu Y, Sobue T, Otani T, et al. Vegetables, fruit consumption and risk of lung cancer among middleaged Japanese men and women: JPHC study. Cancer Causes Control 2004; 15:349-57.
24. Freudenheim JL, Ritz J, Smith-Warner SA, et al. Alcohol consumption and risk of lung cancer: a
pooled analysis of cohort studies. Am J Clin Nutr 2005; 82:657- 67.
25. Tardon A, Lee WJ, Delgado-Rodriguez M, et al. Leisure-time physical activity and lung cancer: a
meta-analysis. Cancer Causes Contro 2005; 16:389-97.

26. Nitadori J, Inoue M, Iwasaki M, et al. Association between lung cancer incidence and family history of
lung cancer: data from a large-scale population-based cohort study, the JPHC study. Chest 2006; 130:
968-75.
27. Spiro SG, Gould MK, Colice GL. Initial evaluation of the patient with lung cancer: symptoms, signs,
laboratory, tests and paraneoplastic syndromes. ACCP Evidenced-Base Clinical Practice Guidelines
(2nd Edition) Chest 2007; 132:149S-160S
28. Scagliotti G. Symptoms, signs and staging of lung cancer. Eur Respir Mon 2001; 17:86-119
29. Henschke CI, McCauley DI, Yahkelvitz DF, et al. Early Lung Cancer Action Project: overall design
and findings from baseline screening. Lancet 1999; 354:99-105.
30. Swensen SJ, Jett JR, Sloan JA, et al. Screening for lung cancer with low-dose spiral computed
tomography. Am J Resp Crit Care Med 2002; 165:508-513.
31. Bach FH, Kelley M, Tate RC, et al. Screening for lung cancer: a review of the literature. Chest 2003;
123:72S-82S.
32. Mountain CF. Revisions in the International System for Staging lung cancer. Chest 1997; 111:17107.
33. Newcomb PA, Carbone PP. The Health consequences of smoking: cancer. Med Clin North Am 1992;
76:305-31.
34. Halpern MT, Gillespie BW, Warner KE. Patterns of absolute risk of lung cancer mortality in former
smokers. J Natl Cancer Inst 1993;85:457-64.
35. Peto R, Darby S, Deo H, et al. Smoking, smoking cessation, and lung cancer in UK since 1950:
combination of national statistics with two case-control studies. BMJ 2000;321: 323-9.
36. Godtfredsen NS, Prescott E, Osler M. Effect of smoking reduction on lung cancer risk. JAMA 2005;
294:1505-10.
37. Ebbert JO, Yang P, Vachon CM, et al. Lung cancer risk reduction after smoking cessation:
observations from a prospective cohort of women. J Clin Oncol 2003; 21:921-926.
38. Homan CD, Donovan RJ, Corti B, et al. Banning tobacco sponsorship: replacing tobacco with health
messages and creating health-promoting environments. Tob Control 1997;6:115-21.
39. Farelly MC, Evans WN, Sfekas AE. The impact of workplace smoking bans: results from a national
survey. Tob Control 1999;8:272-7.
40. McVey D, Stapleton J. Can anti-smoking television advertising affect smoking behaviour? Controlled
trial of the Health Education Authority for England’s anti-smoking TV campaign. Tob Control
2000;9:273-82.
41. Wakefield M, Chaloupka F. Effectiveness of comprehensive tobacco control programmes in reducing
teenage smoking in the USA. Tob Control 2000;9:177-86.
42. Braverman MT. Adolescent smoking and exposure to tobacco marketing under a tobacco advertising
ban: findings from 2 Norwegian national samples. Am J Public Health 2004;94:1230-8.
43. Shields M. Smoking bans: influence on smoking prevalence. Health Rep 2007;18:9-24.
44. Bala M. Strzeszynski L, Cahill K. Mass media interventions for smoking cessation in adults.
Cochrane Database Syst Rev 2008; 23:(1): CD004704.

