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Lung Cancer is the second most common cancer 
in both men and women, but is the most common 
cause of cancer death in both sexes. According to the 
American Cancer Society, there were 220,000 new 
cases in the U.S. in 2010 with 157,000 deaths. More 
people die from lung cancer each year than breast, 
prostate and colon cancer combined!

Risk factors:
The primary risk factor for the development of lung cancer is 
cigarette smoking which is estimated to account for approximately 
90 percent of all lung cancers. The risk of developing lung cancer 
for a current smoker of one pack per day for 40 years is  
approximately 20 times that of someone who has never smoked. 
Factors that increase the risk of developing lung cancer in smokers 
include the extent of smoking and exposure to other carcinogenic 
factors, such as asbestos.

Thus, the most important aspects of lung cancer prevention are 
preventing people from starting to smoke and inducing those 
who already smoke to stop. In individuals who do quit smoking, 
the risk of developing lung cancer gradually falls for about 15 
years before it levels off and remains about twice that of someone 
who never smoked. Smoke from other people’s cigarettes 
(secondhand smoke) causes lung cancer as well. Secondhand 
smoke contains more than 4,000 chemicals, more than 50 of 
which cause cancer in people or animals. Every year, about 
3,000 nonsmokers die from lung cancer due to secondhand 
smoke. Radon gas also causes lung cancer and is sometimes 
found in people’s homes. Radon is an odorless, colorless gas 
that comes from rocks and dirt and can get trapped in houses 
and buildings. Radon is the number one cause of lung cancer 
among non-smokers, according to EPA estimates. Overall, radon 
is the second leading cause of lung cancer. Substances found 
at some workplaces such as asbestos, arsenic, and some forms 
of silica and chromium also increase the risk of lung cancer. For 
many of these substances, the risk of getting lung cancer is even 
higher for those who also smoke.

Family history plays a part as the risk of lung cancer may be 
higher if a person’s parents, siblings, or children have had lung 
cancer. This increased risk could come from one or more things. 
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They may share behaviors, like smoking. They may live in the 
same place where there are carcinogens such as radon or they 
may have inherited increased risk in their genes.

Screening for Lung Cancer:
There is fair evidence that low-dose CAT scans, chest X-rays, 
and sputum analysis can find cancers earlier than they would 
be found without screening, but there is little evidence that 
these screening tests actually prevent people from dying from 
lung cancer. However, results from the landmark National Lung 
Screening Trial that was recently published indicate that screen-
ing with low-dose helical computed tomography (CT) does 
reduce mortality from lung cancer. The 53,000-person trial 
found a 20% reduction in deaths from lung cancer among cur-
rent and former heavy smokers screened with yearly low-dose 
helical CT compared with those screened with chest radiograph. 
The number needed to screen with low-dose CT to prevent one 
death from lung cancer was 320. The cost effectiveness of this 
approach and the risks of false positives associated with the 
screening processes that result in increased invasive proce-
dures, is currently being evaluated. Updated lung cancer screen-
ing guidelines from American Cancer Society and U.S. Preventa-
tive Services Task Force are expected in the near future. 

Pathology: 
There are two main types of lung cancer based on how the cells 
appear under a microscopy: small cell lung cancer (SCLC as 
15% of lung cancers) and non-small cell lung cancer (NSCLC at 
85% of lung cancers). The distinction is important because the 
behavior of the tumor and the treatment is significantly different 
for these two types. Non-small cell lung cancers (NSCLC) are 
further divided into adenocarcinoma including bronchioloalveolar 
carcinoma making up 38% of all lung cancers, squamous cell 
carcinoma comprising 20% of cases, large cell carcinoma at 5% 
of all cases and other non-small cell carcinomas which cannot 
be further classified totaling 18% of lung cancers. The relative 
incidence of adenocarcinoma has risen dramatically and there 
has been a corresponding decrease in the incidence of other 
types of NSCLC and SCLC. The increased incidence of adenocar-
cinoma is thought to be due to the introduction of low-tar filter 
cigarettes in the 1960s, although this relationship is unproven.

With the evolution of chemotherapy for lung cancer with more 
effective and targeted agents, accurate determination of histol-
ogy of lung cancer is critical as certain agents such as Be-

vacizumab (Avastin) and Pemetrexed (Alimta) do not work in 
squamous cell cancers. 

In the era of targeted therapies, detecting the presence of muta-
tions such has EGFR and EML4-ALK gene mutations in patients 
with adenocarcinomas have profound treatment implications as 
will be discussed later.

Symptoms: 
People experience different symptoms for lung cancer, includ-
ing some who are symptomless. About 25% of people with lung 
cancer do not have symptoms from advanced cancer when 
their lung cancer is found. Lung cancer symptoms may include 
shortness of breath, coughing that doesn’t go away, wheezing, 
coughing up blood or chest pain. Other changes that can some-
times occur with lung cancer may include repeated bouts of 
pneumonia and swollen or enlarged lymph nodes (glands) inside 
the chest in the area between the lungs. These symptoms can 
happen with other illnesses too, so people need to consult their 
physicians to identify the underlying cause of symptoms.

Diagnosis:
Complete physical exam and diagnostic imaging including 
chest X-ray or CT scan of the chest is the initial evaluation in 
the diagnosis of lung cancer. To confirm the diagnosis, one will 
need to have a piece of the tumor removed and examined. A 
biopsy can be done in one of several ways including bronchos-
copy which is a procedure where a flexible tube with a camera 
is inserted through the trachea. CT-guided fine needle biopsy is 
also performed by locating the tumor with a CT scan and using 
a thin needle through the skin, into the lung, to remove a tiny 
sample of tissue.

Needle aspiration is performed by inserting a needle into lumps 
that can be felt under the skin or into fluid collections in the 
chest. Surgery may be needed if the tumor is small and it is not 
possible to get a sample of tissue any other way.

Staging: 
Once lung cancer is diagnosed, the next step is to determine its 
stage which is done by imaging techniques such as CT scans, 
MRI, Bone scan and PET. Staging is a system used to describe 
the aggressiveness and spread of a cancer. A non-small cell lung 
cancer’s stage is based on the size and location of the tumor, 
whether the tumor has invaded lymph nodes or tissues outside 
the lung but in the chest and whether the tumor has spread to 
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places distant from the chest (e.g., brain, bones).

Treatment:
Treatment of lung cancer is through a multidisciplinary approach 
with coordination between the medical oncologist, thoracic surgeon, 
radiation oncologists, pulmonologist, pathologist and radiologist. At 
Mercy Cancer Center, all new lung cancer cases are reviewed in a 
bi-weekly thoracic oncology conference and an appropriate plan 
is determined tailored to that particular patient. Factors in determin-
ing the treatment options of surgery, radiation or systemic therapy 
include the histologic type of cancer, stage of cancer, performance 
status of the patient and the presence of other medical problems 
that may affect the patients ability to tolerate therapy.

Small Cell Lung Cancers:
Surgery for SCLC usually is not an option except in the rare 
patient with very early tumors (<5% of cases) as these cancers 
are aggressive and spread rapidly. In early stage SCLC, treatment 
is through a combination of chemotherapy and radiation. In  
advanced SCLC where the cancer has spread to the other lung or 
to the other parts of the body, the treatment is with chemotherapy 
alone. Most patients with SCLC are not cured with current 
treatment. Five-year survival in limited stage disease is 10-15% 
whereas in extensive stage disease, it is only 1-2%.

Non-Small Cell Lung Cancers:
In early stage NSCLC (Stage I and II), surgery is the treatment of 
choice. The choice of surgical procedure (whether the whole lung, 
a lobe of the lung, or portion of the lobe is removed) depends on 
the tumor and patient characteristics. Patients may need  
chemotherapy once they recover from surgery to decrease the risk 
of the cancer recurrence. In patients who are not candidates for 
surgery because of their other medical problems, treatment with 
a combination of chemotherapy and radiation or radiation alone is 
prescribed. Advances in radiation techniques such as IMRT used 
at Mercy Cancer Center increase our ability to give more focused 
radiation to the tumor and minimize side effects. 

Most patients with stage III NSCLC (tumor invading the chest wall 
or spreading to the mediastinum) are not surgical candidates and 
are treated with a combination of chemotherapy and radiation. 
Select patients who have a very good response to chemo-radiation 
may be considered for surgery. Patients with advanced (Stage IV) 
NSCLC where the cancer has spread to the opposite lung, pleural 
cavity or outside the chest, cannot be cured and the treatment is 
palliative to improve symptoms and prolong survival if possible. 

Treatment is with systemic therapy though other modalities such as 
radiation or surgery may be used for symptom control and improv-
ing quality of life. For patients who are unable to tolerate systemic 
therapy or opt not to get systemic therapy, best supportive care 
through hospice is recommended.

Systemic therapy for lung cancer has evolved significantly in the 
past few years but still is limited. Determining accurate histologic 
subtype is critical for treatments. Two agents (bevacizumab and 
alimta) that have improved median survival beyond the 12 month 
mark do not have success in squamous cell lung cancers. About 
5-10% of American patients with non-squamous lung cancer 
have mutations in the EGFR gene. These patients have a good  
response and enjoy an almost doubling of progression-free 
survival with the oral agent erlotinib compared to chemotherapy. 
Erlonitib has as significantly better side effect profile than  
chemotherapy and is used as a first line therapy with stage IV 
NSCLC patients who have these mutations. Five percent of 
patients with NSCLC have EML4- ALK gene mutation. A targeted 
agent is being evaluated in clinical trials for patients who have 
this mutation and is showing very promising results.

Survival:
Mercy Cancer Center 5-year survival rates mirror national rates 
as can be seen in the associated graphs. Stage I NSCLC overall 
5-year survival rate is 60-80%, stage II is 40-50% and stage IIIA 
is 23% although this varies widely among different cancers that 
are classified as stage IIIA. Stage IIIB NSCLC has a 5-year survival 
rate of only 10% and stage IV is less than 10%. Small cell lung 
cancers generally demonstrate poorer survival rates. Because of 
these less than optimal 5-year survival rates, Mercy Lung Center 
is striving to increase early detection of lung cancers and to 
educate the public about lung cancer risks and early detection.

Clinical Trials:
Despite advances in the treatment of lung cancer most patients 
diagnosed with lung cancer die from the disease. Participation in 
clinical trials is critical in our search for better treatments in the 
battle against cancer. Mercy Cancer Center has several clinical 
trials for various stages of both small cell lung cancer and non-
small cell lung cancer that are available and offer patient access 
to state-of-art treatments close to home.
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