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Lung Cancer (Non-Small Cell)

What is cancer?

The body is made up of hundreds of millions of living cells. Normal body cells grow,
divide, and die in an orderly fashion. During the early years of a person's life | norma
cells divide faster to allow the person to grow. After the person becomes gramhil
cells divide only to replace worn-out or dying cells or to repair injuries.

Cancer begins when cells in a part of the body start to grow out of control. There are
many kinds of cancer, but they all start because of out-of-control growtimofraal
cells.

Cancer cell growth is different from normal cell growth. Instead afglycancer cells
continue to grow and form new, abnormal cells. Cancer cells can also invader(grow i
other tissues, something that normal cells cannot do. Growing out of control and invading
other tissues are what makes a cell a cancer cell.

Cells become cancer cells because of damage to DNA. DNA is in eveandalirects
all its actions. In a normal cell, when DNA gets damaged the cell eithérsrdpa
damage or the cell dies. In cancer cells, the damaged DNA is not repaired, dait the
doesn't die like it should. Instead, this cell goes on making new cells that thddesly
not need. These new cells will all have the same damaged DNA as the ffidsiesel

People can inherit damaged DNA, but most DNA damage is caused by mistakes that
happen while the normal cell is reproducing or by something in our environment.
Sometimes the cause of the DNA damage is something obvious, like cigarette smoking.
But often no clear cause is found.

In most cases the cancer cells form a tumor. Some cancers, like leukeatyaforan
tumors. Instead, these cancer cells involve the blood and blood-forming organs and
circulate through other tissues where they grow.

Cancer cells often travel to other parts of the body, where they begin to groarmand f
new tumors that replace normal tissue. This process is called metdistegppens when
the cancer cells get into the bloodstream or lymph vessels of our body.



No matter where a cancer may spread, it is always named for the plaedtvsterted.
For example, breast cancer that has spread to the liver is still calletdamea@es, not
liver cancer. Likewise, prostate cancer that has spread to the bone istmgissdtate
cancer, not bone cancer.

Different types of cancer can behave very differently. For example, amgecand
breast cancer are very different diseases. They grow at differenanatesspond to
different treatments. That is why people with cancer need treatment dimae at their
particular kind of cancer.

Not all tumors are cancerous. Tumors that aren't cancer are called bemggn 8imors

can cause problems — they can grow very large and press on healthy organs and tissue
But they cannot grow into (invade) other tissues. Because they can't invade, they als
can't spread to other parts of the body (metastasize). These tumomrmastraver life
threatening.

What is non-small cell lung cancer?

Note: This document is specifically for the non-small cell type of lung cancer. The
treatment for the 2 main types of lung cancer (small cell and non-small cell) is very
different, so much of the information for one type will not apply to the other type. If you
are not sure which type of lung cancer you have, ask your doctor so you can be sure the
information you receive is correct.

Lung cancer is a cancer that starts in the lungs. To understand lung candes,ti he
know about the normal structure and function of the lungs.

The lungs

Your lungs are 2 sponge-like organs found in your chest. Your right lung is divided into 3
sections, called lobes. Your left lung has 2 lobes. The left lung is smalkerdecthe
heart takes up more room on that side of the body.
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When you breathe in, air enters through your mouth or nose and goes into your lungs
through thdrachea(windpipe). The trachea divides into tubes calledottomchi
(singular,bronchu$, which divide into smaller branches call@@nchioles At the end of
the bronchioles are tiny air sacs knowrab&oli.

Many tiny blood vessels run through the alveoli. They absorb oxygen from the inltaled ai
into your bloodstream and pass carbon dioxide from the body into the alveoli. This is
expelled from the body when you exhale. Taking in oxygen and getting rid of carbon
dioxide are your lungs' main functions.

A thin lining layer called th@leurasurrounds the lungs. The pleura protects your lungs
and helps them slide back and forth against the chest wall as they expand and contract
during breathing.

Below the lungs, a dome-shaped muscle calledqghragmseparates the chest from
the abdomen. When you breathe, the diaphragm moves up and down, forcing air in and
out of the lungs.

Start and spread of lung cancer

Lung cancers can start in the cells lining the bronchi and parts of the lung sheh as t
bronchioles or alveoli.

Lung cancers are thought to start as areas of pre-cancerous changesig. thieddirst
changes happen in the genes of the cells themselves and may cause them tierow fa
The cells may look a bit abnormal if seen under a microscope, but at this point they do



not form a mass or tumor. They cannot be seen on an x-ray and they do not cause
symptoms.

Over time, these pre-cancerous changes in the cells may progress todere As a

cancer develops, the cancer cells may make chemicals that cause new ldelsdtoes
form nearby. These new blood vessels nourish the cancer cells, which can continue to
grow and form a tumor large enough to be seen on imaging tests such as x-rays.

At some point, cells from the cancer may break away from the original tumopieadi s
(metastasize) to other parts of the body. Lung cancer is often a lif¢éetiirgpdisease
because it tends to spread in this way even before it can be detected on antesaging
such as a chest x-ray.

Thelymph (lymphatic) system

The lymph system is important to understand because it is one of the ways in which lung
cancers can spread. This system has several parts.

Lymph nodesre small, bean-shaped collections of immune system cells (cells tiat fig
infections) that are connected by lymphatic veségimphatic vesselsre like small

veins, except that they carry a clear fluid called lymph (instead of blood)feavayhe
lungs.Lymphcontains excess fluid and waste products from body tissues, as well as
immune system cells.

Lung cancer cells can enter lymphatic vessels and begin to grow in lymphanoded

the bronchi and in the mediastinum (the area between the 2 lungs). When lung cancer
cells have reached the lymph nodes, they are more likely to have spread to other organs
of the body as well. The stage (extent) of the cancer and decisions aboutriteaéme

based on whether or not the cancer has spread to the nearby lymph nodes in the
mediastinum. These topics are discussed later in the section, "How is non-firhaibce
cancer staged?"

Types of lung cancer
There are 2 major types of lung cancer:

» small cell lung cancer (SCLC)

» non-small cell lung cancer (NSCLC)

(If a lung cancer has characteristics of both types it is called a mixabcsdilarge cell
cancer. This is uncommon.)

These 2 types of lung cancer are treated very differehtiyg document focuses on
non-small cell lung cancer. Small cell lung cancer is discussed in the separate
documentLung Cancer (Small Cell)



Non-small cell lung cancer

About 85% to 90% of lung cancers are non-small cell lung cancer (NSCLC). Te&e ar
main subtypes of NSCLC. The cells in these subtypes differ in size, shape, amhthem
make-up when looked at under a microscope. But they are grouped together because the
approach to treatment and prognosis (outlook) are very similar.

Squamous cell (epider moid) carcinoma: About 25% to 30% of all lung cancers are
squamous cell carcinomas. These cancers start in early versions of squalispusich
are flat cells that line the inside of the airways in the lungs. They arelivfted to a
history of smoking and tend to be found in the middle of the lungs, near a bronchus.

Adenocarcinoma: About 40% of lung cancers are adenocarcinomas. These cancers start
in early versions of the cells that would normally secrete substances suckws This

type of lung cancer occurs mainly in people who smoke (or have smoked), but it is also
the most common type of lung cancer seen in non-smokers. It is more common in women
than in men, and it is more likely to occur in younger people than other types of lung
cancer.

Adenocarcinoma is usually found in the outer region of the lung. It tends to grow slower
than other types of lung cancer, and is more likely to be found before it has spread
outside of the lung. People with one type of adenocarcinoma, sometimes called
bronchioloalveolar carcinomaend to have a better outlook (prognosis) than those with
other types of lung cancer.

Large cell (undifferentiated) carcinoma: This type of cancer accounts for about 10% to
15% of lung cancers. It may appear in any part of the lung. It tends to grow ardl sprea
quickly, which can make it harder to treat. A subtype of large cell carcinomankasw
large cell neuroendocrine carcinomia a fast-growing cancer that is very similar to
small cell lung cancer (see below).

Other subtypes: There are also a few other subtypes of non-small cell lung cancer, such
as adenosquamous carcinoma and sarcomatoid carcinoma. These are much less common.

Small cell lung cancer

About 10% to 15% of all lung cancers are small cell lung cancer (SCLC), named for the
size of the cancer cells when seen under a microscope. Other names for SCLCelle oat
cancer, oat cell carcinoma, and small cell undifferentiated carcinomaelyisare for
someone who has never smoked to have small cell lung cancer.

SCLC often starts in the bronchi near the center of the chest, and it tends to spedad wi
through the body fairly early in the course of the disease. This canceruss#d in the
documentL.ung Cancer (Small Cell).

Other types of lung cancer

Along with the 2 main types of lung cancer, other tumors can occur in the lungs.



Carcinoid tumorsof the lung account for fewer than 5% of lung tumors. Most are slow-
growing tumors that are callégpical carcinoid tumorsThey are generally cured by
surgery. Some typical carcinoid tumors can spread, but they usually have a better
prognosis than small cell or non-small cell lung cancer. Less commatypreal

carcinoid tumorsThe outlook for these tumors is somewhere in between typical
carcinoids and small cell lung cancer. For more information about typical andaatypic
carcinoid tumors, see the separate docunhemiy Carcinoid Tumar

There are other, even more rare, lung tumors such as adenoid cystic carcinomas
hamartomas, lymphomas, and sarcomas. These tumors are treated diffenanthefr
more common lung cancers. They are not discussed in this document.

Cancers that start in other organs (such as the breast, pancreas, kidney, or skin) can
sometimes spread (metastasize) to the lungs, but these are not lung canexamiple,
cancer that starts in the breast and spreads to the lungs is still breast mainicing
cancer. Treatment for metastatic cancer to the lungs depends on whereiftarte
primary cancer site). For information on these primary cancers, seepauate
documents on each.

What are the key statistics about lung
cancer?

Most lung cancer statistics include both small cell and non-small cell &negers.

Lung cancer (both small cell and non-small cell) is the second most common oancer i
both men (after prostate cancer) and women (after breast cancerhuhtscfor about
15% of all new cancers.

The American Cancer Society's most recent estimates for lung canoefunited States
are for 2010:

» About 222,520 new cases of lung cancer will be diagnosed (116,750 among men and
105,770 among women).

» There will be an estimated 157,300 deaths from lung cancer (86,220 among men and
71,080 among women), accounting for about 28% of all cancer deaths.

Lung cancer is by far the leading cause of cancer death among both men amd wome
More people die of lung cancer than of colon, breast, and prostate cancers combined.

Lung cancer mainly occurs in older people. About 2 out of 3 people diagnosed with lung
cancer are older than 65; fewer than 3% of all cases are found in people younger than 45.
The average age at the time of diagnosis is about 71.

Overall, the chance that a man will develop lung cancer in his lifetime is aboaB1 i
for a woman, the risk is about 1 in 16. These numbers include both smokers and non-
smokers. For smokers the risk is much higher, while for non-smokers the risk is lower.



Black men are about 40% more likely to develop lung cancer than white men. The rate is
about the same in black women and in white women. Both black and white women have
lower rates than men, but the gap is closing. The rate of lung cancer has been dropping

among men for many years and is fairly stable among women.

Statistics on survival in people with lung cancer vary depending on the stégyg)(ex
the cancer when it is diagnosed. Survival statistics based on the stage of éheanc
discussed in the section, "How is non-small cell lung cancer staged?"

Despite the very serious prognosis (outlook) of lung cancer, some people are cured. More
than 400,000 people alive today have been diagnosed with lung cancer at some point.

What are the risk factors for non-small cell
lung cancer?

A risk factor is anything that affects a person's chance of gettilgpase such as cancer.
Different cancers have different risk factors. For example, unprotegiedume to strong
sunlight is a risk factor for skin cancer.

But risk factors don't tell us everything. Having a risk factor, or evenaeavsk factors,
does not mean that you will get the disease. And some people who get the digease ma
not have had any known risk factors. Even if a person with lung cancer has a dsk fact
it is often very hard to know how much that risk factor may have contributed to the
cancer.

Several risk factors can make you more likely to develop lung cancer.

Tobacco smoke

Smoking is by far the leading risk factor for lung cancer. In the early 26tbrgelung
cancer was much less common than some other types of cancer. But this changed once
manufactured cigarettes became readily available and more peoptesbagdng.

About 87% of lung cancer deaths are thought to result from smoking. The risk for lung
cancer among smokers is many times higher than among non-smokers. Thedanger y
smoke and the more packs a day you smoke, the greater your risk.

Cigar smoking and pipe smoking are almost as likely to cause lung cancereieciga
smoking. Smoking low-tar or "light" cigarettes increases lung carsteas much as
regular cigarettes. There is concern that menthol cigarettes magsedhe risk even
more since the menthol allows smokers to inhale more deeply.

If you stop smoking before a cancer develops, your damaged lung tissue grsidutsdly

to repair itself. No matter what your age or how long you've smoked, quittingomuay |
your risk of lung cancer and help you live longer. People who stop smoking before age
50 cut their risk of dying in the next 15 years in half compared with those who continue
to smoke. For help quitting, see dbuide to Quitting Smokingr call the American

Cancer Society at 1-800-227-2345.



Secondhand smoke: If you don't smoke, breathing in the smoke of others (called
secondhand smoke or environmental tobacco smoke) can increase your risk of
developing lung cancer. A non-smoker who lives with a smoker has about a 20% to 30%
greater risk of developing lung cancer. Workers who have been exposed to tobacco
smoke in the workplace are also more likely to get lung cancer. Secondhand smoke is
thought to cause more than 3,000 deaths from lung cancer each year.

Some evidence suggests that certain people are more susceptible to theazsiogr
effect of tobacco smoke than others.

Radon

Radon is a naturally occurring radioactive gas that results from the bvaakdo

uranium in soil and rocks. It cannot be seen, tasted, or smelled. According to the US
Environmental Protection Agency (EPA), radon is the second leading cause of lung
cancer, and is the leading cause among non-smokers.

Outdoors, there is so little radon that it is not likely to be dangerous. But indoors, radon
can be more concentrated. When it is breathed in, it enters the lungs, exposing them to
small amounts of radiation. This may increase a person's risk of lung cancers kouse
some parts of the United States built on soil with natural uranium deposits can lave hig
indoor radon levels (especially in basements). Studies from these areas havhdbund t
the risk of lung cancer is higher in those who have lived for many years in a radon-
contaminated house.

The lung cancer risk from radon is much lower than that from tobacco smoke. However,
the risk from radon is much higher in people who smoke than in those who don't.

Radon levels in the soil vary across the country, but they can be high almost anyiwhere
you are concerned about radon exposure, you can use a radon detection kit to test the
levels in your home. State and local offices of the EPA can also give you tks nom
reliable companies that can test your home (or other buildings) for radon andiétp y
the problem, if needed. For more information, see the docuRadon.

Asbestos

Workplace exposure to asbestos fibers is an important risk factor for lung. Gtuckes
have found that people who work with asbestos (in some mines, mills, textile plants,
places where insulation is used, shipyards, etc.) are several times mgrolike of

lung cancer. In workers exposed to asbestos who also smoke, the lung cancer risk is
much greater than even adding the risks from these exposures separatelycléar ot
what extent low-level or short-term exposure to asbestos might raise hoey cak.

Both smokers and non-smokers exposed to asbestos also have a greater risk of
developing mesothelioma, a type of cancer that starts in the pleura (the limogsling
the lungs). Because it is not usually considered a type of lung cancer, res@he
discussed in the documeMalignant Mesothelioma



In recent years, government regulations have greatly reduced the usestdsasbe
commercial and industrial products. It is still present in many homes and other older
buildings, but it is not usually considered harmful as long as it is not released into the a
by deterioration, demolition, or renovation. For more information, see the document,
Asbestos

Other cancer-causing agents in the workplace

Other carcinogens (cancer-causing agents) found in some workplaces timarease
lung cancer risk include:

* Radioactive ores such as uranium

* Inhaled chemicals or minerals such as arsenic, beryllium, cadmiura, sihgl
chloride, nickel compounds, chromium compounds, coal products, mustard gas, and
chloromethyl ethers

* Diesel exhaust

The government and industry have taken steps in recent years to help proters worke
from many of these exposures. But the dangers are still present, and ibrkoaraund
these agents, you should be careful to limit your exposure whenever possible.

Radiation therapy to the lungs

People who have had radiation therapy to the chest for other cancers are aidkidoer
lung cancer, particularly if they smoke. Typical patients are those treatelddgkin
disease or women who get radiation after a mastectomy for breast canoen\Who
receive radiation therapy to the breast after a lumpectomy do not appear sohigler
than expected risk of lung cancer.

Arsenic

High levels of arsenic in drinking water may increase the risk of lung cartusris even
more pronounced in smokers.

Personal or family history of lung cancer

If you have had lung cancer, you have a higher risk of developing another lung cancer.
Brothers, sisters, and children of those who have had lung cancer may haveya slightl
higher risk of lung cancer themselves, especially if the relative \agaased at a

younger age. It is not clear how much of this risk might be due to genetics anduecbw m
might be from shared household exposures (such as tobacco smoke or radon).

Researchers have found that genetics does seem to play a role in some\atiniies
strong history of lung cancer. For example, people who inherit certain DNA charges
particular chromosome (chromosome 6) are more likely to develop lung cancer, even if



they only smoke a little. At this time these DNA changes cannot be routinelg test
Research is ongoing in this area.

Certain dietary supplements

Studies looking at the possible role of antioxidant supplements in reducing lung cancer
risk have not been promising so far. In fact, 2 large studies found that smokers who took
beta carotene supplements actually hashareasedisk of lung cancer. The results of

these studies suggest that smokers should avoid taking beta carotene supplements.

Air pollution

In cities, air pollution (especially from heavily trafficked roads) appéaraise the risk

of lung cancer slightly. This risk is far less than the risk caused by smoking, but some
researchers estimate that worldwide about 5% of all deaths from lung o@acee due

to outdoor air pollution.

Factors with uncertain or unproven effects on lung cancer
risk
Marijuana

There are some reasons to think that marijuana smoking might increase lusrgis&nc

Many of the cancer-causing substances in tobacco are also found in marijuajznislar
contains more tar than cigarettes. (Tar is the sticky, solid mateatalemains after

burning, which is thought to contain most of the harmful substances in smoke.)
Marijuana cigarettes (joints) are typically smoked all the way to the ende wdre

content is the highest. Marijuana is also inhaled very deeply and the smoke is held in the
lungs for a long time. And because marijuana is an illegal substance, it is nbteptussi
control what other substances it might contain.

But it has been hard to study whether there is a link between marijuana and Iwerg canc
because it is not easy to gather information about the use of illegal drugs. Algo, man
marijuana smokers also smoke cigarettes. This makes it hard to know how much of the
risk is from tobacco and how much might be from marijuana. In the very limited studies
done so far, marijuana use has not been strongly linked to lung cancer, but more research
in this area is needed.

Talc and talcum powder

Talc is a mineral that in its natural form may contain asbestos. In the pastsamhes
suggested that talc miners and millers have a higher risk of lung cancer and othe
respiratory diseases because of their exposure to industrial grade tafd. SRedies of
talc miners have not found an increase in lung cancer rate.



Talcum powder is made from talc. By law since 1973, all home-use talcum products
(baby, body, and facial powders) in the United States have been asbestos-free.ofhe use
cosmetic talcum powder has not been found to increase the risk of lung cancer.

Do we know what causes non-small cell lung
cancer?

Smoking

Tobacco smoking is by far the leading cause of lung cancer. About 85% to 90% of lung
cancer deaths are caused directly by smoking, and many others are cagigeakshye to
secondhand smoke. Smokers exposed to other known risk factors such as radon and
asbestos are at even higher risk.

L ung cancer in non-smokers

Still, not all people who get lung cancer are smokers. Many people with lung eamcer
former smokers, but many others never smoked at all. Some of the causes for lung cance
in non-smokers were described in the section, "What are the risk factors for Hbn-sma

cell lung cancer?" These include exposure to radon, which accounts for about 20,000
cases of lung cancer each year, and exposure to secondhand smoke.

Workplace exposures to asbestos, diesel exhaust, or certain other chemidals can a
cause lung cancers in some people who do not smoke. A small portion of lung cancers
occur in people with no known risk factors for the disease, so there must be other factors
that we don't yet know about.

Genetic factors seem to play a role in at least some of these cancersahoeags in non-
smokers are often different in some ways from those that occur in smokers. Adhé&y te
occur at younger ages, often affecting people in their 30s or 40s (while in smokers the
average age at diagnosis is over 70). The cancers that occur in non-smokers often have
certain gene changes that are different from those in tumors from smokssme cases,
these changes can be used to guide therapy.

Gene changes that may lead to lung cancer

Scientists have begun to understand how the known risk factors for lung cancer may
produce certain changes in the DNA of cells in the lungs, causing them to grow
abnormally and form cancers. DNA is the chemical in each of our cells tkesmp our
genes — the instructions for how our cells function. We usually look like our parents
because they are the source of our DNA. However, DNA affects more than how we look.
It also can influence our risk for developing certain diseases, such as somef kinds
cancer.

Some genes contain instructions for controlling when cells grow and divide. Gahes t
promote cell division are callazhcogenesGenes that slow down cell division or cause



cells to die at the right time are callennor suppressor geneSancers can be caused by
DNA changes that turn on oncogenes or turn off tumor suppressor genes.

Inherited gene changes

Some people inherit DNA mutations (changes) from their parents thatygreadase
their risk for developing certain cancers. However, inherited mutations ateonght to
cause very many lung cancers.

Still, genes do seem to play a role in some families with a history of lungrc&oce
example, some people seem to inherit a reduced ability to break down or get ridiof cert
types of cancer-causing chemicals in the body, such as those found in tobacco smoke.
This could put them at higher risk for lung cancer.

Other people may inherit faulty DNA repair mechanisms that make it nketg they

will end up with DNA changes. Every time a cell prepares to divide into 2 new tells, i
must make a new copy of its DNA. This process is not perfect, and copying errors
sometimes occur. Cells normally have repair enzymes that proofread the DNp to he
prevent this. People with repair enzymes that don't work as well might be #gpecia
vulnerable to cancer-causing chemicals and radiation.

Researchers are developing tests that may help identify such people, bugstseaeet
not yet reliable enough for routine use. For now, doctors recommend that all peogle avoi
tobacco smoke and other exposures that might increase their cancer risk.

Acquired gene changes

Gene changes related to lung cancer are usually acquired during life matharterited.
Acquired mutations in lung cells often result from exposure to factors in the envirgnment
such as cancer-causing chemicals in tobacco smoke. But some gene cleangss e
random events that sometimes happen inside a cell, without having an external cause.

Acquired changes in certain genes, such as the p53 or p16 tumor suppressor genes and
the K-RAS oncogene, are thought to be important in the development of non-small cell
lung cancer. Changes in these and other genes may also make some lungikelyders |
grow and spread more rapidly than others. Not all lung cancers share the same gene
changes, so there are undoubtedly changes in other genes that have not yet been found.

Can non-small cell lung cancer be
prevented?

Not all cases of lung cancer can be prevented, but there are some ways you@an re
your risk of getting lung cancer.

The best way to reduce your risk of lung cancer is not to smoke and to avoid breathing in
other people's smoke. If you would like help quitting smoking, se&uoidae to Quitting
Smokingor call the American Cancer Society at 1-800-227-2345.



Radon is an important cause of lung cancer. You can reduce your exposure to radon by
having your home tested and treated, if needed. For more information, see the document,
Radon

Avoiding exposure to known cancer-causing chemicals, in the workplace and etsewher
may also be helpful (see "What are the risk factors for non-small celtamogr?").

When people work where these exposures are common, they should be kept to a
minimum.

A healthy diet with lots of fruits and vegetables may also help reduce ybowaf fisng
cancer. Some evidence suggests that a diet high in fruits and vegetables maytéetp pr
against lung cancer in both smokers and non-smokers. But any positive effect of fruits
and vegetables on lung cancer risk would be much less than the increased risk from
smoking.

Attempts to reduce the risk of lung cancer in current or former smokers by dieimg t
high doses of vitamins or vitamin-like drugs have not been successful so far. In fact,
some studies have found that beta-carotene, a nutrient related to vitamin A, &ppears
increase the rate of lung cancer in these people.

Some people who get lung cancer do not have any apparent risk factors. Although we
know how to prevent most lung cancers, at this time we don't know how to prevent all of
them.

Can non-small cell lung cancer be found
early?

It is often hard to find lung cancer early. Usually symptoms of lung cancer do nat appe
until the disease is already in an advanced stage. Even when symptoms of lunga@ancer
appear, many people may mistake them for other problems, such as an infection or long-
term effects from smoking. This may delay the diagnosis even further.

But some lung cancers are diagnosed early because they are found asoétessalfor

other medical conditions. For example, lung cancer may be found by imagin@besis

as a chest x-ray or chest CT scan), bronchoscopy (viewing the inside ofrluagsai

through a flexible lighted tube), or sputum cytology (microscopic examinatiodl®frce
coughed up phlegm) done for other reasons in patients with heart disease, pneumonia, or
other lung conditions.

Screening for lung cancer

Screening is the use of tests or exams to detect a disease in people witlboinsyaf
that disease. For example, the Pap test is used to screen for cervicalBecaease lung
cancer usually spreads beyond the lungs before causing any symptoms, e effect
screening test for lung cancer could save many lives.



Until recently, no lung cancer screening test had been shown to lower the ryskgof d
from this disease. Earlier studies of 2 possible screening tests, chgstndrsputum
cytology, did not find that these tests could detect lung cancers early enoughaeeiapr
person's chance for a cure. For this reason, major medical organizations have not
recommended routine screening with these tests for the general public or gwveopier
at increased risk, such as smokers.

L ow-dose spiral CT

A newer type of CT scan, known as low-dose spiral CT (or helical CT) has shown some
promise in detecting early lung cancers in heavy smokers and former sn8keasCT
provides more detailed pictures than a chest x-ray and is better at findihg sma
abnormalities in the lungs.

The National Lung Screening Trial (NLST) is a large clinical trial doempared spiral

CT scans to chest x-rays in people at high risk of lung cancer to see if thesecald

help lower the risk of dying from lung cancer. The study included more than 50,000
people aged 55 to 74 who were current or former smokers with at least a 30 pack-year
history of smoking (equivalent to smoking a pack a day for 30 years). People in the study
got either 3 spiral CT scans or 3 chest x-rays, each a year apart. Thelemeobserved

for several years to see how many people in each group died of lung cancer.

Early results from the study, announced in November 2010, found that people who got
spiral CT had a 20% lower chance of dying from lung cancer than those who got-chest
rays. They were also 7% less likely to die from any cause than those whegiox-c

rays, although the exact reasons for this are not yet clear.

The full results of the study have not yet been published, and there are some questions
that still need to be answered. For example, it's not clear if screeningpiéil CT scans

would have the same effect on different groups of people, such as those who smoked less
(or not at all) or people younger than age 55. It's also not clear what the beshgcree
schedule might be (how often the scans should be done, how long they should be
continued, etc.).

Spiral CT scans are also known to have some downsides that need to be considered. One
drawback of this test is that it also finds a lot of abnormalities that turn out not to be
cancer but that still need to be tested to be sure. (About 1 out of 4 people in the NLST

had such a finding.) This may lead to further, sometimes unnecessary tests Glich a

scans, or even more invasive tests such as biopsies or surgery in some people. Spiral CT
scans also expose people to a small amount of radiation with each testsithatethe

dose from a standard CT, but it is more than the dose for a chest x-ray.

These factors, and others, need to be taken into account by people and their doctors who
are considering whether or not screening with spiral CT scans is righefo.



Current screening recommendations

At this time, no major professional organizations, including the American Cancer
Society, recommend routine lung cancer screening, either for all people or fortthose a
increased risk. However, as further results from the NLST becomalaledibr review,
some organizations may update their recommendations in the near future. In the
meantime, some people who are at higher risk (and their doctors) may decide that
screening is appropriate for them.

The American Cancer Society recommends that, as much as possible, peopleavho wer
smokers, are current smokers, have been exposed to secondhand smoke, or have worked
around materials that increase the risk for lung cancer, be aware ofitfgegancer risk.

These people should talk with their doctors about their likelihood of developing lung
cancer and about the potential benefits, risks, and limitations of lung canceirggree

After discussing what is and is not known about the value of testing for earlydnogrc
detection, if you and your doctor decide in favor of testing, then be sure to have it done at
a center that has experience in lung scanning and that supports a multidisciplinary
program for testing people at high risk.

The United States Preventive Services Task Force (USPSTF), a groyggeas @athered
together by the US government, has concluded that there's not enough evidence at this
time to recommend for or against lung cancer screening in people without symptoms

The American College of Chest Physicians (ACCP) does not recommend routine lung
cancer screening at this time, advising that "individuals undergo screemyngleeni it is
administered as a component of a well-designed clinical trial."

Even with the promising results from the NLST, people who are current smokers should
realize that the best way to avoid dying from lung cancer is to stop smoking. For help
quitting smoking, see ouide to Quitting Smokingr call the American Cancer Society

at 1-800-227-2345.

How is non-small cell lung cancer
diagnosed?

Most lung cancers are not found until they start to cause symptoms. Symptoms ca
suggest that a person may have lung cancer, but the actual diagnosis is roaélangy |
at lung cells under a microscope.

Common signs and symptoms of lung cancer

Most lung cancers do not cause any symptoms until they have spread too far to be cured,
but symptoms do occur in some people with early lung cancer. If you go to your doctor
when you first notice symptoms, your cancer might be diagnosed at an eager st

when treatment is more likely to be effective. The most common symptoms of lung
cancer are:



» A cough that does not go away

» Chest pain that is often worse with deep breathing, coughing, or laughing
» Hoarseness

» Weight loss and loss of appetite

» Coughing up blood or rust-colored sputum (spit or phlegm)

* Shortness of breath

* Feeling tired or weak

* Recurring infections such as bronchitis and pneumonia

* New onset of wheezing
When lung cancer spreads to distant organs, it may cause:

* Bone pain

» Neurologic changes (such as headache, weakness or numbness of a limb, d@ziness
seizures)

» Jaundice (yellowing of the skin and eyes)

* Lumps near the surface of the body, due to cancer spreading to the skin or to lymph
nodes (collections of immune system cells) in the neck or above the collarbone

Most of the symptoms listed above are more likely to be caused by conditions other than
lung cancer. Still, if you have any of these problems, it's important to sedgctor
right away so the cause can be found and treated, if needed.

Some lung cancers can cause a group of very specific symptoms. Theferare
described asyndromes.

Horner syndrome

Cancers of the top part of the lungs (sometimes cRiégrtoast tumojsnay damage a
nerve that passes from the upper chest into your neck. This can cause severe shoulder
pain. Sometimes these tumors also cause a group of symptomdmated syndrome

» Drooping or weakness of one eyelid
» Having a smaller pupil (dark part in the center of the eye) in the same eye

* Reduced or absent sweating on the same side of the face
Conditions other than lung cancer can also cause Horner syndrome.



Superior vena cava syndrome

The superior vena cava (SVC) is a large vein that carries blood from the head and arms
back to the heart. It passes next to the upper part of the right lung and the lymph nodes
inside the chest. Tumors in this area may push on the SVC, which can cause the blood to
back up in the veins. This can cause swelling in the face, neck, arms, and upper chest
(sometimes with a bluish-red skin color). It can also cause headaches, djzzidess

change in consciousness if it affects the brain. While SVC syndrome can develop
gradually over time, in some cases it can be life-threatening, and needsetatée tight

away.

Par aneoplastic syndromes

Some lung cancers may make hormone-like substances that enter the bloodsiream a
cause problems with distant tissues and organs, even though the cancer haschtit sprea
those tissues or organs. These problems are ¢allatheoplastic syndromeSometimes
these syndromes may be the first symptoms of lung cancer. Because thensyaufbect
other organs, patients and their doctors may suspect at first that diseast#saatheng
cancer are causing them.

Some of the more common paraneoplastic syndromes that can be caused by non-small
cell lung cancer include:

* High blood calcium levels (hypercalcemia), which can cause frequent anipati
constipation, nausea, vomiting, weakness, dizziness, confusion, and other nervous
system problems

» Excess growth of certain bones, especially those in the finger tips, whichris oft
painful

* Blood clots

» Excess breast growth in men (gynecomastia)

Again, many of the symptoms listed above are more likely to be caused by conditions
other than lung cancer. Still, if you have any of these problems, it's impturtsed your
doctor right away so the cause can be found and treated, if needed.

Medical history and physical exam

If you have any signs or symptoms that suggest you might have lung cancer, your doct
will want totake a medical history to check for risk factors and learn more about your
symptoms. Your doctor will also examine you to look for signs of lung cancer and other
health problems.

If the results of the history and physical exam suggest you may have lung camee
involved tests will probably be done. These might include imaging tests andilog gett
biopsies of lung tissue.



Imaging tests

Imaging tests use x-rays, magnetic fields, sound waves, or radioactivenseisstio
create pictures of the inside of your body. Imaging tests may be done for a miimber
reasons both before and after a diagnosis of lung cancer, including:

* To help find a suspicious area that might be cancerous
» To learn how far cancer may have spread
» To help determine if treatment has been effective

* To look for possible signs of cancer recurrence after treatment

Chest x-ray

This is often the first test your doctor will do to look for any masses or spots amgse |
Plain x-rays of your chest can be done at imaging centers, hospitals, and sverei
doctors' offices. If the x-ray is normal, you probably don't have lung caalt®ogh

some lung cancers may not show up on an x-ray). If something suspicious is seen, your
doctor may order additional tests.

Computed tomography (CT) scan

The CT or CAT scan is a test that uses x-rays to produce detailed crossadectages

of your body. Instead of taking one picture, like a regular x-ray, a CT sctakesrmany
pictures as it rotates around you while you lie on a table. A computer then corhbses t
pictures into images of slices of the part of your body being studied. Unlike anmggul
ray, a CT scan creates detailed images of the soft tissues in the body.

Before the CT scan, you may be asked to drink a contrast solution or you may get an
injection of a contrast solution through an IV (intravenous) line. This helps better outline
structures in your body.

The contrast may cause some flushing (a feeling of warmth, especidifyface). Some
people are allergic and get hives. Rarely, more serious reactions like traedilary or
low blood pressure can occur. Be sure to tell the doctor if you have any alargigeu
ever had a reaction to any contrast material used for x-rays.

CT scans take longer than regular x-rays, and they expose you to a small amount of
radiation. The test itself is painless, other than, perhaps, the insertion of the.lVdu

need to lie still on a table while it is being done. During the test, the table slidet in a

out of the scanner, a ring-shaped machine that completely surrounds the table. You might
feel a bit confined by the ring you have to lie in while the pictures are béiag. ta

Spiral CT(also known a&elical CT) is now used in many medical centers. This type of

CT scan uses a faster machine. The scanner part of the machine rotatesharbodg t
continuously, allowing doctors to collect the images much more quickly than with
standard CT. As a result, you do not have to hold your breath for as long while the image



is taken. This lowers the chance that your breathing motion will cause blurrgeksintia
also lowers the dose of radiation received during the test. The slices isiarag@inner,
which yields more detailed pictures.

A CT scan can provide precise information about the size, shape, and position of any
tumors and can help find enlarged lymph nodes that might contain cancer that has spread
from the lung. CT scans are more sensitive than routine chest x-rays in findynigeg
cancers.

This test can also be used to look for masses in the adrenal glands, liver, brain, and other
internal organs that may be affected by the spread of lung cancer.

CT guided needle biopsy: In cases where a suspected area of cancer lies deep within the
body, a CT scan can be used to guide a biopsy needle precisely into the suspected area.
For this procedure, you stay on the CT scanning table, while the doctor advances a biopsy
needle through the skin and toward the mass. CT scans are repeated until the doctor can
see that the needle is within the mass. A biopsy sample is then removed and looked at
under a microscope.

M agnetic resonance imaging (MRI) scan

Like CT scans, MRI scans provide detailed images of soft tissues in the bodyRBut M
scans use radio waves and strong magnets instead of x-rays. The emarpefradio
waves is absorbed and then released in a pattern formed by the type of hedgricsby
certain diseases. A computer translates the pattern into a very detaitgel of parts of
the body. A contrast material called gadolinium is often injected into a veiretigfor
scan to better see details.

MRI scans are a little more uncomfortable than CT scans. First, they take-ooiten

up to an hour. Second, you have to lie inside a narrow tube, which is confining and can
upset people with claustrophobia (a fear of enclosed spaces). Newer, more open MRI
machines can sometimes help with this if needed, although the images may not be as
sharp in some cases. MRI machines make buzzing and clicking noises that yimdmay
disturbing. Some centers provide earplugs to help block this noise out.

MRI scans are most often used to look for possible spread of lung cancer to the brain or
spinal cord.

Positron emission tomography (PET) scan

For a PET scan, a form of radioactive sugar (known as fluorodeoxyglucose or FDG) is
injected into the blood. The amount of radioactivity used is very low. Because cancer
cells in the body are growing rapidly, they absorb large amounts of the tadicagar.
After about an hour, you will be moved onto a table in the PET scanner. You lie on the
table for about 30 minutes while a special camera creates a picture affareas
radioactivity in the body. The picture is not finely detailed like a CT or MR, duat it
provides helpful information about your whole body.



This can be a very important test if you appear to have early stage lueg. dana

doctor can use this test to see if the cancer has spread to nearby lymph nodes or other
areas, which can help determine if surgery may be an option for you. A PET scan can
also be helpful in getting a better idea whether an abnormal area on you-cinegtay

be cancer.

PET scans are also useful if your doctor thinks the cancer may have spread ot does
know where. PET can reveal spread of cancer to the liver, bones, adrenal glands, or some
other organs. It is not as useful for looking at the brain, since all brain celddatsef

glucose.

Some newer machines are able to perform both a PET and CT scan at the same time
(PET/CT scan). This lets the doctor compare areas of higher radioactivitg BT
with the more detailed appearance of that area on the CT.

Bone scan

A bone scan can help show if a cancer has metastasized (spread) to the bones. For thi
test, a small amount of low-level radioactive material is injected into a vein
(intravenously, or IV). The substance settles in areas of bone changes throughout the
entire skeleton over the course of a couple of hours. You then lie on a table for about 30
minutes while a special camera detects the radioactivity and ceggitesire of your

skeleton.

Areas of active bone changes show up as "hot spots" on your skeleton — that is, they
attract the radioactivity. These areas may suggest the presence sifititetancer, but
arthritis or other bone diseases can also cause the same pattern. To distingagh am
these conditions, your cancer care team may use other imaging tests suncple x-

rays or MRI scans to get a better look at the areas that light up, or they maykeven ta
biopsy samples of the bone.

PET scans, which are often done in patients with non-small cell lung cancer, cén usual
show if cancer has spread to the bones, so bone scans aren't needed very often. Bone
scans are done mainly when there is reason to think the cancer may have spread to the
bones (because of symptoms such as bone pain) and other test results aren't clear.

Sampling tissues and cells

Symptoms and the results of imaging tests may strongly suggest thathowey is
present, but the actual diagnosis of non-small cell lung cancer is made by lookimg at |
cells under a microscope.

The cells can be taken from lung secretions (phlegm), or the cells can be rermaved fr
suspicious area (known as a biopsy). One or more of the tests below may be used to find
out if a lung mass seen on imaging tests is indeed lung cancer. These telsis lsan a

used to tell the exact type of lung cancer you have and to help determine how dgat it mi
have spread.



A pathologist, a doctor who uses lab tests to diagnose diseases such as datos, wi

at the cells under a microscope. The results will be described in a patholodywjpcir

is usually available within about a week. If you have any questions about your pathology
results or any diagnostic tests, talk to your doctor. If needed, you can gend se

opinion of your pathology report by having your tissue samples sent to a pathologist at
another lab recommended by your doctor.

Sputum cytology

A sample of phlegm (mucus you cough up from the lungs) is looked at under a
microscope to see if cancer cells are present. The best way to do this isatidyget e
morning samples from you 3 days in a row. This test is more likely to help find sancer
that start in the major airways of the lung, such as most squamous cell lung.dancers
may not be as helpful for finding other types of non-small cell lung cancer.

Fine needle aspiration (FNA) biopsy

A needle biopsy can often be used to get a small sample of cells from a suspi@ous are
For this test, the skin on the chest wall where the needle is to be inserted nuaydsel

with local anesthesia. The doctor then guides a thin, hollow needle into the deea whi
looking at your lungs with either fluoroscopy (which is like an x-ray, but the insage

shown on a screen rather than on film) or CT scans. Unlike fluoroscopy, CT doesn't give
a continuous picture, so the needle is inserted toward the mass, a CT image is taken, and
the direction of the needle is guided based on the image. This is repeated a few time

until the needle is within the mass.

A small sample of the mass is then sucked into a syringe and sent to a labf ighere i
looked at under the microscope to see if cancer cells are present. (In scné tieese
diagnosis isn't clear based on the FNA biopsy, a larger needle may be used toaemove
slightly bigger piece of lung tissue. This is known @@ needle biopsy

A needle biopsy may be useful for getting samples from tumors in the outer portions of
the lungs, where other tests such as bronchoscopy (described below) may not be as
helpful.

A possible complication of this procedure is that air may leak out of the lung at the
biopsy site and into the space between the lung and the chest wall. This can taxfse pa
the lung to collapse and may cause trouble breathing. This complication, called a
pneumothoraxoften gets better without any treatment. If not, it is treated by putting a
small tube into the chest space and sucking out the air over a day or two, after which it
usually heals on its own.

An FNA biopsy may also be done to take samples of lymph nodes around the trachea
(windpipe) and bronchi (the large airways leading into the lungs). This can be done
during bronchoscopy (described in the next section). A thin, hollow needle is inserted
through the end of the bronchoscope and through the wall of the trachea or bronchus to
sample the nearby lymph nodes. This procedure, catieshsiracheal FNAor



transbronchial FNAmay be done using endobronchial ultrasound (see below) to guide
the needle into place.

Bronchoscopy

For this exam, a lighted, flexible fiber-optic tube (bronchoscope) is passed tiymugh
mouth or nose and down into the windpipe and bronchi. The mouth and throat are

sprayed first with a numbing medicine. You may also be given medicine through an
intravenous (1V) line to make you feel relaxed.

Bronchoscopy can help the doctor find some tumors or blockages in the larger airways of
the lungs. At the same time, small instruments can be passed down the bronchoscope to
take biopsies (samples of tissue). The doctor can also sample cells from theflihiag
airways with a small brush (bronchial brushing) or by rinsing the airwaisstérile

saltwater (bronchial washing). These tissue and cell samples are theshdbokeler a
microscope.

Endobronchial ultrasound

Ultrasound is a type of imaging test that uses sound waves to create pictheemside

of your body. For this test, a small, microphone-like instrument called a transaioite
sound waves and picks up the echoes as they bounce off body tissues. The echoes are
converted by a computer into a black and white image on a computer screen.

For endobronchial ultrasound, a bronchoscope is fitted with an ultrasound transducer at
its tip and is passed down into the windpipe. This is done with numbing medicine (local
anesthesia) and light sedation.

The transducer can be pointed in different directions to look at lymph nodes and other
structures in the mediastinum (the area between the lungs). If suspiciaiésactaas

enlarged lymph nodes) are seen on the ultrasound, a hollow needle can be passed through
the bronchoscope and guided into these areas to obtain a biopsy. The samples are then
sent to a lab to be looked at under a microscope.

Endoscopic esophageal ultrasound

This technique is similar to endobronchial ultrasound, except the doctor passes an
endoscope (a lighted, flexible scope) down the throat and into the esophagus (the tube
connecting the throat to the stomach). This is done with numbing medicine (local
anesthesia) and light sedation.

The esophagus lies just behind the windpipe and is close to some lymph nodes inside the
chest to which lung cancer may spread. Ultrasound images taken from inside the
esophagus can help find large lymph nodes inside the chest that might contain lung
cancer. If enlarged lymph nodes are seen on the ultrasound, a hollow needle can be
passed through the endoscope to get biopsy samples of them. The samples are then sent
to a lab to be looked at under a microscope.



M ediastinoscopy and mediastinotomy

These procedures may be done to look more directly at and get samples from the
structures in the mediastinum (the area between the lungs). They are done intamgopera
room while you are under general anesthesia (in a deep sleep). The mainadffere
between the two is in the location and size of the incision.

Mediastinoscopy: A small cut is made in the front of the neck and a thin, hollow, lighted
tube is inserted behind the sternum (breast bone) and in front of the windpipe to look at
the area. Special instruments can be passed through this tube to take tissueflamples
the lymph nodes along the windpipe and the major bronchial tube areas. Looking at the
samples under a microscope can show whether cancer cells are present.

Mediastinotomy: The surgeon makes a slightly larger incision (usually about 2 inches
long) between the left second and third ribs next to the breast bone. This allows the
surgeon to reach lymph nodes that cannot be reached by mediastinoscopy.

Thoracentesis

Thoracentesis is done to find out if a buildup of fluid around the lungs (pleural effusion)
is the result of cancer spreading to the lining of the lungs (pleura). The buildupafsight
be caused by other conditions, such as heart failure or an infection.

For this procedure, the skin is numbed and a hollow needle is inserted between the ribs to
drain the fluid. (In a similar test callgetricardiocentesisfluid is removed from within

the sac around the heart.) The fluid is checked under a microscope to look for cancer
cells. Chemical tests of the fluid are also sometimes useful in telliredignant

(cancerous) pleural effusion from a benign (non-cancerous) one.

If a malignant pleural effusion has been diagnosed, thoracentesis may bedrépeate
remove more fluid. Fluid build-up can keep the lungs from filling with air, so
thoracentesis can help the patient breathe better.

Thoracoscopy

Thoracoscopy can be done to find out if cancer has spread to the space betwegs the lun
and the chest wall, or to the linings of these spaces. It can also be used to sample tumor
on the outer parts of the lungs as well as nearby lymph nodes and fluid, and to assess
whether a tumor is growing into nearby tissues or organs. This procedure is not often

done just to diagnose lung cancer, unless other tests such as needle biopsies are unable to
get sufficient samples for the diagnosis.

Thoracoscopy is done in the operating room while you are under general angsgtheesi

deep sleep). A small cut (incision) is made in the side of the chest wall. (B@s@tiore

than one cut is made.) The doctor then inserts a lighted tube with a small video camera on
the end through the incision to view the space between the lungs and the chest wall.
Using this, the doctor can see potential cancer deposits on the lining of the lung or chest
wall and remove small pieces of tissue to be looked at under the microscope. (When



certain areas can't be reached with thoracoscopy, the surgeon may needddargde
incision in the chest wall, known agheracotomy)

Thoracoscopy can also be used as part of the treatment to remove part of a lureg in som
early-stage lung cancers. This type of operation, known as video-assisteittborgery
(VATS), is described in more detail in the "Surgery" section.

Lab tests of biopsy and other samples

Samples that have been collected during biopsies or other tests are sent to aypatholog
lab. There, a doctor looks at the samples under a microscope to find out if they contain
cancer and if so, what type of cancer it is. Special tests may be needed tdtbelp be
classify the cancer. Cancers from other organs can spread to the lengsylimportant

to find out where the cancer started, because treatment is different dependiadympe t

of cancer.

| mmunohistochemistry

For this test, very thin slices of the sample are attached to glass mpgadices. The

samples are then treated with special proteins (antibodies) designedhaattato a

specific substance found in certain cancer cells. If the patient's caamtams that

substance, the antibody will attach to the cells. Chemicals are then added so that
antibodies attached to the cells change color. The doctor who looks at the sample under a
microscope can see this color change.

Molecular tests

In some cases, doctors may look for specific gene changes in the calsciratehight
affect how they are best treated. For example, the epidermal growthrésptor

(EGFR) is a protein that sometimes appears in high amounts on the surface of cancer
cells and helps them grow. Some newer anti-cancer drugs target EGFRym@dimeto
work best against lung cancers with changes in the EGFR gene. Many doctoestow t
for changes in genes such as EGFR and K-RAS to determine if these nawmeents

are likely to be helpful.

Newer lab tests for certain other genes or proteins may also help guideite af
treatment. Some of these are described in the section, "What's new in nonefirhuadc
cancer research and treatment?"

Other tests

Blood tests

Blood tests are not used to diagnose lung cancer, but they are done to get a sense of a
person's overall health. For example, before surgery, blood tests can helppelisba
is healthy enough to have an operation.



A complete blood count (CBC) determines whether your blood has normal numbers of
various cell types. For example, it can show if you are anemic (have a lowmoimée
blood cells), if you may have trouble with bleeding (due to a low number of blood
platelets), or if you are at increased risk for infections (because of a low nahviigte
blood cells). This test will be repeated regularly if you are treated Wwéimatherapy,
because these drugs can affect blood-forming cells of the bone marrow.

Blood chemistry tests can help spot abnormalities in some of your organs, such as the

liver or kidneys. For example, if cancer has spread to the liver and bones, it may cause
abnormal levels of certain chemicals in the blood, such as a higher than normal level of
lactate dehydrogenase (LDH).

Pulmonary function tests

Pulmonary function tests (PFTs) are often done after lung cancer is diagnssedcibw
well your lungs are working (for example, how much emphysema or chroniaactbatr

lung disease is present). This is especially important if surgery mightdggian in

treating the cancer. Because surgery to remove part or all of a lung negalver lung
capacity, it's important to know how well the lungs are working beforehand. Thisse tes
can give the surgeon an idea of whether surgery is a good option, and if so, how much
lung can safely be removed.

There are different types of PFTs, but they all basically have you bieaihd out
through a tube that is connected to different machines.

How is non-small cell lung cancer staged?

Staging is the process of finding out how far a cancer has spread. Youetreatrd

prognosis (outlook) depend, to a large extent, on the cancer's stage. The stageesf a canc
does not change over time, even if the cancer progresses. A cancer that aknoes ba
spreads is still referred to by the stage it was given when it watofirsl and diagnosed,

only information about the current extent of the cancer is added. A person keeps the same
diagnosis stage, but more information is added to the diagnosis to explain the current
disease status.

There are actually 2 types of stages.

» Theclinical stageis based on the results of the physical exam, biopsies, and imaging
tests (CT scan, chest x-ray, PET scan, etc.), which are described intite, Selow
is non-small cell lung cancer diagnosed?"

* If you have surgery, your doctor can also determipathologic stagewhich is
based on the same factors as the clinical stage, plus what is found as a tksult of
surgery.
The clinical and pathologic stages may be different in some cases. For ex@gumplg
surgery the doctor may find cancer in an area that did not show up on imaging tests,
which might give the cancer a more advanced pathologic stage.



Because many patients with non-small cell lung cancer do not have surgefinithé c
stage is often used when describing the extent of this cancer. Howevert wghen i
available, the pathologic stage is likely to be more accurate than thalctitaige, as it
uses the additional information obtained at surgery.

The TNM staging system

The system used to describe the growth and spread of non-small cell lung cancer
(NSCLC) is the American Joint Committee on Cancer (AJOEM staging system. The
TNM system is based on 3 key pieces of information:

T indicates the size of the main (primary) tumor and whether it has grown inty nearb
areas.

» N describes the spread of cancer to nearby (regional) lymph nodes. Lymph nodes are
small bean-shaped collections of immune system cells that help fightonfecti
Cancers often spread to the lymph nodes before going to other parts of the body.

* M indicates whether the cancer has spread (metastasized) to other orbarizoaiyt
(The most common sites are the brain, bones, adrenal glands, liver, kidneys, and the
other lung.)
Numbers or letters appear after T, N, and M to provide more details about eacle of thes
factors. The numbers 0 through 4 indicate increasing severity. The letterns hcaanot
be assessed because the information is not available."

The TNM staging system is complex and can be difficult for patients (and even some
doctors) to understand. If you have any questions about the stage of your canamur ask y
doctor to explain it to you.

T categoriesfor lung cancer

TX: The main (primary) tumor can't be assessed, or cancer cells wernsgartum
cytology but no tumor can be found.

TO: There is no evidence of a primary tumor.

Tis: The cancer is found only in the top layers of cells lining the air passagesntithas
invaded into deeper lung tissues. This is also knovwaagnoma in situ

T1: The tumor is no larger than 3 cm (slightly less than 1% inches) across, has not
reached the membranes that surround the lungs (visceral pleura), and doestribieaffe
main branches of the bronchi.

If the tumor is 2 cm (about 4/5 of an inch) or less across, it is celladif the tumor is
larger than 2 cm but not larger than 3 cm across, it is callbd

T2: The tumor has 1 or more of the following features:

* It is between 3 cm and 7 cm across (larger than 3 cm but not larger than 7 cm).



* It involves a main bronchus, but is not closer than 2 cm (about % inch) to the carina
(the point where the windpipe splits into the left and right main bronchi).

* It has grown into the membranes that surround the lungs (visceral pleura).

» The tumor partially clogs the airways, but this has not caused the entire lung to
collapse or develop pneumonia.

If the tumor is 5 cm or less across, it is calléh. If the tumor is larger than 5 cm across
(but not larger than 7 cm), it is callé@b.

T3: The tumor has 1 or more of the following features:
* Itis larger than 7 cm across.

* It has grown into the chest wall, the breathing muscle that separatessh&amhethe
abdomen (diaphragm), the membranes surrounding the space between the two lungs
(mediastinal pleura), or membranes of the sac surrounding the heart (parietal
pericardium).

* It invades a main bronchus and is closer than 2 cm (about % inch) to the carina, but it
does not involve the carina itself.

* It has grown into the airways enough to cause an entire lung to collapse or to cause
pneumonia in the entire lung.

» Two or more separate tumor nodules are present in the same lobe of a lung.
T4: The cancer has 1 or more of the following features:

» A tumor of any size has grown into the space between the lungs (mediastinum), the
heart, the large blood vessels near the heart (such as the aorta), the windpipe
(trachea), the tube connecting the throat to the stomach (esophagus), the backbone, or
the carina.

» Two or more separate tumor nodules are present in different lobes of the same lung.

N categoriesfor lung cancer

NX: Nearby lymph nodes cannot be assessed.
NO: There is no spread to nearby lymph nodes.

N1: The cancer has spread to lymph nodes within the lung and/or around the area where
the bronchus enters the lung (hilar lymph nodes). Affected lymph nodes are on the same
side as the primary tumor.

N2: The cancer has spread to lymph nodes around the carina (the point where the
windpipe splits into the left and right bronchi) or in the space between the lungs
(mediastinum). Affected lymph nodes are on the same side as the primary tumor.



N3: The cancer has spread to lymph nodes near the collarbone on either side, and/or
spread to hilar or mediastinal lymph nodes on the side opposite the primary tumor.

M categoriesfor lung cancer

MO: No spread to distant organs or areas. This includes the other lung, lymph nodes
further away than those mentioned in the N stages above, and other organs or tissues such
as the liver, bones, or brain.

M1la: Any of the following:
» The cancer has spread to the other lung.

» Cancer cells are found in the fluid around the lung (called a malignant pleural
effusion).

» Cancer cells are found in the fluid around the heart (called a malignant gieficar
effusion).

M1b: The cancer has spread to distant lymph nodes or to other organs such as the liver,
bones, or brain.

Stage grouping for lung cancer

Once the T, N, and M categories have been assigned, this information is combined to
assign an overall stage of O, I, II, lll, or IV. This process is called gaggping. Some
stages are subdivided into A and B. The stages identify cancers that hanlara si
prognosis and thus are treated in a similar way. Patients with lower stagers tenleto
have a better prognosis.

Occult cancer

TX, NO, MO: Cancer cells are seen in a sample of sputum or other lung fluids, but the
cancer isn't found with other tests, so its location can't be determined.

Stage 0

Tis, NO, MO: The cancer is found only in the top layers of cells lining the air passages. It
has not invaded deeper into other lung tissues and has not spread to lymph nodes or
distant sites.

StagelA

T1a/T1b, NO, MO: The cancer is no larger than 3 cm across, has not reached the
membranes that surround the lungs, and does not affect the main branches of the bronchi.
It has not spread to lymph nodes or distant sites.

Stage B

T2a, NO, MO: The cancer has 1 or more of the following features:



» The main tumor is between 3 and 5 cm across (larger than 3 cm but not larger than 5
cm).

» The tumor has grown into a main bronchus, but is not within 2 cm of the carina (and
it is not larger than 5 cm).

» The tumor has grown into the visceral pleura (the membranes surrounding the lungs)
and is not larger than 5 cm.

» The tumor is partially clogging the airways (and is not larger than 5 cm).
The cancer has not spread to lymph nodes or distant sites.

StagellA
Three main combinations of categories make up this stage.

T1a/T1b, N1, MO: The cancer is no larger than 3 cm across, has not grown into the
membranes that surround the lungs, and does not affect the main branches of the bronchi.
It has spread to lymph nodes within the lung and/or around the area where the bronchus
enters the lung (hilar lymph nodes). These lymph nodes are on the same side as the
cancer. It has not spread to distant sites.

OR
T2a, N1, MO: The cancer has 1 or more of the following features:

» The main tumor is between 3 and 5 cm across (larger than 3 cm but not larger than 5
cm).

* The tumor has grown into a main bronchus, but is not within 2 cm of the carina (and
it is not larger than 5 cm).

» The tumor has grown into the visceral pleura (the membranes surrounding the lungs)
and is not larger than 5 cm.

» The tumor is partially clogging the airways (and is not larger than 5 cm).

The cancer has also spread to lymph nodes within the lung and/or around the area where
the bronchus enters the lung (hilar lymph nodes). These lymph nodes are on the same
side as the cancer. It has not spread to distant sites.

OR
T2b, NO, MO: The cancer has 1 or more of the following features:

» The main tumor is between 5 and 7 cm across (larger than 5 cm but not larger than 7
cm).

» The tumor has grown into a main bronchus, but is not within 2 cm of the carina (and
it is between 5 and 7 cm across).



» The tumor has grown into the visceral pleura (the membranes surrounding the lungs)
and is between 5 and 7 cm across.

» The tumor is partially clogging the airways (and is between 5 and 7 cm across)
The cancer has not spread to lymph nodes or distant sites.

StagelIB
Two combinations of categories make up this stage.
T2b, N1, MO: The cancer has 1 or more of the following features:

* The main tumor is between 5 and 7 cm across (larger than 5 cm but not larger than 7
cm).

» The tumor has grown into a main bronchus, but is not within 2 cm of the carina (and
it is between 5 and 7 cm across).

» The tumor has grown into the visceral pleura (the membranes surrounding the lungs)
and is between 5 and 7 cm across.

» The cancer is partially clogging the airways (and is between 5 and 7 cm)across

It has also spread to lymph nodes within the lung and/or around the area where the
bronchus enters the lung (hilar lymph nodes). These lymph nodes are on the same side as
the cancer. It has not spread to distant sites.

OR
T3, NO, MO: The main tumor has 1 or more of the following features:
* Itis larger than 7 cm across.

* It has grown into the chest wall, the breathing muscle that separatessh&ahethe
abdomen (diaphragm), the membranes surrounding the space between the lungs
(mediastinal pleura), or membranes of the sac surrounding the heart (parietal
pericardium).

* It invades a main bronchus and is closer than 2 cm (about % inch) to the carina, but it
does not involve the carina itself.

* It has grown into the airways enough to cause an entire lung to collapse or to cause
pneumonia in the entire lung.

» Two or more separate tumor nodules are present in the same lobe of a lung.
The cancer has not spread to lymph nodes or distant sites.

StagelllA

Three main combinations of categories make up this stage.



T1to T3, N2, MO: The main tumor can be any size. It has grown into the space

between the lungs (mediastinum), the heart, the large blood vessels near tfsibleart

as the aorta), the windpipe (trachea), the tube connecting the throat to the stomach
(esophagus), the backbone, or the carina. It has not spread to different lobes oéthe sam
lung.

The cancer has spread to lymph nodes around the carina (the point where the windpipe
splits into the left and right bronchi) or in the space between the lungs (mediastinum)
These lymph nodes are on the same side as the main lung tumor. The cancer has not
spread to distant sites.

OR

T3,N1, MO: The cancer has 1 or more of the following features:
* Itis larger than 7 cm across.

* It has grown into the chest wall, the breathing muscle that separatessh&amhethe
abdomen (diaphragm), the membranes surrounding the space between the lungs
(mediastinal pleura), or membranes of the sac surrounding the heart (parietal
pericardium).

« It invades a main bronchus and is closer than 2 cm to the carina, but it does not
involve the carina itself.

» Two or more separate tumor nodules are present in the same lobe of a lung.

* It has grown into the airways enough to cause an entire lung to collapse or to cause
pneumonia in the entire lung.

It has also spread to lymph nodes within the lung and/or around the area where the
bronchus enters the lung (hilar lymph nodes). These lymph nodes are on the same side as
the cancer. It has not spread to distant sites.

OR

T4, NOor N1, MO: The cancer has 1 or more of the following features:

* A tumor of any size has grown into the space between the lungs (mediastinum), the
heart, the large blood vessels near the heart (such as the aorta), the windpipe
(trachea), the tube connecting the throat to the stomach (esophagus), the backbone, or
the carina.

» Two or more separate tumor nodules are present in different lobes of the same lung.

It may or may not have spread to lymph nodes within the lung and/or around the area
where the bronchus enters the lung (hilar lymph nodes). Any affected lymph nodas are
the same side as the cancer. It has not spread to distant sites.

Stagell1B

Two combinations of categories make up this stage.



Any T, N3, MO: The cancer can be of any size. It may or may not have grown into
nearby structures or caused pneumonia or lung collapse. It has spread to lymph nodes
near the collarbone on either side, and/or has spread to hilar or mediastinal lymph nodes
on the side opposite the primary tumor. The cancer has not spread to distant sites.

OR
T4,N2, M0O: The cancer has 1 or more of the following features:

» A tumor of any size has grown into the space between the lungs (mediastinum), the
heart, the large blood vessels near the heart (such as the aorta), the windpipe
(trachea), the tube connecting the throat to the stomach (esophagus), the backbone, or
the carina.

» Two or more separate tumor nodules are present in different lobes of the same lung.

The cancer has also spread to lymph nodes around the carina (the point where the
windpipe splits into the left and right bronchi) or in the space between the lungs
(mediastinum). Affected lymph nodes are on the same side as the main lung tinasr. It
not spread to distant sites.

Stage |V
Two combinations of categories make up this stage.

Any T, any N, M1a: The cancer can be any size and may or may not have grown into
nearby structures or reached nearby lymph nodes. In addition, any of therfiglisw
true:

» The cancer has spread to the other lung.

» Cancer cells are found in the fluid around the lung (calle@legnant pleural
effusior).

» Cancer cells are found in the fluid around the heart (caltedlignant pericardial
effusion).

OR

Any T, any N, M1b: The cancer can be any size and may or may not have grown into
nearby structures or reached nearby lymph nodes. It has spread to dispdnhbgas or
to other organs such as the liver, bones, or brain.

Non-small cell lung cancer survival rates by stage

Survival rates are often used by doctors as a standard way of discussisgnéspe

prognosis (outlook). Some patients may want to know the survival statistics for people in
similar situations, while others may not find the numbers helpful, or may even not want
to know them. Whether or not you want to read about the survival statistics below for
non-small cell lung cancer is up to you.



The 5-year survival rate refers to the percentage of patients whet lvasts years after
their cancer is diagnosed. Of course, many of these people live much longer them 5 yea

To get 5-year survival rates, doctors look at people who were treated at least &g
Improvements in treatment since then may result in a more favorable outlook for people
now being diagnosed with non-small cell lung cancer.

Survival rates are often based on previous outcomes of large numbers of people who had
the disease, but they cannot predict what will happen to any particular person. Knowing
the type and the stage of a person's cancer is important in estimatirautioek. But

many other factors may also affect a person's outlook, such as the geaetje<in the

cancer cells, how well the cancer responds to treatment, and a person'sheadall

Even when taking these other factors into account, survival rates are at best rough
estimates. Your doctor can tell you how the numbers below may apply to you.

The numbers below are survival rates calculated from the National Cartdetdtss
Surveillance, Epidemiology, and End Results (SEER) database, based on people who
were diagnosed with non-small cell lung cancer between 1998 and 2000.

Stage 5-year Survival Rate

1A 49%
IB 45%

A 30%

1IB 31%

A 14%

B 5%

v 1%

How is non-small cell lung cancer treated?

This information represents the views of the dactord nurses serving on the American Cancer S¢giety
Cancer Information Database Editorial Board. Thesaws are based on their interpretation of studies
published in medical journals, as well as their opvofessional experience.

The treatment information in this document is rféital policy of the Society and is not intended a
medical advice to replace the expertise and juddgraEépour cancer care team. It is intended to halp
and your family make informed decisions, togeth#r your doctor.

Your doctor may have reasons for suggesting artreat plan different from these general treatment
options. Don't hesitate to ask him or her questiainsut your treatment options.



General treatment information

The next few sections describe the various types of treatments used for tlorebma
lung cancer. This is followed by a description of the most common approaches used for
these cancers based on the stage of the cancer.

Making treatment decisions

After the cancer is found and staged, your cancer care team will discugsepbment
options with you. Depending on the stage of the disease and other factors, the main
treatment options for people with non-small cell lung cancer (NSCLC) maydascl

* Surgery

* Radiation therapy

* Other local treatments
* Chemotherapy

» Targeted therapy
In many cases, more than one of these treatments may be used.

It is important to take time and think about your options. In choosing a treatment plan,
one of the most important factors is the stage of the cancer. For this reaswvaryt
important that your doctor order all the tests needed to determine the caager'©sher
factors to consider include your overall health, the likely side effects tfetienent, and
the probability of curing the disease, extending life, or relieving symptogesalkne
should not be a barrier to treatment. Older people can benefit from treatmauntiaas
younger people, as long as their general health is good.

When considering your treatment options it is often a good idea to get a second opinion,
if possible. This may provide you with more information and help you feel more

confident about the treatment plan you have chosen. Your doctor should not mind that
you want to get a second opinion. If your doctor has done tests, the results can be sent to
the second doctor so that you will not have to have them done again.

You may have different types of doctors on your treatment team, depending omgéhe sta
of your cancer and your treatment options. These doctors may include:

* A thoracic surgeon: a doctor who treats diseases of the lungs and chest with surgery
* A radiation oncologist: a doctor who treats cancer with radiation therapy.

» A medical oncologist: a doctor who treats cancer with medicines such as
chemotherapy.

* A pulmonologist: a doctor who specializes in medical treatment of diseases of the
lungs.



Many other specialists may be involved in your care as well, including nurse
practitioners, nurses, respiratory therapists, social workers, and otlibrgneessionals.

sSurgery

Surgery to remove the cancer (often along with other treatments) may béocanfapt

early stage non-small cell lung cancers. If surgery can be done, it prdwedesst

chance to cure NSCLC. Lung cancer surgery is a complex operation that canrivae se
consequences, so it should be done by a surgeon who has a lot of experience operating on
lung cancers.

If your doctor thinks the lung cancer can be treated with surgery, pulmonaryfuncti
tests will be done beforehand to determine if you will have enough healthy lung tissue
left after surgery. Other tests will check the function of your heart do@at otgans to be
sure you're healthy enough for surgery.

Types of lung surgery

Several different operations can be used to treat (and possibly cure) nonedimatioc
cancer. These operations require general anesthesia (where you are in egi@emdla
surgical incision between the ribs in the side of the chest (caltemtacotomy.

* Pneumonectomy: an entire lung is removed in this surgery.
» Lobectomy: a section (lobe) of the lung is removed in this surgery.

» Segmentectomy or wedge resection: part of a lobe is removed in this surgery.

Another type of operation, known asleeve resection, may be used to treat some
cancers in large airways in the lungs. If you think of the large airwdnyyarmumor as

similar to the sleeve of a shirt with a stain an inch or 2 above the wrist, the sleeve
resection would be like cutting across the sleeve above and below the stain agd sewin
the cuff back onto the shortened sleeve. A surgeon may be able to do this operation
instead of a pneumonectomy to preserve more lung function.

With any of these operations, nearby lymph nodes are also removed to look for possible
spread of the cancer.

The type of operation your doctor recommends depends on the size and location of the
tumor and on how well your lungs are functioning. In some cases, doctors may prefer to
do a more extensive operation (for example, a lobectomy instead of a segmentdéctomy
a person’'s lungs are healthy enough, as it may provide a better chaneetbe cancer.

When you wake up from surgery, you will have a tube (or tubes) coming out of your
chest and attached to a special canister to allow excess fluid and air to draimeout
tube(s) will be removed once the fluid drainage and air leak subside. Generallyilly
need to spend 5 to 7 days in the hospital after the surgery.



Video-assisted thoracic surgery: Some doctors now treat some early stage lung cancers
near the outside of the lung with a procedure called video-assisted thoracrg surge
(VATS), which is less invasive than a thoracotomy.

During this operation, a thin rigid tube with a tiny video camera on the end is placed

through a small hole in the side of the chest to help the surgeon see the chest cavity on a
TV monitor. One or two other small holes are created in the skin, and long instruments
passed through these holes are used to do the same operation that would be done using an
open approach (thoracotomy). One of the incisions is enlarged if a lobectomy or
pneumonectomy is done to allow the specimen to be removed. Because usually only

small incisions are needed, there is a little less pain after the sargkésyshorter

hospital stay — usually 4 to 5 days.

Most experts recommend that only early stage tumors smaller than 3 to 4 anstimet
(about 12 inches) near the outside of the lung be treated this way. The curerakesaf
surgery seems to be the same as with older techniques. But it is important that the
surgeon doing this procedure is experienced since it requires a great deahichtec
skill.

Possible risks and side effects of lung surgery

Possible complications during and soon after surgery depend on the extent of the surgery
and a person's health beforehand. Serious complications can include excessing,bleedi
wound infections, and pneumonia. While it is rare, in some cases people may not survive
the surgery, which is why it is very important that surgeons select patieeifisligar

Surgery for lung cancer is a major operation, and recovering from the operateatlyypi
takes weeks to months. Because the surgeon must spread ribs to get to the lung when
doing a thoracotomy, the incision will hurt for some time after surgery. Your actiity

be limited for at least a month or two.

If your lungs are in good condition (other than the presence of the cancer) you can
usually return to normal activities after some time if a lobe or even ae &mtg has

been removed. If you also have non-cancerous lung diseases such as emphysema or
chronic bronchitis (which are common among heavy smokers), you may become short of
breath with activities after surgery.

Surgery for lung cancerswith limited spread to other organs

If the lung cancer has spread to the brain or adrenal gland and there is only one tumor
you may benefit from having the metastasis removed. This surgery should bereshside
only if the tumor in the lung can also be completely removed. Even then, not all lung
cancer experts agree with this approach, especially if the tumor is in émakbgland.

For tumors in the brain, this is done by surgery through a hole in the skull (craniotomy).
It should only be done if the tumor can be removed without damaging vital areas of the
brain that control movement, sensation, and speech.



Surgery torelieve symptomsof NSCLC

If you can't have major surgery because of reduced lung function or other serthcal me
problems, or if the cancer is widespread, other types of surgery may stilldo®use
relieve some symptoms.

For example, sometimes fluid can build up in the chest cavity outside of the lurags. It ¢
press on the lungs and cause trouble breathing. To remove the fluid and keep it from
coming back, doctors sometimes perform a procedure ga#edodesisA small cut is

made in the skin of the chest wall, and a hollow tube is placed into the chest to remove
the fluid. Either talc or a drug such as doxycycline or a chemotherapy drug is the
instilled into the chest cavity. This causes the linings of the lung (vigueraik) and

chest wall (parietal pleura) to stick together, sealing the space anddifoitther fluid
buildup. The tube is generally left in for a couple of days to drain any new fluid that
might accumulate.

Other, non-surgical techniques can also be used to relieve symptoms. For example,
tumors can sometimes grow into airways, blocking them and causing problems such as
pneumonia or shortness of breath. Treatments such as laser therapy or photodynamic
therapy can be used to relieve the blockage in the airway. In some cases, a bronchoscope
may be used to place a stent (rubber or metal tube) in the airway afteetiesd help

keep it open. These procedures are described in more detail in the section "Other local
treatments."

For more general information about surgery, please see the separate doSungeny,

Radiation therapy

Radiation therapy uses high-energy rays (such as x-rays) or paudigidsancer cells.
There are 2 main types of radiation therapy — external beam radiation thathpy
brachytherapy (internal radiation therapy).

External beam radiation therapy

External beam radiation therapy (EBRT) focuses radiation delivereddutside the
body on the cancer. This is the type of radiation therapy most often used #o treat
primary lung cancer or its metastases to other organs.

Before your treatments start, the radiation team will take carefidureaents to
determine the correct angles for aiming the radiation beams and the propef dose
radiation. Radiation therapy is much like getting an x-ray, but the radiatibonger.
The procedure itself is painless. Each treatment lasts only a few mindteagalthe
setup time — getting you into place for treatment — usually takes longer. Ntost of
radiation treatments to the lungs are given 5 days a week for 4 to 7 weeks.

Standard (conventional) EBRT is used much less often than in the past. Newer tschniqu
help doctors treat lung cancers more accurately while lowering théioadéaposure to
nearby healthy tissues. These techniques may offer better chances aimgctiea



success rate and reducing side effects. Most doctors now recommend using teese new
techniques when they are available.

Three-dimensional confor mal radiation therapy (3D-CRT): 3D-CRT uses special
computers to precisely map the location of the tumor(s). Radiation beams aré ahdp
aimed at the tumor(s) from several directions, which makes it less likegntage
normal tissues.

Intensity modulated radiation therapy (IMRT): IMRT is an advanced form of 3D
therapy. It uses a computer-driven machine that moves around the patient aeri$ deli
radiation. Along with shaping the beams and aiming them at the tumor from several
angles, the intensity (strength) of the beams can be adjusted to minimizeghe dos
reaching the most sensitive normal tissues. This technique is used most oftesrsf tum
are near important structures such as the spinal cord. Many major hospitale@erd ca
centers are now able to provide IMRT.

Stereotactic radiation therapy: A newer form of treatment, known as stereotactic body
radiation therapy (SBRT), is sometimes used to treat very early stagedncers. It uses
radiation aimed at the lung tumor from many different angles, given in oneda) a f
large doses, as opposed to many small doses. SBRT is described in more detail in the
section, "What's new in non-small cell lung cancer research and treatment?"

Another type of stereotactic radiation therapy can sometimes be used wisseagery

for single tumors that have spread to the brain. In one version of stereotactiomadia
therapy, a machine called a Gamma Knife® focuses about 200 beams of radiation on the
tumor from different angles over a few minutes to hours. The head is kept in the same
position by placing it in a rigid frame. In another version, a linear aetetgja machine

that creates radiation) that is controlled by a computer moves around the heagto del
radiation to the tumor from many different angles.

Brachytherapy (internal radiation therapy)

Brachytherapy is used most often to shrink tumors to relieve symptoms caused by lun
cancer in an airway, although in some cases it may be part of a largr@etreeegimen

trying to cure the cancer. For this type of treatment, the doctor placesl scune¢ of
radioactive material (often in the form of pellets) directly into the qamcmto the

airway next to the cancer. This is usually done through a bronchoscope, although it may
also be done during surgery. The radiation travels only a short distance from the source
limiting the effects on surrounding healthy tissues. The radiation source iy usua
removed after a short time. Less often, small radioactive "seedsftanediace

permanently, and the radiation gets weaker over several weeks.

When isradiation therapy used?

External beam radiation therapy is sometimes used as the main treattoegtac#ncer
(often along with chemotherapy), especially if the lung tumor cannot bevezhiby
surgery because of its size or location, or if a person's health is too poor for surgery.



After surgery, radiation therapy can be used (alone or along with chemotherapyipt
kill very small deposits of cancer that surgery may have missed. In somgradggon
therapy may be used before surgery (usually along with chemotherapy)ashinynk a
lung tumor to make it easier to operate on.

Radiation therapy can also be used to relieve (palliate) symptoms of advanced lung
cancer such as pain, bleeding, trouble swallowing, cough, and problems caused by brain
metastases. For example, brachytherapy is most often used to help Helokagd of

large airways by cancer.

In some cases, doctors may recommend giving lower doses of radiatiomtaollee
brain, even if there are no visible signs the cancer has spread thereallbkthis
treatment, known gsrophylactic cranial irradiation is to try to prevent tumors from
forming in the brain. Many doctors don't agree that the potential benefits tkettimient
outweigh the possible side effects, however. If it is used, it is usually idays a week
over 2 weeks.

Possible side effects of radiation therapy

Side effects of external radiation therapy might include sunburn-like skin prellen
hair loss where the radiation enters the body, fatigue, nausea, vomiting, and loss of
appetite. Often these go away after treatment. Radiation might also readtddteffects
of chemotherapy worse.

Chest radiation therapy may damage your lungs and cause a cough, probbghadyr
and shortness of breath. These usually improve after treatment is over, although in some
cases the symptoms may not go away completely.

Your esophagus, which is in the middle of your chest, may be exposed to radiation,
which could cause a sore throat and trouble swallowing during treatment. This k&y ma
it hard to eat anything other than soft foods or liquids for a while.

Radiation therapy to large areas of the brain can sometimes cause mesyory los
headache, trouble thinking, or reduced sexual desire. Usually these symptorimoare m
compared with those caused by a brain tumor, but they can reduce your quékty of li
Side effects of radiation therapy to the brain usually become most seriousekrs2 y
after treatment.

For more information about radiation therapy, please see the doclumdetstanding
Radiation Therapy: A Guide for Patients and Families

Other local treatments

At times, treatments other than surgery or radiation therapy may be useat tong
tumors at a specific location.



Radiofrequency ablation (RFA)

This technique is being studied for small lung tumors that are near the outer edge of the
lungs, especially in people who can't have or don't want surgery. It uses high-energ

radio waves to heat the tumor. A thin, needle-like probe is placed through the skin and
moved along until the end is in the tumor. Placement of the probe is guided by CT scans.
Once it is in place, an electric current is passed through the probe, which héatsahe

and destroys the cancer cells. RFA is usually done as an outpatient procedurecaking lo
anesthesia (numbing medicine) where the probe is inserted. You may be gdreinene

to help you relax as well.

Major complications are uncommon, but they can include the partial collapse of a lung
(which often resolves on its own) or bleeding into the lung.

Photodynamic therapy (PDT)

Photodynamic therapy is sometimes used to treat very early stagahogg<that are

still confined to the outer layers of the lung airways when other treatments are
appropriate. It can also be used to help open up airways blocked by tumors to help people
breathe better.

For this technique, a light-activated drug called porfimer sodium (Photdfrimjected

into a vein. Over the next couple of days, the drug is more likely to collect in caalicer
than in normal cells. A bronchoscope is then passed down the throat and into the lung.
This may be done with either local anesthesia (where the throat is numbed)rat gene
anesthesia (where you are in a deep sleep). A special laser light on thehend of t
bronchoscope is aimed at the tumor, which activates the drug and causes thaleells t
The dead cells are then removed a few days later during a bronchoscopy. This proces
can be repeated if needed.

PDT may cause swelling in the airway for a few days, which may leamhte shortness

of breath, as well as coughing up blood or thick mucus. Some of this drug also collects in
normal cells in the body, such as skin and eye cells. This can make you very stnsitive
sunlight or strong indoor lights. Too much exposure can cause serious skin reactions,
which is why doctors recommend staying out of any strong light for 4 to 6 weeks aft

the injection.

For more information, please see the docunfémbtodynamic Therapy

Laser therapy

Lasers can sometimes be used to treat very small lung cancers in the lirihngsp$.
They can also be used to help open up airways blocked by larger tumors to help people
breathe better.

You are usually asleep (under general anesthesia) for this typatoi¢rd. The laser is
on the end of a bronchoscope, which is passed down the throat and next to the tumor. The



doctor then aims the laser beam at the tumor to burn it away. This treatment ¢ign usua
be repeated, if needed.

Stent placement

Lung tumors that have grown into an airway can sometimes cause troublengreathi
other problems. To help keep the airway open (often after other treatments such as
photodynamic therapy or laser therapy), a stent may be placed in the aitevdy.2Be

hard rubber or metal tubes that can be put in place in the airway with a bronchoscope.

Chemotherapy

Chemotherapy is treatment with anti-cancer drugs injected into a veirearbgkmouth.
These drugs enter the bloodstream and go throughout the body, making this treatment
useful for cancer that has spread (metastasized) to distant organs. Depenlingtaget

of lung cancer, chemotherapy may be used in different situations:

» Chemotherapy (sometimes along with radiation therapy) may be used tohrinto s
a tumor before surgery. This is known as neoadjuvant therapy.

* Chemotherapy (sometimes along with radiation therapy) may be giegrsafgery
to try to kill any cancer cells that may have been left behind. This is known as
adjuvant therapy.

* Chemotherapy may be given as the main treatment (sometimes along veétionadi
therapy) for more advanced cancers or for some people who aren't haaliigp ¢or
surgery.

Doctors give chemotherapy in cycles, with a period of treatment (usuallg days)

followed by a rest period to allow the body time to recover. Chemotherapy cycles
generally last about 3 to 4 weeks, and treatment typically involves 4 to 6 cycles.
Chemotherapy is often not recommended for patients in poor health, but advanced age by
itself is not a barrier to getting chemotherapy.

Most often, treatment for lung cancer uses a combination of 2 chemotherapy drugs.
Studies have shown that adding a third chemotherapy drug doesn't add much benefit and
is likely to cause more side effects. Single-drug chemotherapy is sweseaised for

people who might not tolerate combination chemotherapy well, such as those in poor
overall health.

The chemotherapy drugs most frequently used for non-small cell lung cagrcer ar
* Cisplatin
 Carboplatin
* Paclitaxel

* Docetaxel



» Gemcitabine
* Vinorelbine
* Irinotecan

» Etoposide

* Vinblastine

* Pemetrexed

The most common combinations include either cisplatin or carboplatin plus one other
drug, although some studies have found that using combinations with less severe side
effects, such as gemcitabine with vinorelbine or paclitaxel, may be jaffeative for

many patients.

For people with advanced lung cancers who meet certain criteria, target@y treigs
such as bevacizumab (Avastin) or cetuximab (Erbitux) may be added to initialeréa
as well (see the "Targeted therapies" section).

If the initial chemotherapy treatment for advanced lung cancer is no longengydhe
doctor may recommend second-line treatment with a single drug such as dawmetaxe
pemetrexed. Another option may be the targeted therapy erlotinib (Tarcev#)dse
"Targeted therapies” section). Again, advanced age is no barrier to receivangrings
as long as the person is in good general health.

Some doctors may recommend second-line treatment with a single chemotirerapy
targeted drug, even in people who have had a good response to their initial chemotherapy.
The intent is to try to keep the lung cancer from growing or coming back for as long as
possible and hopefully help patients live longer. This concept, knowraimsenance

therapy is still being studied, as it's not yet clear if the possible benefits oittesg

risks and side effects. For more information, see "What's new in non-srhalhgel

cancer research and treatment?"

Possible side effects

Chemotherapy drugs work by attacking cells that are dividing quickly, whichyighey

work against cancer cells. But other cells in the body, such as those in the bone marrow
(where new blood cells are made), the lining of the mouth and intestines, and the hair
follicles, also divide quickly. These cells are also likely to be affectezhbgnotherapy,
which can lead to side effects.

The side effects of chemotherapy depend on the type and dose of drugs given and the
length of time they are taken. These side effects can include:

* Hair loss
* Mouth sores

* Loss of appetite



* Nausea and vomiting

* Diarrhea or constipation

* Increased chance of infections (from low white blood cell counts)
 Easy bruising or bleeding (from low blood platelet counts)

* Fatigue (from low red blood cell counts)

These side effects are usually short-term and go away after treasrfiarghed. There
are often ways to lessen these side effects. For example, there ardairegs be given
to help prevent or reduce nausea and vomiting.

Some drugs such as cisplatin, vinorelbine, docetaxel, or paclitaxel can damage nerve
This can sometimes lead to symptoms (mainly in the hands and feet) such as pain,
burning or tingling sensations, sensitivity to cold or heat, or weakness. Thigds ca
peripheral neuropathy. In most cases this goes away once treatment id, dbopgemay
be long lasting in some people. For more information, see our docuPeeipteral
Neuropathy Caused by Chemotherapy

You should report this or any other side effects you notice while gettingotherapy to
your medical team so that they can be treated promptly. In some cases, the tses of
chemotherapy drugs may need to be reduced or treatment may need to be delayed or
stopped to prevent the effects from getting worse.

For more information about chemotherapy, please see the separate document,
Understanding Chemotherapy: A Guide for Patients and Families

Targeted therapies

As researchers have learned more about the changes in lung cancertdedip ttheem
grow, they have been able to develop newer drugs that specifically targettihages.
These targeted drugs work differently from standard chemotherapy drugsfidrey
have different (and less severe) side effects. At this time, they are nevstiséid for
advanced lung cancers, either along with chemotherapy or by themselves.

Drugsthat target tumor blood vessel growth (angiogenesis)

For tumors to grow, they must form new blood vessels to keep them nourished. This
process is calledngiogenesisSome targeted drugs block this new blood vessel growth.

Bevacizumab (Avastin): Bevacizumab is a type of drug known as a monoclonal
antibody (a man-made version of a specific imnmune system protein). Istaegeular
endothelial growth factor (VEGF), a protein that helps new blood vessels to form.

This drug has been shown to prolong survival of patients with advanced lung cancer
when it is added to standard chemotherapy regimens as part of first-lineetmeat
Bevacizumab is given by infusion into a vein every 2 to 3 weeks. While chemotherapy



plus bevacizumab is usually given for 4 to 6 cycles, many doctors continue giving
bevacizumab by itself until the cancer starts growing again.

The possible side effects of this drug are different from (and may add toythose
chemotherapy drugs. Some of these effects can be serious.

Bevacizumab can cause serious bleeding, which limits its use to some ex$ent. It

typically not used in patients who are coughing up blood or who are on "blood thinners"
such as aspirin or warfarin (Coumadin). Most current guidelines do not recommend using
bevacizumab in patients with the squamous cell type of lung cancer, becauséeihdnay

to serious bleeding in the lungs. However, studies are under way to see if bevac&zumab i
safe as long as the squamous cell cancer is not located near large blood vdssels in t
center of the chest.

Other rare but possibly serious side effects include blood clots, holes forming in the
intestines, heart problems, and slow wound healing. More common side effects include
high blood pressure, tiredness, low white blood cell counts, headaches, mouth sores, loss
of appetite, and diarrhea.

Drugsthat target EGFR

Epidermal growth factor receptor (EGFR) is a protein found on the surfacksottce
normally helps the cells to grow and divide. Some lung cancer cells have too much
EGFR, which causes them to grow faster.

Erlotinib (Tarceva): Erlotinib is a drug that blocks EGFR from signaling the cell to
grow. It has been shown to help keep some lung tumors under control, especially in
women and in people who never smoked. It is used by itself, mainly for advanced lung
cancers if initial treatment with chemotherapy is no longer workingtigith may also

be used as the first treatment in patients whose cancers have a mutation) jochifwege
EGFR gene.

This drug is taken daily as a pill. The side effects of erlotinib tend to be rhialethose

of typical chemotherapy drugs. The most worrisome side effect for mapjege an
acne-like rash on the face and chest, which in some cases can lead to skin infections
Other side effects can include diarrhea, loss of appetite, and feeling tired.

Cetuximab (Erbitux): Cetuximab is a monoclonal antibody that targets EGFR. For
patients with advanced lung cancer, some doctors may add it to standard chematherap
part of first-line treatment.

Cetuximab is not FDA approved for use against lung cancer at this time, although it is
approved for use against other cancers, and doctors can prescribe it for use in lung
cancer. This drug is expensive, and not all insurance companies may cover ttie cost. |
you are considering taking this drug, it is important to find out beforehand if your
insurance will cover it.

Cetuximab is given by IV infusion, usually once a week. A rare but serious fededdf
cetuximab is an allergic reaction during the first infusion, which could caabéeprs



with breathing and low blood pressure. You may be given medicine before treaiment t
help prevent this. Many people develop skin problems such as an acne-like rash on the
face and chest during treatment, which in some cases can lead to infectionsid@ther
effects may include headache, tiredness, fever, and diarrhea.

For more detailed information on the skin problems that can result from anti-EGFR
drugs, see our documefkin Changes Caused by Targeted Therapies

Clinical trials

You may have had to make a lot of decisions since you've been told you have cancer.
One of the most important decisions you will make is choosing which treatment is best
for you. You may have heard about clinical trials being done for your typeoéicaOr
maybe someone on your health care team has mentioned a clinical trial to you.

Clinical trials are carefully controlled research studies that are wah patients who
volunteer for them. They are done to get a closer look at promising new treatments or
procedures.

If you would like to take part in a clinical trial, you should start by asking goctor if

your clinic or hospital conducts clinical trials. You can also call our cliticds

matching service for a list of clinical trials that meet your medicatiseYou can reach

this service at 1-800-303-5691 or on our Web site at www.cancer.org/clinicaltrials. You
can also get a list of current clinical trials by calling the Nati@waicer Institute's

Cancer Information Service toll-free at 1-800-4-CANCER (1-800-422-6237) or by
visiting the NCI clinical trials Web site at www.cancer.gov/clinicals.

There are requirements you must meet to take part in any clinicalftyial do qualify
for a clinical trial, it is up to you whether or not to enter (enroll in) it.

Clinical trials are one way to get state-of-the art cancer tedatfithey are the only way
for doctors to learn better methods to treat cancer. Still, they are not rigivefyone.

You can get a lot more information on clinical trials in our document c@llieccal
Trials: What You Need to Knowou can read it on our Web site or call our toll-free
number and have it sent to you.

Complementary and alternative therapies

When you have cancer you are likely to hear about ways to treat your candiewer re
symptoms that your doctor hasn't mentioned. Everyone from friends and family to
Internet groups and Web sites may offer ideas for what might help you. Thiéselse

can include vitamins, herbs, and special diets, or other methods such as acupuncture or
massage, to name a few.



What exactly are complementary and alter native ther apies?

Not everyone uses these terms the same way, and they are used to refer tdfenant di
methods, so it can be confusing. We agmplementaryo refer to treatments that are
usedalong withyour regular medical car@lternativetreatments are us@uastead ofa
doctor's medical treatment.

Complementary methods. Most complementary treatment methods are not offered as
cures for cancer. Mainly, they are used to help you feel better. Some méidtoalet

used along with regular treatment are meditation to reduce stress, acupunicéipe t

relieve pain, or peppermint tea to relieve nausea. Some complementary methods are
known to help, while others have not been tested. Some have been proven not be helpful,
and a few have even been found harmful.

Alternativetreatments: Alternative treatments may be offered as cancer cures. These
treatments have not been proven safe and effective in clinical trials. Somseof the
methods may pose danger, or have life-threatening side effects. But the biggesirdange
most cases is that you may lose the chance to be helped by standard mathoanhtre
Delays or interruptions in your medical treatments may give the camcertime to

grow and make it less likely that treatment will help.

Finding out more

It is easy to see why people with cancer think about alternative methods. Yowwant t
all you can to fight the cancer, and the idea of a treatment with few or no sits effe
sounds great. Sometimes medical treatments like chemotherapy can be &leeddo t
they may no longer be working. But the truth is that most of these alternative methods
have not been tested and proven to work in treating cancer.

As you consider your options, here are 3 important steps you can take:

* Look for "red flags" that suggest fraud. Does the method promise to cure akbr m
cancers? Are you told not to have regular medical treatments? Is theecineat
"secret" that requires you to visit certain providers or travel to another gduntr

» Talk to your doctor or nurse about any method you are thinking about using.

» Contact us at 1-800-227-2345 to learn more about complementary and alternative
methods in general and to find out about the specific methods you are looking at.

Thechoiceisyours

Decisions about how to treat or manage your cancer are always yours tdfryale

want to use a non-standard treatment, learn all you can about the method andotalk to y
doctor about it. With good information and the support of your health care team, you may
be able to safely use the methods that can help you while avoiding those that could be
harmful.



Treatment choices by stage for non-small cell lung cancer

The treatment options for non-small cell lung cancer (NSCLC) are based mmithlg
stage (extent) of the cancer, but other factors, such as a person's ovihafiriteung
function, as well as certain traits of the cancer itself, are also importa

If you smoke, one of the most important things you can do to be ready for treattoent is
try to quit. Studies have shown that patients who stop smoking after a diagnosis of lung
cancer tend to have better outcomes than those who don't.

Occult cancer

For these cancers, malignant cells are seen on sputum cytology but no obvious tumor ca
be found with bronchoscopy or imaging tests. They are usually early stagescance
Bronchoscopy is usually repeated about every 3 months to look for a tumor. If a tumor is
found, treatment will depend on the stage.

Stage 0

Because stage 0 NSCLC is limited to the lining layer of airways and has/aded
deeper into the lung tissue or other areas, it is usually curable by surgeryNdo
chemotherapy or radiation therapy is needed.

If you are healthy enough for surgery, you can usually be treated by segmewntectom
wedge resection (removal of defined segments or small wedges of the lungys@ance
some locations, such as where the windpipe divides into the left and right main bronchi,
may be treated with a sleeve resection, but in some cases they may be éaavio r
completely without removing a lobe or even an entire lung.

In some cases, photodynamic therapy, laser therapy, or brachytherapg onseful
alternatives to surgery for stage 0 cancers. If you are truly stages@ ttbatments will
probably cure you.

Stage |

If you have stage | NSCLC, surgery may be the only treatment you need. Tdreriam

be removed either by taking out one lung lobe (lobectomy) or by taking out a smaller
piece of a lung (sleeve resection, segmentectomy, or wedge resekti@ast some

lymph nodes within the lung and outside the lung in the mediastinum will be removed to
check them for cancer cells.

Segmentectomy or wedge resection is recommended only for treating thessstage |
cancers and for patients with other medical conditions that make removing théobwetire
dangerous. This stage is most suited for video-assisted thoracic surgery (\WFOEB)
surgeons believe it is better to perform a lobectomy if the patient canedtees it

offers the best chance for cure.



For some people with stage | NSCLC, adjuvant chemotherapy after surgelgwweay

the risk that cancer will return. But doctors aren't sure how best to detenmvhéch

people the benefits outweigh the downsides, so most don't recommend chemotherapy if it
looks like all of the cancer was removed with surgery. New lab tests that look at the
patterns of certain genes in the cancer cells appear promising and majytétysw

Studies are now under way to see if these tests are accurate.

After surgery, chemotherapy and/or radiation therapy may also be recomnietheéed i
pathology report shows that there were cancer cells at the edge of &wy sperimen.

This means that some cancer may have been left behind. Another approach would be to
have a second surgery to try to ensure that all the cancer has been removedg(ithis mi
be followed by chemotherapy as well.)

If you have serious medical problems that would prevent you from having surgery, you
may receive only radiation therapy as your main treatment. Radiofreqaklatipn
(RFA) may be another option if the tumor is small and in the outer part of the lung.

Stagel |

People who have stage Il NSCLC and are healthy enough for surgery usually have the
cancer removed by lobectomy, sleeve resection, or, less often, segmentectomy.
Sometimes removing the whole lung (pneumonectomy) is needed.

Any lymph nodes likely to have cancer in them are also removed. The extent of lymph
node involvement and whether or not cancer cells are found at the edges of the removed
tissues are important factors when planning the next step of treatment.

In some cases, chemotherapy (often along with radiation) may be recomrfaned be
surgery to try to shrink the tumor to make the operation easier.

After surgery, chemotherapy (with or without radiation therapy) is tyical
recommended to try to destroy any cancer cells left behind. As with stageelrs,

newer lab tests now being studied may allow doctors to tell which patients need this
adjuvant treatment and which are less likely to benefit from it.

If cancer cells are found at the edge of the tissue removed by surgerptlobepy and
radiation therapy are more likely to be used. Or your doctor may recommeruwhd,se
more extensive surgery, followed by chemotherapy.

If you have serious medical problems that would prevent you from having surgery, you
may receive only radiation therapy as your main treatment.

StagelllA

Treatment for stage IIIA NSCLC may include radiation therapy, cheenapy, surgery,

or some combination of these. For this reason, planning treatment for stage IILACNSC
will often require input from a medical oncologist, radiation oncologist, and a tborac
surgeon. Treatment options will depend on the size of the tumor, where it is located in



your lung, which lymph nodes it has spread to, your overall health, and how well you are
tolerating treatment.

For patients who can tolerate it, treatment usually starts with chenyothesiéh or

without radiation therapy. Surgery may be an option after this if the doctor thipks an
remaining cancer can be removed and the patient is healthy enough. (eds€gidl
cases, where the cancer has not reached the lymph nodes in the middle of the chest,
surgery may be an option as the first treatment.) This is often followed bytierapy,
and possibly radiation therapy if it hasn't been given before.

For people who can't tolerate chemotherapy or surgery, radiation therapgliy tie
treatment of choice.

StagellIB

Stage IlIB NSCLC has usually spread too widely to be completely removeddsrg
If you are in fairly good health you may be helped by chemotherapy andaoadiati
therapy.

Again, treatment depends on a person's overall health and how well they arentpierati
For people who can't have chemotherapy, radiation therapy is usually theetreatm
choice.

Because treatment is unlikely to cure these cancers, taking part in al ¢tiaicof newer
treatments may be a good option. Several clinical trials are in progréstetmine the
best treatment for people with this stage of lung cancer.

Stage IV

Stage IV NSCLC is widespread when it is diagnosed. Because these caweesgrhad

to distant sites, they are very hard to cure. Treatment options depend on the site of the
distant spread, the number of tumors, and your overall health. If you are in otherwise
good health, treatments such as surgery, chemotherapy, and radiation therapypmay he
you live longer and make you feel better by relieving symptoms, even thoughéhéy a
likely to cure you. Other treatments, such as photodynamic therapy othieissgyy, may
also be used to help relieve symptoms. In any case, if you are going to rezaiveent

for advanced NSCLC, be sure you understand the goals of treatment before you start

Cancer that has spread widely throughout the body is usually treated with lcheapgt

as long as the person is healthy enough to tolerate it. The targeted therapizumab
(Avastin) is FDA-approved for use with chemotherapy in people who are not atdkgh ri

for bleeding (that is, they do not have squamous cell NSCLC, have not coughed up blood,
and are not taking "blood thinning" medicine). However, some doctors may use it for
certain patients with squamous cell cancer as long as the tumor is not neaidach

vessels in the center of the chest. If bevacizumab is used, it is often continuadtaven
chemotherapy is finished.



Other targeted drugs may also be useful in some situations. Adding the anti-E@FR dru
cetuximab (Erbitux) to chemotherapy may be an option, especially in people wiai ca
get bevacizumab. For people whose cancers have certain changes in thedB&FR g
some doctors may recommend using the anti-EGFR drug erlotinib (Tarceva)figsitse
the first treatment.

For cancers that have caused a malignant pleural effusion (fluid in the spaae tre
lungs), the fluid may be drained and pleurodesis may be done to help prevent it from
coming back. Then chemotherapy and/or targeted drugs may be given.

Cancer that is limited in the lungs and has only spread to one other site (such as)he bra
is not common but can sometimes be treated with surgery and/or radiation tRerapy.
example, a single tumor in the brain may be treated with surgery or steedition

(such as the Gamma Knife), followed by radiation to the whole brain. Treatmeiné for

lung tumor is then based on its T and N stages, and may include surgery and/or
chemotherapy.

As with other stages, treatment for stage IV lung cancer depends on aspeveoal

health and how well they are tolerating it. For example, some people not in good health
might get only 1 chemotherapy drug instead of 2. For people who can't tolerate
chemotherapy, radiation therapy is usually the treatment of choice.tk@ahents such

as laser therapy, photodynamic therapy, or stent placement may also be uged to he
relieve symptoms caused by lung tumors.

Because treatment is unlikely to cure these cancers, taking part in al ¢timloof newer
treatments may be a good option.

Cancer that progressesor recurs after treatment

If cancer continues to grow during treatment or comes back, furthenéeiavill

depend on the extent of the cancer, what treatments have been used, and a person's health
and desire for further treatment. It is important to understand the goal tfrdmer

treatment — if it is to try to cure the cancer, to slow its growth, or to help relieve

symptoms — as well as the likelihood of benefits and risks.

If cancer continues to grow during initial treatment such as radiatiorpthera
chemotherapy may be tried. If a cancer continues to grow during combination
chemotherapy, second line treatment most often consists of a single chenyatinegap
such as docetaxel or pemetrexed, or the targeted therapy erlotinib (Tarceva).

Smaller cancers that recur locally in the lungs can sometimes &ateetwith surgery or
radiation therapy (if it hasn't been used before). Cancers that recur imibie tpdes
between the lungs are usually treated with chemotherapy, possibly alongdiétion if
it hasn't been used before. For cancers that return at distant sites, chemathefap
targeted therapies are often the treatments of choice.

At some point, it may become clear that standard treatments are no longetingritrel
cancer. If you want to continue anti-cancer treatment, you might think abowd et



in a clinical trial of newer lung cancer treatments. While these are naysabive best
option for every person, they may benefit you as well as future patients.

Even if your cancer can't be cured, you should be as free of symptoms as pdssible. |
curative treatment is not an option, treatment aimed at specific sites qanetitee

symptoms and may even slow the spread of the disease. Symptoms such as shortness of
breath or coughing up blood caused by cancer in the lung airways can often be treated
effectively with radiation therapy, brachytherapy, laser therapy, pyoéoadic therapy,

stent placement, or even surgery if needed. Radiation therapy can be used to help control
cancer spread in the brain or relieve pain in a specific area if cancer éad. spr

Many people with lung cancer are concerned about pain. If the cancer growsniza
nerves it can sometimes cause pain, but this can almost always be trieatecBf with
pain medicines. Sometimes radiation therapy or other treatments will hegl al \&
important that you talk to your doctor and take advantage of these treatments.

Deciding on the right time to stop treatment aimed at curing the cancer asdfocare
that relieves symptoms is never easy. Good communication with doctors, nurses, family
friends, and clergy can often help people facing this situation.

More treatment information

For more details on treatment options — including some that may not be addressed in this
document — the National Cancer Institute (NCI) and the National Comprehensser Ca
Network (NCCN) are good sources of information.

The NCI provides treatment guidelines via its telephone information center (1-800-4-
CANCER) and its Web site (www.cancer.gov). Detailed guidelines intendedefdryus
cancer care professionals are also available on www.cancer.gov

The NCCN, made up of experts from many of the nation's leading cancescenter
develops cancer treatment guidelines for doctors to use when treatingspdinese are
available on the NCCN Web site (www.nccn.org). The NCCN also has a patientversi
of the treatment guidelines for non-small cell lung cancer, available atweamvorg.

What should you ask your doctor about non-
small cell lung cancer?

It is important for you to have honest, open discussions with your cancer care tegm. Th
want to answer all of your questions, no matter how minor you might think they are.
Some questions to consider:

* What kind of lung cancer do | have?
» Has my cancer spread beyond the primary site?

* What is the stage of my cancer, and what does that mean in my case?



* Are there other tests that need to be done before we can decide on treatment?
* Are there other doctors | need to see?

* How much experience do you have treating this type of cancer?

* What treatment choices do | have?

* What do you recommend and why?

* What is the goal of the treatment?

* What are the chances my cancer can be cured with these options?

» What risks or side effects are there to the treatments you suggest? ldavddhey
likely to last?

» How quickly do we need to decide on treatment?

» What should | do to be ready for treatment?

* How long will treatment last? What will it involve? Where will it be done?
* What would we do if the treatment doesn't work or if the cancer recurs?

* What type of follow-up will | need after treatment?

Along with these sample questions, be sure to write down some of your own. For
instance, you might want more information about recovery times so you can plan your
work or activity schedule. Or you may want to ask about second opinions or about
clinical trials for which you may qualify.

What happens after treatment for non-small
cell lung cancer?

For some people with lung cancer, treatment may remove or destroy the cancer.
Completing treatment can be both stressful and exciting. You may be relieveidho fi
treatment, but find it hard not to worry about cancer growing or coming back. (When
cancer comes back after treatment, it is cabedirrence) This is a very common
concern in people who have had cancer.

It may take a while before your fears lessen. But it may help to know tingtcaacer
survivors have learned to live with this uncertainty and are living full lives. Our
documentLiving With Uncertainty: The Fear of Cancer Recurrergiges more detailed
information on this.

For some other people, the lung cancer may never go away completely. These people
may get regular treatments with chemotherapy, radiation therapy, orloghegpies to

help keep the cancer in check. Learning to live with cancer as a more of a chreasée dis
can be difficult and very stressful. It has its own type of uncertainty.



Follow-up care

If you have completed treatment, your doctors will still want to watch yoelglds is

very important to go to all of your follow-up appointments. During these visits, your
doctors will ask questions about any problems you may have and may do exams and lab
tests or imaging tests (such as x-rays or CT scans).

In people with no signs of cancer remaining, most doctors recommend follow-up visits
and CT scans every 4 to 6 months for the first 2 years after treatment, dgd/igiar
and CT scans after this.

Follow-up is needed to check for cancer recurrence or spread, as welliakmids
effects of certain treatments. This is the time for you to talk to your caameteam
about any changes or problems you notice and any questions or concerns you have.

Almost any cancer treatment can have side effects. Some may lastfoneéks to
several months, but others can last the rest of your life. Don't hesitateytmutetlancer
care team about any symptoms or side effects that bother you so they can help you
manage them.

If cancer does recur, treatment will depend on the location of the cancer and what
treatments you've had before. It may be surgery, radiation therapy, tieeapyt

targeted therapy, or some combination of these. For more information on how recurrent
cancer is treated, see the section "Treatment choices by stage for tiarebag

cancer." For more general information on dealing with a recurrence, ypalso want

to see the documentvhen Your Cancer Comes Back: Cancer Recurtenoe can get

this document by calling 1-800-227-2345.

Keep your health insurance and copies of your medical
records

At some point after your cancer diagnosis and treatment, you may find yoeeset a

new doctor who does not know anything about your medical history. It is important that
you be able to give your new doctor the details of your diagnosis and treatmkat. Ma
sure you have this information handy:

» A copy of your pathology report(s) from any biopsies or surgeries
* If you had surgery, a copy of your operative report(s)

* If you were in the hospital, a copy of the discharge summary that doctors prepare
when patients are sent home

* If you had radiation therapy, a summary of the type and dose of radiation and when
and where it was given

« If you had chemotherapy or targeted therapies, a list of the drugs, drug daoses, a
when you took them



It is also important to keep health insurance. Tests and doctor visits cost a lot, and even
though no one wants to think of their cancer coming back, this could happen.

Lifestyle changes

You can't change the fact that you have had cancer. What you can change is hoa you |
the rest of your life — making choices to help you stay healthy and feellasswelu can.

This can be a time to look at your life in new ways. Maybe you are thinking about how to
improve your health over the long term. Some people even start during cartoeentea

M ake healthier choices

For many people, a diagnosis of cancer helps them focus on their health in ways they
may not have thought much about in the past. Are there things you could do that might
make you healthier? Maybe you could try to eat better or get more exdfaigee you

could cut down on the alcohol, or give up tobacco. Even things like keeping your stress
level under control may help. Now is a good time to think about making changes that can
have positive effects for the rest of your life. You will feel better andwithalso be

healthier.

You can start by working on those things that worry you most. Get help with those that
are harder for you. For instance, if you smoke, one of the most important things you can
do to improve your chances for treatment success is to quit. Studies have shown that
patients who stop smoking after a diagnosis of lung cancer have better outcomes than
those who don't. If you are thinking about quitting smoking and need help, call the
American Cancer Society at 1-800-227-2345.

Eating better

Eating right can be hard for anyone, but it can get even tougher during andraftar ca
treatment. Treatment may change your sense of taste. Nausea canlidera.prou may
not feel like eating and lose weight when you don't want to. Or you may have gained
weight that you can't seem to lose. All of these things can be very frustrating

If treatment caused weight changes or eating or taste problems, do theubemsh and

keep in mind that these problems usually get better over time. You may find itdelps

eat small portions every 2 to 3 hours until you feel better. You may also want to ask you
cancer team about seeing a dietitian, an expert in nutrition who can give yoandeas

how to deal with these treatment side effects.

One of the best things you can do after cancer treatment is put healthyhebiisgnto
place. You may be surprised at the long-term benefits of some simple changes, like
increasing the variety of healthy foods you eat. Try to eat 5 or more genfin

vegetables and fruits each day. Choose whole grain foods instead of those made with
white flour and sugars. Try to limit meats that are high in fat. Cut back on pedcess
meats like hot dogs, bologna, and bacon. Better yet, don't eat any of these, if ybu can.
you drink alcohol, limit yourself to 1 or 2 drinks a day at the most.



Rest, fatigue, work, and exercise

Extreme tiredness, callddtigue is very common in people treated for cancer. This is not
a normal tiredness, but a "bone-weary" exhaustion that doesn't get bettersivitFor

some people, fatigue lasts a long time after treatment, and can make it hlaedrfoo t
exercise and do other things they want to do. But exercise can help reduee fatigu
Studies have shown that patients who follow an exercise program tailored to their
personal needs feel better physically and emotionally and can cope better, too.

If you were sick and not very active during treatment, it is normal for ymasE,
endurance, and muscle strength to decline. Any plan for physical activity shoudrfit
own situation. An older person who has never exercised will not be able to take on the
same amount of exercise as a 20-year-old who plays tennis twice a weekhdwen't
exercised in a few years, you will have to start slowly — maybe juskimgtahort walks.

Talk with your health care team before starting anything. Get theiroopatiout your
exercise plans. Then, try to find an exercise buddy so you're not doing it aloneg Havin
family or friends involved when starting a new exercise program can givihgbextra
boost of support to keep you going when the push just isn't there.

If you are very tired, you will need to balance activity with rest. It is @kest when you
need to. Sometimes it's really hard for people to allow themselves to resthehieme
used to working all day or taking care of a household, but this is not the time to push
yourself too hard. Listen to your body and rest when you need to. (For more indormati
on dealing with fatigue, please deatigue in People With CancandAnemia in People
With Cancer)

Keep in mind exercise can improve your physical and emotional health.
* It improves your cardiovascular (heart and circulation) fitness.
» Along with a good diet, it will help you get to and stay at a healthy weight.
* It makes your muscles stronger.
* It reduces fatigue and helps you have more energy.
* It can help lower anxiety and depression.
* It makes you feel happier.

* It helps you feel better about yourself.

And long term, we know that exercise plays a role in helping to lower the risk of some
cancers. In the American Cancer Society guidelines on physicalaébivtancer
prevention, we recommend that adults take part in at least 30 minutes of moderate to
vigorous physical activity, above usual activities, on 5 or more days of the week6@5 t
minutes of intentional physical activity are even better.



Can | lower my risk of the cancer progressing or coming back?

Most people want to know if there are specific lifestyle changes timesnake to reduce
their risk of cancer progressing or coming back. Unfortunately, for mostrsaheee is
little solid evidence to guide people. This doesn't mean that nothing will helpustt's |
that for the most part this is an area that hasn't been well studied. Most studies ha
looked at lifestyle changes as ways of preventing cancer in the first ptacdowing it
down or preventing it from coming back.

However, there are some things people can do that might help them live longer or reduce
the risk of lung cancer returning.

Quitting smoking: If you smoke, quitting is important. It has been shown to help
improve outcomes and reduce the risk of recurrence, especially in people witbtagel
lung cancer. Of course, quitting smoking may have other health benefits as well,
including lowering the risk of some other cancers. If you need help quitting, tadkito
doctor or call the American Cancer Society at 1-800-227-2345.

Diet and nutrition: Possible links between diet and lung cancer progression or
recurrence are much less clear. As noted earlier, some studies haveeslige stiets

high in fruits and vegetables might help prevent lung cancer from developing inthe firs
place, but this has not been studied in people who already have lung cancer. Some early
studies have suggested that people with early stage lung cancer who have tagher vit

D levels might have better outcomes, but more research is needed to confirm this. O
other hand, studies have found that beta carotene supplements may actualg itherea

risk of lung cancer in smokers. Because of the lack of data in this area, it'saimport

talk with your health care team before making any major dietary chéingksling

taking any supplements) to try to improve your prognosis.

How about your emotional health?

When treatment ends, you may find yourself overcome with many differenioashot
This happens to a lot of people. You may have been going through so much during
treatment that you could only focus on getting through each day. Now it may fesl like
lot of other issues are catching up with you.

You may find yourself thinking about death and dying. Or maybe you're more dware o

the effect the cancer has on your family, friends, and career. You may takdaoket

your relationships with those around you. Unexpected issues may also cause cancern. F
instance, as you feel better and have fewer doctor visits, you will sebegaltin care

team less often and have more time on your hands. These changes can make seme peopl
anxious.

Almost everyone who has been through cancer can benefit from getting somk type o
support. You need people you can turn to for strength and comfort. Support can come in
many forms: family, friends, cancer support groups, church or spiritual groups onl
support communities, or one-on-one counselors. What's best for you depends on your
situation and personality. Some people feel safe in peer-support groups or education



groups. Others would rather talk in an informal setting, such as church. Otherseainay f
more at ease talking one-on-one with a trusted friend or counselor. Whatever yoer sourc
of strength or comfort, make sure you have a place to go with your concerns.

The cancer journey can feel very lonely. It is not necessary or good foo yryutd deal

with everything on your own. And your friends and family may feel shut out if you do

not include them. Let them in, and let in anyone else who you feel may help. If ytiu aren
sure who can help, call your American Cancer Society at 1-800-227-2345 and we can put
you in touch with a group or resource that may work for you.

What happens if treatment is no longer working?

If cancer keeps growing or comes back after one kind of treatment, gmspafssible to
try another treatment plan that might still cure the cancer, or at leet gl@nough to
help you live longer and feel better. But when a person has tried many different
treatments and the cancer has not gotten any better, the cancer tends to ésistane r
to all treatment. If this happens, it's important to weigh the possible limitetitberiea
new treatment against the possible downsides, including treatment side. &feryone
has their own way of looking at this.

This is likely to be the hardest part of your battle with cancer — when you have bee
through many medical treatments and nothing's working anymore. Your doctor exay off
you new options, but at some point you may need to consider that treatment is not likely
to improve your health or change your outcome or survival.

If you want to continue to get treatment for as long as you can, you need to think about
the odds of treatment having any benefit and how this compares to the possible risks and
side effects. In many cases, your doctor can estimate how likely itéamicer will

respond to treatment you are considering. For instance, the doctor may sagréhat m
treatment might have about a 1 in 100 chance of working. Some people are still tempted
to try this. But it is important to think about and understand your reasons for choosing
this plan.

No matter what you decide to do, you need to feel as good as you can. Make sure you are
asking for and getting treatment for any symptoms you might have, such aserausea
pain. This type of treatment is callpdlliative care

Palliative care helps relieve symptoms, but is not expected to cure the diseasde

given along with cancer treatment, or can even be cancer treatment. €nendfis its

purpose — the main purpose of palliative care is to improve the quality of your life, or

help you feel as good as you can for as long as you can. Sometimes thisisiegns

drugs to help with symptoms like pain or nausea. Sometimes, though, the treatments used
to control your symptoms are the same as those used to treat cancer. For instance,
radiation might be used to help relieve bone pain caused by cancer that has spread to the
bones. Or chemo might be used to help shrink a tumor and keep it from blocking the
bowels. But this is not the same as treatment to try to cure the cancer.



At some point, you may benefit from hospice care. This is special care Hiatthe

person rather than the disease; it focuses on quality rather than length obsteofivhe

time, it is given at home. Your cancer may be causing problems that need to bednanage
and hospice focuses on your comfort. You should know that while getting hospice care
often means the end of treatments such as chemo and radiation, it doesn't maart you c
have treatment for the problems caused by your cancer or other health conititions
hospice the focus of your care is on living life as fully as possible and feelngjleess

you can at this difficult time. You can learn more about hospice in our document called
Hospice Care

Staying hopeful is important, too. Your hope for a cure may not be as bright, but there is
still hope for good times with family and friends — times that are filled héippiness

and meaning. Pausing at this time in your cancer treatment giveschanee to refocus

on the most important things in your life. Now is the time to do some things you've
always wanted to do and to stop doing the things you no longer want to do. Though the
cancer may be beyond your control, there are still choices you can make.

What's new in non-small cell lung cancer
research and treatment?

Lung cancer research is currently being done in medical centers throughoutlthe wor
Progress in prevention, early detection, and treatment basrdrent research is
expected to save many thousands of lives each year.

Prevention

Tobacco

At this time, many researchers believe that prevention offers theegt®pportunity to
fight lung cancer. Although decades have passed since the link between smoking and
lung cancers was clearly identified, scientists estimate that smigkstij responsible for
about 87% of lung cancer deaths. Research is continuing on:

» Ways to help people quit smoking through counseling, nicotine replacement, and
other medicines

» Ways to convince young people to never start smoking

* Inherited differences in genes that may make some people much more likely to g
lung cancer if they smoke or are exposed to someone else's smoke

Diet, nutrition, and medicines

Although researchers are looking for ways to use vitamins or medicines to pregent lun
cancer in people at high risk, so far none have been shown to conclusively reduce risk.
Some studies have suggested that a diet high in fruits and vegetables may offer some



protection, but more research is needed to confirm this. For now, most researchers think
that simply following the American Cancer Society dietary recommemsafsuch as
maintaining a healthy weight and eating at least 5 servings of fndtseggetables each

day) may be the best strategy.

Early detection

In the past, large studies were done to determine whether routine chgsaxdasputum
cytology testing could save lives. Most researchers concluded that thesidesit find
lung cancers early enough to significantly lower the risk of death from lungrcance
However, some researchers disagree about the best way to interpreditds dada, and
the debate continues.

As mentioned in "Can non-small cell lung cancer be found early?", a largektnml
called the National Lung Screening Trial (NLST) recently found thaalsgiT scanning

in people at high risk of lung cancer (due to smoking history) lowered the risk of death
from lung cancer, when compared to chest x-rays. What this finding means should
become more apparent in the near future.

Another approach uses newer, more sensitive tests to look for cancer cells in sputum
samples. Researchers have recently found several changes that ofteaheafdd¢A of

lung cancer cells. Current studies are looking at new diagnostic tests thitaibe
recognize these DNA changes to see if this approach is useful in finding luregscanc
an earlier stage.

Diagnosis
Fluor escence bronchoscopy

Also known asautofluorescence bronchoscoplyis technique may help doctors find
some lung cancers earlier, when they may be easier to treat. For thisetdsi;tor

inserts a bronchoscope through the mouth or nose and into the lungs. The end of the
bronchoscope has a special fluorescent light on it, instead of a normal (white) light

The fluorescent light causes abnormal areas in the airways to show up imentdétdor
than healthy parts of the airway. Some of these areas might not be visible urtder whi
light, so the color difference may help doctors find these areas sooner. Some cancer
centers now use this technique to look for early lung cancers, especially ihtbere
obvious tumors seen with normal bronchoscopy.

Virtual bronchoscopy

This imaging test uses CT scans to create detailed 3-dimensionalpafttine airways
in the lungs. The images can be viewed as if the doctor were actually using a
bronchoscope.



Virtual bronchoscopy has some possible advantages over standard bronchoscoqy. First, i
is non-invasive and doesn't require anesthesia. It also helps doctors view saags airw

that might not be seen with standard bronchoscopy, such as those being blocked by a
tumor. But it has some drawbacks as well. For example, it doesn't show color dhanges
the airways that might indicate a problem. It also doesn't allow a doctdetsamples

of suspicious areas like bronchoscopy does. Still, it can be a useful tool in some
situations, such as in people who might be too sick to get a standard bronchoscopy.

This test will likely become more available as the technology improves.

Treatment

Ster eotactic body radiation therapy

Stereotactic body radiation therapy (SBRT) is a newer type of treaitthean be used
for some very early stage (small) lung cancers when surgery isn't an, astiatly for
other medical reasons.

Instead of giving small doses of radiation each day for several weeks, &R Very
focused beams of high-dose radiation given on one or a few days. Several beams are
aimed at the tumor from different angles. To target the radiation prediselyerson is

put in a specially designed body frame for each treatment. This reducesvitiment of

the lung tumor during breathing. Like other forms of external radiation, thengett

itself is painless.

Early results with SBRT have been very promising, and it seems to have akdoi ris
complications. But because it is still a fairly new technique, there isnh fong-term
data on its use.

Chemother apy

New combinations: Many clinical trials are comparing the effectiveness of newer
combinations of chemotherapy drugs. These studies are also providing inforrbatibn a
reducing side effects, especially in patients who are older and have othlerphelaliéms.
Doctors are also studying better ways to combine chemotherapy withoadrerapy

and other treatments.

Lab teststo help predict if chemo will be helpful: Doctors know that adjuvant
chemotherapy after surgery may be more helpful for some people witl{stadg | or

II) cancers than for others, but figuring out which patients to give it to is natleasy
early studies, newer lab tests that look at patterns of certain genes in theceliad¢ave
shown promise in telling which people might benefit most. Larger studies of these te
are now trying to confirm their usefulness.

Other lab tests may help predict whether a lung cancer will respond to paxtivenao
drugs. For example, studies have found that tumors with high levels of the ERCCL1
protein are less likely to respond to chemo that includes cisplatin or carboplatin, while



tumors with high levels of the RRML1 protein seem less likely to respond to chemo with
gemcitabine. Some doctors are now using tests for these markers to helihgwideice
of treatment.

Maintenance chemotherapy: For people with advanced lung cancers who can tolerate
chemotherapy, combinations of 2 drugs are typically given for about 4 to 6 cycles.
Doctors often do not give more chemotherapy unless the cancer starts graaumdag
some recent studies have found that with cancers that have not progressed, continuing
treatment beyond the 4 to 6 cycles with a single drug — either a chemotherapyahrug

as pemetrexed or a targeted drug such as erlotinib — may help some people dixe long
This is known asnaintenance therapyA possible downside to this continued treatment

is that people may not get a break from having side effects from chemotHeoapsy
doctors now recommend maintenance therapy, while others await furthecheseshis
topic.

Targeted therapies

Researchers are learning more about the inner workings of lung cansé¢haetontrol

their growth and spread. This is being used to develop new targeted therapies. Some of
these treatments, such as bevacizumab (Avastin) and erlotinib (Tarcea)eady

being used to treat non-small cell lung cancer. Others are now being testadtah cli

trials to see if they can help people with advanced lung cancer live longer or tieigve
symptoms.

For example, about 5% of non-small cell lung cancers have been found to have a
rearrangement in a gene called ALK. This change is most often seen in okersifor

light smokers) who have the adenocarcinoma subtype of NSCLC. A recentaindy f

that a new drug called crizotinib, an ALK inhibitor, shrank lung cancers sigmifjca

about 60% of patients with this gene change, even though most of them had already had
chemotherapy. The drug is taken twice a day as a pill, and seems to hgwvaifdigide
effects. Larger studies of this drug are being done to see if it will help pe@pleriger.

Some of the other targeted drugs in late stage clinical trials include vadinD®dxXAA,
ASA404), afatinib (BIBW 2992), and motesanib (AMG 706). Some targeted drugs
already approved for use against other types of cancer, such as sorafgaia(Nand
sunitinib (Sutent), are also being tested for use against NSCLC.

Researchers are also working on lab tests to help predict which patiertsrveilit from
which drugs. Studies have found that some patients do not benefit from certain targeted
therapies, whereas others are more likely to have their tumors shrink sighyfié-or
example, a test that finds changes in the EGFR gene makes it much mgrhékel
person's lung cancer will respond to treatment with erlotinib (Tarcav&G&R

inhibitor. Similar gene tests for other treatments are now being studiecctPiggdino

might benefit could save some people from trying treatments that are umdiketyk for

them and would probably cause unneeded side effects.

Vaccines: Several types of vaccines for boosting the body's immune response against
lung cancer cells are being tested in clinical trials. Unlike vacciraasagnfections like



measles or mumps, these vaccines are designed to help treat, not prevenhdeng ca
One possible advantage of these types of treatments is that they seem to hiweteery
side effects, so they might be useful in people who can't tolerate otheranést

Some vaccines are made up of lung cancer cells that have been grown in the kab, or ev
of cell components, such as parts of proteins commonly found on cancer cells. For
example, L-BLP25 (Stimuvax) is a vaccine made up of a piece of a protein Mt

is encased in a fat droplet (liposome) to make it more effective. A small atpatients

with advanced NSCLC suggested it may improve survival time. Larger Stadideing
done to try to confirm this.

At this time, vaccines are only available in clinical trials.

Additional resources

More information from your American Cancer Society

The following related information may also be helpful to you. These materegide
ordered from our toll-free number, 1-800-227-2345.

After Diagnosis: A Guide for Patients and Families (also available iniSpa
Asbestos

Caring for the Patient With Cancer at Home: A Guide for Patients and Fa(ailse
available in Spanish)

Guide to Quitting Smoking (also available in Spanish)
Lasers in Cancer Treatment
Living With Uncertainty: The Fear of Cancer Recurrence

Pain Control: A Guide for Those With Cancer and Their Loved Ones (also available i
Spanish)

Peripheral Neuropathy Caused by Chemotherapy

Photodynamic Therapy

Questions About Smoking, Tobacco, and Health (also available in Spanish)
Radon

Skin Changes Caused by Targeted Therapies

Surgery (also available in Spanish)

Understanding Chemotherapy: A Guide for Patients and Families (alsabde an
Spanish)



Understanding Radiation Therapy: A Guide for Patients and Familiesafadgable in
Spanish)

When Your Cancer Com&ack: Cancer Recurrence

The following books are available from the American Cancer Society. Calllu808-
227-2345 to ask about costs or to place your order.

American Cancer Society Complete Guide to Complementary & Alternative Cancer
Therapies

American Cancer Society Complete Guide to Nutrition for Cancer Survivors
American Cancer Society's Guide to Pain Control

Cancer in the Family: Helping Children Cope with a Parent's lliness

Caregiving: A Step-by-Step Approach for Caring for the Person with Cancer at Home
What Helped Get Me Through: Cancer Patients Share Wisdom and Hope

What to Eat During Cancer Treatment

When the Focus Is on Care: Palliative Care and Cancer

National organizations and Web sites*

In addition to the American Cancer Society, other sources of patient information a
support include:

American Lung Association
Toll-free number: 1-800-586-4872 (1-800-LUNGUSA)
Web site: www.lungusa.org

L ungcancer.org
Toll-free number: 1-800-813-4673 (1-800-813-HOPE)
Web site: www.lungcancer.org

Lung Cancer Alliance
Toll-free number: 1-800-298-2436
Web site: www.lungcanceralliance.org

National Cancer Institute
Toll-free number: 1-800-422-6237 (1-800-4-CANCER)
Web site: www.cancer.gov

*Inclusion on this list does not imply endorsemanthe American Cancer Society.

No matter who you are, we can help. Contact us anytime, day or night, for intormati
and support. Call us 4t800-227-2345 or visit www.cancer.org.
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