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Lung Cancer (Non-Small Cell)

What is non-small cell lung cancer?

Lung cancer starts when cells of the lung become abnormal and begin to grow out of
control. As more cancer cells develop, they can form into a tumor and spread to other
areas of the body. (To learn more about how cancers start and spra&tiasée

Cancer?)

Types of non-small cell lung cancer

There are 2 main types of lung cancer:
» About 80% to 85% of lung cancers a@n-small cell lung cancer (NSCLC)
» About 10% to 15% aremall cell lung cancer (SCLC)

These types of lung cancer are treated very differefltig. information covers non-
small cell lung cancer.For information on small cell lung cancer, $emg Cancer
(Small Cell)

There are subtypes of NSCLC, which start from different types of lurgy Beit they are
grouped together as NSCLC because the approach to treatment and progriosig (out
are often similar.

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

This type of lung cancer occurs mainly in current or former smokers, butsbishe

most common type of lung cancer seen in hon-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 outer parts of the lung. Though it tends to grow
slower than other types of lung cancer and is more likely to be found before it has spread
this varies from patient to patient.

People with a type of adenocarcinoma cadlddnocarcinoma in sit(previously called
bronchioloalveolar carcinomitend to have a better outlook than those with other types
of lung cancer.

Squamous cell (epidermoid) carcinomaAbout 25% to 30% of all lung cancers are
squamous cell carcinomas. These cancers start in early versions of squallspusich
are flat cells that line the inside of the airways in the lungs. They areliofked to a
history of smoking and tend to be found in the central part of the lungs, near a main
airway (bronchus).

Large cell (undifferentiated) carcinoma: This type accounts for about 10% to 15% of
lung cancers. It can appear in any part of the lung. It tends to grow and spré&d quic
which can make it harder to treat. A subtype of large cell carcinoma, kndamgasell
neuroendocrine carcinomas a fast-growing cancer that is very similar to small cell lung
cancer.

Other subtypes:A few other subtypes of NSCLC, such as adenosquamous carcinoma
and sarcomatoid carcinoma, are much less common.

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

Lung carcinoid tumors: Carcinoid tumors of the lung account for fewer than 5% of lung
tumors. Most of these grow slowly. For more information about these tumotsjrsge
Carcinoid Tumor

Other lung tumors: Other types of lung cancer such as adenoid cystic carcinomas,
lymphomas, and sarcomas, as well as benign lung tumors such as hamartonnas are ra
These are treated differently from the more common lung cancers and are ustetisc
here.

Cancers that spread to the lungsCancers that start in other organs (such as the breast,
pancreas, kidney, or skin) can sometimes spread (metastasize) to the lungseharethe
not lung cancers. For example, cancer that starts in the breast and spreadisngstis

still breast cancer, not lung cancer. Treatment for metastatic cartberltings is based

on where it started (the primary cancer site).



How the lungs function

Your lungs are 2 sponge-like organs in your chest. Your right lung has 3 sectiomk, calle
lobes Your left lung has 2 lobes. The left lung is smaller because the heart takes up more
room on that side of the body.

When you breathe in, air enters through your mouth or nose and goes into your lungs
through thdrachea(windpipe). The trachea divides into tubes calieahchi(singular,
bronchug, which enter the lungs and divide into smaller bronchi. These divide to form
smaller branches calldmonchioles At the end of the bronchioles are tiny air sacs known
asalveoli.

The alveoli absorb oxygen from the inhaled air into your blood and remove carbon
dioxide from the blood. This is expelled from the body when you exhale. Taking in
oxygen and getting rid of carbon dioxide are your lungs’ main functions.

Lung cancers typically start in the cells lining the bronchi and parts of thedohas
the bronchioles or alveoli.
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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 thin, dome-shaped muscle callediiphragmseparates the chest
from the abdomen. When you breathe, the diaphragm moves up and down, forcing air in
and out of the lungs.

Key statistics for lung cancer

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

How common is lung cancer?

Lung cancer (both small cell and non-small cell) is the second most common oancer i
both men and women (not counting skin cancer). In men, prostate cancer is more
common, while in women breast cancer is more common. About 14% of all new cancers
are lung cancers.

The American Cancer Society’s estimates for lung cancer in the United 802016
are:

» About 224,390 new cases of lung cancer (117,920 in men and 106,470 in women)
» About158,080 deaths from lung cancer (85,920 in men and 72,160 in women)

Lung cancer is by far the leading cause of cancer death among both men amg wome
about 1 out of 4 cancer deaths are from lung cancer. Each year, 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 65 or older, while less than 2% are younger than 45. The average age at the
time of diagnosis is about 70.

Lifetime chance of getting lung cancer

Overall, the chance that a man will develop lung cancer in his lifetime is aboa#1 i
for a woman, the risk is about 1 in 17. 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 20% more likely to develop lung cancer than white men. The rate is
about 10% lower in black women than in white women. Both black and white women



have lower rates than men, but the gap is closing. The lung cancer rate has baeg dropp
among men over the past few decades, but only for about the last decade in women.

Statistics on survival in people with lung cancer vary depending on the stégg)(ex
the cancer when it is diagnosed. For survival statistics based on the stageaat#re c
see “Non-small cell lung cancer survival rates by stage.”

Despite the very serious prognosis (outlook) of lung cancer, some people with earlie
stage cancers are cured. More than 430,000 people alive today have been diaghosed wi
lung cancer at some point.

Visit the American Cancer Society’s Cancer Statistics Center for ore key statistics.

Non-small cell lung cancer risk factors

A risk factor is anything that affects a person’s chance of gettirgeash such as cancer.
Different cancers have different risk factors. Some risk factors, lik&isigy can be
changed. Others, like a person’s age or family history, can’t be changed.

But having a risk factor, or even several, does not mean that you will get the disegs
some people who get the disease may have few or no known risk factors.

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

Risk factors you can change

Tobacco smoke

Smoking is by far the leading risk factor for lung cancer. About 80% 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. The longer you 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 caisleas much as
regular cigarettes. Smoking menthol cigarettes might increase kheeyes more since
the menthol allows smokers to inhale more deeply.

Secondhand smokelf 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. Secondhand smoke is thought to cause more than 7,000 deaths
from lung cancer each year.

If you or someone you care about needs help quitting, segwde to Quitting Smoking
or call the American Cancer Society at 1-800-227-2345



Exposure to radon

Radon is a naturally occurring radioactive gas that results from the bvaakdo
uranium in soil and rocks. You can't see, taste, or smell it. According to the US
Environmental Protection Agency (EPA), radon is the second leading cause of lung
cancer in this country, 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. Breathing it in exposes your lungs to small amounts of
radiation. This may increase a person’s risk of lung cancer.

Homes and other buildings in nearly any part of the United States can have high indoor
radon levels (especially in basements).

For more information, sdeadon and Cancer

Exposure to asbestos

People who work with asbestos (such as in mines, mills, textile plants, places wher
insulation is used, and shipyards) are several times more likely to die of lumg.canc
Lung cancer risk is much greater in workers exposed to asbestos who also ssoke. It’
clear how much low-level or short-term exposure to asbestos might raiseahoey dsk.

People exposed to large amounts of asbestos also have a greater risk of developing
mesothelioma, a type of cancer that starts in the pleura (the lining sungtindilungs).
For more on this type of cancer, $dalignant Mesothelioma

In recent years, government regulations have greatly reduced the usestdsasbe
commercial and industrial products. It's still present in many homes and other older
buildings, but it's not usually considered harmful as long as it's not released irtio the
by deterioration, demolition, or renovation. For more informationAsbestos and
Cancer Risk

Exposure to other cancer-causing agents in the wopkace

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

* Radioactive ores such as uranium

* Inhaled chemicals such as arsenic, beryllium, cadmium, silica, vinyl dé&)arickel
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 there, so if ywanvond these
agents, be careful to limit your exposure whenever possible.

Arsenic in drinking water

Studies of people in parts of Southeast Asia and South America with high levels of
arsenic in their drinking water have found a higher risk of lung cancer. naiese
studies, the levels of arsenic in the water were many times higher thanythioakyt
seen in the United States, even areas where arsenic levels are aboveRkmrmakt
Americans who are on public water systems, drinking water is not a majoe sdurc
arsenic.

Certain dietary supplements

Studies looking at the possible role of vitamin supplements in reducing lung cakcer ris
have had disappointing results. In fact, 2 large studies found that smokers who took beta
carotene supplements actually had an increased risk of lung cancer. Tteeofethalse

studies suggest that smokers should avoid taking beta carotene supplements.

Risk factors you cannot change

Previous radiation therapy to the lungs

People who have had radiation therapy to the chest for other cancers are atdkidoer
lung cancer, particularly if they smoke; for example, people who have beed tieat
Hodgkin disease or women who get radiation after a mastectomy for breast cance
Women who have radiation therapy to the breast after a lumpectomy do not appear to
have a higher than expected risk of lung cancer.

Air pollution
In cities, air pollution (especially near heavily trafficked roads) appeamaise 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 czancee due
to outdoor air pollution.

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 people who have had lung cancer may haveya slightl
higher risk of lung cancer themselves, especially if the relative \agaased at a

younger age. It's not clear how much of this risk might be due to shared genes among
family members and how much might be from shared household exposures (such as
tobacco smoke or radon).

Researchers have found that genetics seems to play a role in some faithileestrong
history of lung cancer. (See “Do we know what causes non-small cell lung 2gncer

Factors with uncertain or unproven effects on lung cancer
risk

Smoking marijuana

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

Marijuana smoke contains tar and many of same cancer-causing substangedrhat a
tobacco smoke. (Tar is the sticky, solid material that remains after buamdgs 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, which gives any cancer-causing substances morainjbp oot

deposit in the lungs. And because marijuana is still illegal in many plaogsy ot be
possible to control what other substances it might contain.

But those who use marijuana tend to smoke fewer marijuana cigarettes in aneskor
than the amount of tobacco consumed by cigarette smokers. The lesser amount smoked
would make it harder to see an impact on lung cancer risk.

It's been hard to study whether there is a link between marijuana and lung caacerebe
marijuana has been illegal in many places for so long, and it's not easy to gather
information about the use of illegal drugs. Also, in studies that have looked at past
marijuana use in people who had lung cancer, most of the marijuana smokers also
smoked cigarettes. This can make it hard to know how much any increased risk is from
tobacco and how much might be from marijuana. More research is needed to know the
cancer risks from smoking marijuana.

Talc and talcum powder

Talc is a mineral that in its natural form may contain asbestos. Some studies have
suggested that talc miners and millers might have a higher risk of lung ealcether
respiratory diseases because of their exposure to industrial grade talthdsigtudies
have not found an increase in lung cancer rate.



Talcum powder is made from talc. By law since the 1970s, 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 lung cancer risk.

What causes non-small cell lung cancer?

We don’t know what causes each case of lung cancer. But we do know many of the risk
factors for these cancers (see “Non-small cell lung cancer risk$gcand how some of
them cause cells to become cancerous.

Smoking

Tobacco smoking is by far the leading cause of lung cancer. About 80% of lung cancer
deaths are caused by smoking, and many others are caused by exposure to secondhand
smoke.

Smoking is clearly the strongest risk factor for lung cancer, but it oftematsewnith

other factors. Smokers exposed to other known risk factors such as radon and asbestos
are at even higher risk. Not everyone who smokes gets lung cancer, so otherikactors |
genetics likely play a role as well (see below).

Lung cancer in non-smokers

Not all people who get lung cancer are smokers. Many people with lung ceacer a
former smokers, but many others never smoked at all.

Lung cancer in non-smokers can be caused by exposure to radon, secondhand smoke, air
pollution, or other factors. Workplace exposures to asbestos, diesel exhaust, or certain
other chemicals can also cause lung cancers in some people who don’t smoke.

A small portion of lung cancers occur in people with no known risk factors for the
disease. Some of these might just be random events that don’t have an outside cause, but
others might be due to factors that we don’t yet know about.

Lung cancers in non-smokers are often different in some ways from those thatoccur i
smokers. They tend to occur at younger ages. Lung cancers 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 treatment.

Gene changes that may lead to lung cancer

Scientists know how some of the risk factors for lung cancer can cause certgesciman
the DNA of lung cells. These changes can lead to abnormal cell growth andpsesnet
cancer. DNA is the chemical in our cells that makes up our genes, which control how our



cells function. We usually look like our parents because they are the source of our DNA
But DNA also can influence our risk for developing certain diseases, includirgg som
kinds of cancer.

Some genes help control when cells grow, divide to make new cells, and die:
* Genes that help cells grow, divide, or stay alive are caliedgenes

» Genes that help keep cell division under control or cause cells to die at the rgght tim
are calledumor suppressor genes

Cancers 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. But inherited mutations alone 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, people who inherit certain DNA changes in a particular chromosome
(chromosome 6) are more likely to develop lung cancer, even if they don’t smoke or only
smoke a little.

Some people seem to inherit a reduced ability to break down or get rid of cgresrot
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 inherit faulty DNA repair mechanisms that make it morg likey will
end up with DNA changes. People with DNA repair enzymes that don’t work normally
might be especially vulnerable to cancer-causing chemicals and radiation.

Researchers are developing tests that may help identify such people, bugstseaest
not yet used routinely. For now, doctors recommend that all people avoid 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 mathartterited.
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 clangess e
random events that sometimes happen inside a cell, without having an outside cause.

Acquired changes in certain genes, such a3 B or p16tumor suppressor genes and
theK-RASor ALK oncogenes, are thought to be important in the development of non-
small cell lung cancer. Changes in these and other genes may also make some lung



cancers more likely to grow and spread than others. Not all lung cancers shareghe s
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 lung cancers can be prevented. But there are things you can do that might lowe
your risk, such as changing the risk factors that you can control.

Stay away from tobacco

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 stop smoking before a cancer develops, your damaged lung tissue grsidutsly
to repair itself. No matter what your age or how long you've smoked, quitting may low
your risk of lung cancer and help you live longer. If you would like help quitting
smoking, see ouBuide to Quitting Smokingr call the American Cancer Society at 1-
800-227-2345.

Avoid radon

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 informatidtader and
Cancer

Avoid or limit exposure to cancer-causing chemicals

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 cell&mogr®). When
people work where these exposures are common, they should be kept to a minimum.

Eat a healthy diet

A healthy diet with lots of fruits and vegetables may also help reduce yoaf tisng
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 supplements of beta-carotene, a nutrient relatedno vitam
A, appear to increase the rate of lung cancer in these people.

Some people who get lung cancer do not have any clear 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?

Usually symptoms of lung cancer do not appear until the disease is already at an
advanced stage. Even when lung cancer does cause symptoms, many people k&y mista
them for other problems, such as an infection or long-term effects from smoking. This
may delay the diagnosis.

Some lung cancers are found early by accident as a result of tests fanetheal

conditions. For example, lung cancer may be found by tests done for other reasons in
people with heart disease, pneumonia, or other lung conditions. A small portion of these
people do very well and may be cured of lung cancer.

Screening is the use of tests or exams to find a disease in people who don’t have
symptoms. Doctors have looked for many years for a good screening tesigf@ahcer,
but only in recent years has a study shown that a test known as a low-dose C7 (LDCT
scan can help lower the risk of dying from this disease.

The National Lung Screening Trial

The National Lung Screening Trial (NLST) was a large clinicall tiniat looked at using

LDCT of the chest to screen for lung cancer. CT scans of the chest provide tadeel de
pictures than chest x-rays and are better at finding small abnormairatba lungs.

Low-dose CT of the chest uses lower amounts of radiation than a standard chest CT and
does not require the use of intravenous (1V) contrast dye.

The NLST compared LDCT of the chest to chest x-rays in people at high risk of lung
cancer to see if these scans could help lower the risk of dying from lung cdmeer. T

study included more than 50,000 people ages 55 to 74 who were current or former
smokers and were in fairly good health. To be in the study, they had to have at least a 30
pack-year history of smoking.

A pack-year is the number of cigarette packs smoked each day multiplied by the numbe
of years a person has smoked. Someone who smoked a pack of cigarettes per day for 30
years has a 30 pack-year smoking history, as does someone who smoked 2 packs a day
for 15 years.



Former smokers could enter the study if they had quit within the past 15 yeastudje
did not include people if they had a history of lung cancer or lung cancer symptoms, if
they had part of a lung removed, if they needed to be on oxygen at home to help them
breathe, or if they had other serious medical problems.

People in the study got either 3 LDCT scans or 3 chest x-rays, each aaraioadook

for abnormal areas in the lungs that might be cancer. After several theastudy found

that people who got LDCT had a 16% lower chance of dying from lung cancer than those
who got chest x-rays. They were also 7% less likely to die overall (fngraause) than

those who got chest x-rays.

Screening with LDCT was also shown to have some downsides that need to be
considered. One drawback of this test is that it also finds a lot of abnormalitieaka

to be checked out with more tests, but that turn out not to be cancer. (About 1 out of 4
people in the NLST had such a finding.) This may lead to additional tests such as other
CT scans or more invasive tests such as needle biopsies or even surgery to remove a
portion of lung in some people. These tests can sometimes lead to complicatioas (like
collapsed lung) or rarely, death, even in people who do not have cancer (or who have
very early stage cancer).

LDCTs also expose people to a small amount of radiation with each test. $ttisdes

the dose from a standard CT, but it is more than the dose from a chest x-ray. Some peopl
who are screened may end up needing further CT scans, which means more radiation
exposure. When done in tens of thousands of people, this radiation may cause a few
people to develop breast, lung, or thyroid cancers later on.

The NLST was a large study, but it left some questions that still need to beethSvwa
example, it's not clear if screening with LDCT scans would have the séact ief

different people were allowed in the study, such as those who smoke less (orljot at al
or people younger than age 55 or older than 74. Also, in the NLST, patients got 3 scans
over 2 years. It's not yet clear what the effect would be if people wezersd for longer
than 2 years.

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

American Cancer Society’s guidelines for lung cancer
screening

The American Cancer Society has thoroughly reviewed the subject of lurey canc
screening and issued guidelines that are aimed at doctors and otherdregtitoeiders:

Patients should be asked about their smoking history. Patients who meet ALL of the
following criteria may be candidates for lung cancer screening:

* 55t0 74 years old



* In fairly good health (discussed further down)

» Have at least a 30 pack-year smoking history (discussed above)

 Are either still smoking or have quit smoking within the last 15 years
These criteria were based on what was used in the NLST.

Doctors should talk to these patients about the benefits, limitations, and potentisl har
of lung cancer screening. Screening should only be done at facilities that hagatthe
type of CT scanner and that have a lot of experience using low-dose CT (LD@3) sca
for lung cancer screening. The facility should also have a team of spetraistan

provide the appropriate care and follow-up of patients with abnormal results onrbe sca

For patients

If you fit all of the criteria listed above for lung cancer screening, yoluyaur doctor (or
other health care provider) should talk about screening, including possible benefits and
harms, as well as the limitations of screening.

The main benefit is a lower chance of dying of lung cancer, which accountsrfgr ma
deaths in current and former smokers. Still, it's important to be aware that, tikarwi
type of screening, not everyone who gets screened will benefit. ScreerfingdD@i

will not find all lung cancers, and not all of the cancers that are found will be fougd ear

Even if a cancer is found by screening, you may still die from lung cancer LBIES,

often finds things that turn out not to be cancer, but have to be checked out with more
tests to know what they are. You might need more CT scans, or even invasive tests such
as a lung biopsy, in which a piece of lung tissue is removed with a needle or during
surgery. These tests have risks of their own (see above).

Screening should only be done at facilities that have the right type of CT scadnkat
have experience in LDCT scans for lung cancer screening. The faedifjdsalso have a
team of specialists that can give patients the appropriate care andupllibwhere are
abnormal results on the scans. You might not have the right kind of facility nearby, so
you may need to travel some distance to be screened.

If you and your doctor decide that you should be screened, you should get a LDCT every
year until you reach the age of 74, as long as you are still in good health.

If you smoke, you should get counseling about stopping. You should be told about your
risk of lung cancer and referred to a smoking cessation program. Screening ggooaot
alternative to stopping smoking. For help quitting, seeGuide to Quitting Smokingr

call the American Cancer Society at 1-800-227-2345.



What does “in fairly good health” mean?

Screening is meant to find cancer in people who do not have symptoms of the disease.
People who already have symptoms that might be caused by lung cancer magtseed te
such as CT scans to find the underlying cause, which in some cases may heBcancer
this kind of testing is for diagnosis and is not the same as screening. Some ofitile poss
symptoms of lung cancer that kept people out of the NLST were coughing up blood and
weight loss without trying.

To get the most benefit from screening, patients need to be in good health. For gxample
they need to be able to have surgery and other treatments to try to cure lungf daiscer
found. Patients who need home oxygen therapy probably couldn’t withstand having part
of a lung removed, and so are not candidates for screening. Patients with oblusr seri
medical problems that would shorten their lives or keep them from having surgery might
not benefit enough from screening for it to be worth the risks, and so should also not be
screened.

Metal implants in the chest (like pacemakers) or back (like rods in the spim@)terfere
with x-rays and lead to poor quality CT images of the lungs. People with thesetypes
implants were also kept out of the NLST, and so should not be screened with CT scans
for lung cancer according to the ACS guidelines.

Non-small cell lung cancer signs and
symptoms

Most lung cancers do not cause any symptoms until they have spread, but some people
with early lung cancer do have symptoms. If you go to your doctor when you fitst not
symptoms, your cancer might be diagnosed at an earlier stage, whermtgatmore

likely to be effective. The most common symptoms of lung cancer are:

* A cough that does not go away or gets worse

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

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

* Weight loss and loss of appetite

» Shortness of breath

* Feeling tired or weak

* Infections such as bronchitis and pneumonia that don’t go away or keep coming back



* New onset of wheezing
When lung cancer spreads to distant organs, it may cause:
» Bone pain (like pain in the back or hips)

» Nervous system changes (such as headache, weakness or numbness of an arm or leg,
dizziness, balance problems, or seizures), from cancer spread to the brain or spinal
cord

* Yellowing of the skin and eyes (jaundice), from cancer spread to the liver

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

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

Some lung cancers can caggadromeswhich are groups of very specific symptoms.

Horner syndrome

Cancers of the top part of the lungs (sometimes cBlidgrtoast tumojssometimes can
affect certain nerves to the eye and part of the face, causing a groupptdrsgnealled
Horner syndrome

» Drooping or weakness of one eyelid
» 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

Pancoast tumors can also sometimes cause severe shoulder pain.

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 can press on the SVC, which can cause the blood to
back up in the veins. This can lead to 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 become life-threatening, and neetie&beloke

right away.



Paraneoplastic syndromes

Some lung cancers can make hormone-like substances that enter the bloodstream and
cause problems with distant tissues and organs, even though the cancer haschtit sprea
those tissues or organs. These problems are galatheoplastic syndromeSometimes
these syndromes can be the first symptoms of lung cancer. Because the syaffigicims
organs besides the lungs, patients and their doctors may suspect at first thasea dis
other than lung cancer is 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 urination,
thirst, constipation, nausea, vomiting, belly pain, weakness, fatigue, dizziness,
confusion, and other nervous system problems

» Excess growth/thickening of certain bones, especially those in the fingevtiphk
is often painful

* Blood clots

» Excess breast growth in men (gynecomastia)

Again, many of these symptoms are more likely to be caused by something other than
lung cancer. Still, if you have any of these problems, it's important to see yator do
right away so the cause can be found and treated, if needed.

Tests for non-small cell lung cancer

Some lung cancers can be found by screening, but most lung cancers are found because
they are causing problems. If you have possible signs or symptoms of lung sarce

your doctor, who will examine you and may order some tests. The actual diaginosis

lung cancer is made by looking at a sample of lung cells under a microscope.

Medical history and physical exam

Your doctor willask about your medical history to learn about your symptoms and
possible risk factors. Your doctor will also examine you to look for signs of lungicanc
or other health problems.

If the results of your history and physical exam suggest you might have gy ca
more tests will be done. These could include imaging tests and/or gettingbiopising
tissue.



Imaging tests

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

» To look at suspicious areas that might be cancer
* To learn how far cancer may have spread
* To help determine if treatment is working

» To look for possible signs of cancer coming back after treatment

Chest x-ray

This is often the first test your doctor will do to look for any abnormal areas lartgs.
Plain x-rays of your chest can be done at imaging centers, hospitals, and svee|
doctors’ offices. If something suspicious is seen, your doctor may order msre tes

Computed tomography (CT) scan

A CT scan uses x-rays to make detailed cross-sectional images of youmsoeigd of
taking one picture, like a regular x-ray, a CT scanner takes many piciutestates
around you while you lie on a table. A computer then combines these pictures into
images of slices of the part of your body being studied.

A CT scan is more likely to show lung tumors than routine chest x-rays. It cashalso

the size, shape, and position of any lung tumors and can help find enlarged lymph nodes
that might contain cancer that has spread from the lung. This test can alsd tzelosk

for masses in the adrenal glands, liver, brain, and other internal organs thiabenityie

to the spread of lung cancer.

CT-guided needle biopsyif a suspected area of cancer is deep within your body, a CT
scan can be used to guide a biopsy needle into the suspected area.

Magnetic resonance imaging (MRI) scan

Like CT scans, MRI scans provide detailed images of soft tissues. But Mgl sea
radio waves and strong magnets instead of x-rays. A contrast matkeclgzadolinium
is often injected into a vein before the scan to better see detalils.

MRI scans are most often used to look for possible spread of lung cancer to the brain or
spinal cord. Rarely, MRI of the chest may be done to see if the cancer has goown in
central structures in the chest.



Positron emission tomography (PET) scan

For this test, a form of radioactive sugar (known as FDG) is injected into the blood.
Because cancer cells in the body are growing quickly, they absorb more of the
radioactive sugar. This radioactivity can be seen with a special camera.

PET/CT scan:Often a PET scan is combined with a CT scan using a special machine
that can do both at the same time. This lets the doctor compare areas of higher
radioactivity on the PET scan with the more detailed appearance of thanateaCT
scan. This is the type of PET scan most often used in patients with lung cancer.

If you appear to have early stage lung cancer, your doctor can use this tgstsieehél

the cancer has spread to nearby lymph nodes or other areas, which can help détermine
surgery may be an option for you. This test can also be helpful in getting a betiér idea
an abnormal area on another imaging test might be cancer.

PET/CT scans can also be useful if your doctor thinks the cancer might havelsgrea
doesn’t know where. They can show spread of cancer to the liver, bones, adrenal glands,
or some other organs. They are not as useful for looking at the brain, since aleldsain c
use a lot of glucose.

PET/CT scans are often helpful in diagnosing lung cancer, but their role inranecki
whether treatment is working is unproven. Most doctors do not recommend PET/CT
scans for routine follow up of patients with lung cancer after treatment.

Bone scan

For this test, a small amount of low-level radioactive material is ggeato the blood.
The substance settles in areas of bone changes throughout the entire skeleton. This
radioactivity can be seen with a special camera.

A bone scan can help show if a cancer has spread to the bones. But this test isn’t needed
very often because PET scans, which are often done in patients with non-smatigell |
cancer, can usually show if cancer has spread to the bones. 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.

Tests for diagnosing lung cancer

Symptoms and the results of certain tests may strongly suggest thepa Ipas lung
cancer, but the actual diagnosis is made by looking at lung cells with a microscope

The cells can be taken from lung secretions (sputum or phlegm), fluid removed from the
area around the lung (thoracentesis), or from a suspicious area usingesonaedgery
(known as diopsy. The choice of which test(s) to use depends on the situation.



Sputum cytology

A sample of mucus you cough up from the lungs (sputum) is looked at under a
microscope to see if it has cancer cells. The best way to do this is to get @awitygm
samples from you 3 days in a row. This test is more likely to help find cancertathat s
in the major airways of the lung, such as squamous cell lung cancers. It mayasot be
helpful for finding other types of non-small cell lung cancer. If your doctspects lung
cancer, further testing will be done even if no cancer cells are found in thensput

Thoracentesis

If there is a buildup of fluid around the lungs (callgaleural effusiol, doctors can
perform thoracentesis to find out if it is caused by cancer spreading to theolinirey
lungs (pleura). The buildup might also 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 for cancer cells
Chemical tests of the fluid are also sometimes useful in telling a malifgrzartierous)

pleural effusion from one that is not.

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

Needle biopsy

Doctors can often use a hollow needle to get a small sample from a suspiesus ar
(mass).

* In afine needle aspiration (FNA)biopsy, the doctor uses a syringe with a very thin,
hollow needle to withdraw (aspirate) cells and small fragments of tissue.

* In acore biopsy, a larger needle is used to remove one or more small cores of tissue.
Samples from core biopsies are larger than FNA biopsies, so they are ofiéeregre

An advantage of needle biopsies is that they don’t require a surgical incision. The
drawback is that they remove only a small amount of tissue. In some casesllgyrti

with FNA biopsies), the amount removed might not be enough to both make a diagnosis
and to classify DNA changes in the cancer cells that can help doctors chbosecar

drugs.

Transthoracic needle biopsyif the suspected tumor is in the outer part of the lungs, the
biopsy needle can be inserted through the skin on the chest wall. The area where the
needle is to be inserted may be numbed with local anesthesia first. The doctordlesn gui



the needle into the area while looking at the lungs with either fluoroscopy (whiich is
an x-ray, but creates a moving image on a screen rather than a singlequidilmg or
CT scans.

If CT is used, the needle is inserted toward the mass (tumor), a CT image isndken, a
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 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 is called a
pneumothoraxit can cause part of the lung to collapse and possibly trouble breathing. If
the air leak is small, it often gets better without any treatment. Lartgaks are treated

by putting a small tube into the chest space and sucking out the air over a day or tw
after which it usually heals on its own.

Other approaches to needle biopsiegin FNA biopsy may also be done to check for
cancer in the lymph nodes between the lungs:

» Transtracheal FNArtransbronchial FNAs done by passing the needle through the
wall of the trachea (windpipe) or bronchi (the large airways leading into thg)lung
during bronchoscopy or endobronchial ultrasound (described below).

* In some patients an FNA biopsy is done during endoscopic esophageal ultrasound
(described below) by passing the needle through the wall of the esophagus.

Bronchoscopy

Bronchoscopy can help the doctor find some tumors or blockages in the larger airways of
the lungs, which can often be biopsied during the procedure.

For this exam, a lighted, flexible fiber-optic tube (calldot@nchoscopkis passed
through the 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 givenimeedic
through an intravenous (IV) line to make you feel relaxed.

Small instruments can be passed down the bronchoscope to take biopsy samples. The
doctor can also sample cells from the lining of the airways with a small bmsichial
brushing) or by rinsing the airways with sterile saltwater (broneveahing). These

tissue and cell samples are then looked at under a microscope.

Tests to find lung cancer spread in the chest

If lung cancer has been found, it's often important to know if it has spread to the lymph
nodes in the space between the lungs (mediastinum) or other nearby areas atiecta

a person’s treatment options. Several types of tests can be used to look for this cance
spread.



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 trangjies

off sound waves and picks up the echoes as they bounce off body tissues. The echoes are
converted by a computer into an 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 suspiciaisuaie@as

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 test is like 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 is just behind the windpipe and is close to some lymph nodes inside the
chest to which lung cancer may spread. As with endobronchial ultrasound, the transducer
can be pointed in different directions to look at lymph nodes and other structures 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.

Mediastinoscopy 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 by a surgeon while you are under general anesthesia (in a deep $leapaim
difference 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. Instruments can be passed through this tube to take tissue samgles from
lymph nodes along the windpipe and the major bronchial tube areas. Looking at the
samples under a microscope can show if they have cancer cells.



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 lets the surgeon
reach some lymph nodes that can’'t be reached by mediastinoscopy.

Thoracoscopy

Thoracoscopy can be done to find out if cancer has spread to the spaces between the
lungs and the chest wall, or to the linings of these spaces. It can also be usquléo sam
tumors 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 procedtire i
often done just to diagnose lung cancer, unless other tests such as needle biopsies are
unable to get enough samples for the diagnosis.

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

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

than one cut is made.) The doctor then puts a thin, 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 possible cancer deposits on the lining of the lung or ches
wall and remove small pieces of tissue for examination. (When certain arelsec

reached with thoracoscopy, the surgeon may need to make a larger incision intthe ches
wall, known as @horacotomy)

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, knowidas-assisted thoracic
surgery (VATS)is described in more detail in Surgery for non-small cell lung cancer.

Lab tests of biopsy and other samples

Samples that have been collected during biopsies or other tests are sent to aypatholog
lab. A pathologist, a doctor who uses lab tests to diagnose diseases such asvitncer
look at the samples with a microscope and may do other special tests to help better
classify the cancer. (Cancers from other organs can spread to the lsngsyit’

important to find out where the cancer started, because treatment is difigpentling

on the type of cancer.)

The results of these tests are described in a pathology report, which is usukbjeava
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 get a second opinion of your
pathology report by having your tissue samples sent to a pathologist at another lab.

For more information on understanding your pathology report, see the Lung Pathology
section of our website.



Immunohistochemical tests

For this test, very thin slices of the samples are attached to glasscojee slides. The
samples are then treated with special proteins (antibodies) that attach asiyecific
substance found in certain cancer cells. If the cancer cells have that seia$tanc

antibody will attach to the cells. Chemicals are then added so that antibodigs chan

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 calsaateould
mean certain targeted drugs might help treat the cancer. For example:

» The epidermal growth factor receptor (EGFR) is a protein that sometimessajppear
high amounts on the surface of cancer cells and helps them grow. Some drugs that
target EGFR seem to work best against lung cancers with certain chatiges in
EGFRgene, which are more common in certain groups, such as non-smokers,
women, and Asians. But these drugs don’t seem to be as helpful in patients whose
cancer cells have changes in KlRASgene. Many doctors now test for changes in
genes such &GFRandKRASto determine if these newer treatments are likely to be
helpful.

» About 5% of non-small cell lung cancers (NSCLCs) have a change in a gene called
ALK. This change is most often seen in non-smokers (or light smokers) who have the
adenocarcinoma subtype of NSCLC. Doctors may test cancers for changeAlii the
gene to see if drugs that target this change may help them.

» About 1% to 2% of NSCLCs have a rearrangement iflRtb&1gene, which might
make the tumor respond to certain targeted drugs. A similar percentage have a
rearrangement in tiRET gene. Certain drugs that target cells VIREET gene changes
might be options for treating these tumors.

Newer lab tests for certain other genes or proteins may also help guideite af
treatment. Some of these are described in What's new in non-small cell lueg canc
research and treatment?

Blood tests

Blood tests are not used to diagnose lung cancer, but they can help to get a sense of a
person’s overall health. For example, they can be used to help determine if a person is
healthy enough to have surgery.

A complete blood count (CBC)ooks at whether your blood has normal numbers of
different types of blood cells. For example, it can show if you are anemic dHawe
number of red blood cells), if you could have trouble with bleeding (due to a low number



of blood platelets), or if you are at increased risk for infections (becausewfrauimber
of white blood cells). This test will be repeated regularly if you arectieaith
chemotherapy, because these drugs can affect blood-forming cells of thedrom&. m

Blood chemistry testscan 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 high level of lactate
dehydrogenase (LDH).

Pulmonary function tests

Pulmonary function tests (PFTs) are often done after lung cancer is diagmssedhow

well your lungs are working (for example, how much emphysema or chronic kisighi
present). This is especially important if surgery might be an option in treaérgancer.
Surgery to remove lung cancer may mean removing part or all of a lung, sepiggant

to know how well the lungs are working beforehand. Some people with poor lung
function (like those with lung damage from smoking) don’t have enough lung reserve to
withstand removing even part of a lung. These tests 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 bieathd out
through a tube that is connected to a machine that measures airflow.

Sometimes PFTs are coupled with a test calleartanial blood gasIn this test, blood is
removed from an artery (instead of from a vein, like most other blood tests) to eneasur
the amount of oxygen and carbon dioxide that it contains.

Non-small cell lung cancer stages

What is the stage of a cancer?

The stage of a cancer describes how far it has spread. Your treatment and $rognosi
(outlook) depend, to a large extent, on the cancer’s stage.

There are actually 2 types of staging descriptions for non-small cglclmcer
(NSCLC).

» Theclinical stageis based on the results of physical exams, biopsies, imaging tests
(CT scan, chest x-ray, PET scan, etc.), and other tests, which are desddbedisn
non-small cell lung cancer diagnosed?

« If you have surgery, your doctor can also determing@é#tieologic stage which is
based on the same factors as the clinical stage, plus what is found as a tksult of
surgery.



The clinical and pathologic stages might be different in some cases. For ex@umipig
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 people with NSCLC do not have surgery, the clinical stagenisisét
when describing the extent of this cancer. But when it is available, the pathsiigg is
likely to be more accurate than the clinical stage, as it uses the additionalatibn
obtained at surgery.

Understanding the stage of your NSCLC

The system used most often to stage NSCLC is the American Joint Committee en Canc
(AJCC)TNM system, which is based on:

* The size of the main (primaryymor (T) and whether it has grown into nearby areas.

» Whether the cancer has spread to nearby (regional) Ipoghéss (N) Lymph nodes
are small bean-shaped collections of immune system cells to which caftears
spread before going to other parts of the body.

» Whether the cancer has spreask{astasizecl M) to other organs of the body. 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. Higher numbers mean the cancer is more advanced. Once the T, N, and M
categories have been determined, this information is combined in a processtagked
grouping and an overall stage is assigned.

Details of the TNM staging system

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

T categories for lung cancer

TX: The main (primary) tumor can’t be assessed, or cancer cells weremnsspatum
cytology or bronchial washing 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 centimeters (cm)—slightly less than 1¥4 inches—
across, has not reached the membranes that surround the lungs (visceral pleura$, and doe
not affect the 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:
* Itis larger than 3 cm across 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 call@a. 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 has grown into 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 categories for lung cancer
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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 categories for 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.

Mla: Any of the following:

» 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
effusior).

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, Il, lll, or IV. This process is callage groupingSome
stages are subdivided into A and B. The stages identify cancers that hanlara si
outlook (prognosis) and thus are treated in a similar way. Patients with loger sta
numbers tend to have a better outlook.

Ocecult (hidden) 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 O

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.

Stage IA

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 1B
T2a, NO, MO: The cancer has 1 or more of the following features:
* The main tumor is larger than 3 cm across 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.



Stage IIA
Three main combinations of categories make up this stage.

T1a/T1lb, 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 larger than 3 cm across 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 larger than 5 cm across 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.
Stage 1B
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 larger than 5 cm across 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.
Stage IlIA
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 tfsubleart

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 separatesshéainehe
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, NO or 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.

Stage I1IB
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, 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.

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 tina®r. It
not spread to distant sites.

Stage IV
Two combinations of categories make up this stage.

Any T, any N, Mla: 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 therfglisw
true:

» The cancer has spread to the other lung.

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

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

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 dispdnhdges or
to other organs such as the liver, bones, or brain.

Non-small cell lung cancer survival rates, by
stage

Survival rates tell you what portion of people with the same type and stage af @ance
still alive a certain amount of time (usually 5 years) after they diagnosed. These
numbers can't tell you how long you will live, but they may help give you a better
understanding about how likely it is that your treatment will be successful. seopée
will want to know the survival rates for their cancer type and stage, and some peopl
won't. If you don’t want to know, you don’t have to.



What is a 5-year survival rate?

Statistics on the outlook for a certain type and stage of cancer are often givgeaas 5
survival rates, but many people live longer — often much longer — than 5 years. The 5-
year survival rate is the percentage of people who live at least Sajtarbeing

diagnosed with cancer. For example, a 5-year survival rate of 80% means that an
estimated 80 out of 100 people who have that cancer are still alive 5 yearsiaffer be
diagnosed. Keep in mind, however, that many of these people live much longer than 5
years after diagnosis.

But remember, the 5-year survival rates are estimates — your outlookrgdrasad on a
number of factors specific to you.

Survival rates don't tell the whole story

Survival rates are often based on previous outcomes of large numbers of people who had
the disease, but they can’t predict what will happen in any particular perase’sitere
are a number of limitations to keep in mind:

» The numbers below are among the most current available. But to get 5-yeaalsurvi
rates, doctors have to look at people who were treated at least 5 years ago. As
treatments are improving over time, people who are now being diagnosed with non-
small cell lung cancer (NSCLC) may have a better outlook than these ctatistiv.

» These statistics are based on the stage of the cancer when it wasdirssedh They
do not apply to cancers that later come back or spread, for example.

» The outlook for people with NSCLC varies by the stage (extent) of the cancer —in
general, the survival rates are higher for people with earlier stagersaBut many
other factors can affect a person’s outlook, such as the subtype of NSCLC, gene
changes in the cancer cells, the person’s age and overall health, and how well the
cancer responds to treatment. The outlook for each person is specific to his or her
circumstances.

Your doctor can tell you how these numbers may apply to you, as he or she is familiar
with your particular situation.

Survival rates for non-small cell lung cancer, by stage

The numbers below are calculated from the National Cancer InstitutelR 8&tabase,
based on people who were diagnosed with NSCLC between 1998 and 2000. Although
they are based on people diagnosed several years ago, they are the masitescent
published for the current AJCC staging system.

These survival rates include people who die from causes other than cancer.



» The 5-year survival rate for people with stage IA NSCLC is about 49%. For people
with stage IB NSCLC, the 5-year survival rate is about 45%.

* For stage IlA cancer, the 5-year survival rate is about 30%. For sBagariter, the
survival rate is about 31%.

» The 5-year survival rate for stage IlIA NSCLC is about 14%. For stage I8:ca
the survival rate is about 5%.

* NSCLC that has spread to other parts of the body is often hard to treat. Metasstatic
stage IV NSCLC, has a 5-year survival rate of about 1%. Still, thedtaremany
treatment options available for people with this stage of cancer.

Remember, these survival rates are only estimates — they can’t predtatill happen

to any individual person. We understand that these statistics can be confusing and may
lead you to have more questions. Talk to your doctor to better understand your specific
situation.

Non-small cell lung cancer treatment

If you've been diagnosed with non-small cell lung cancer (NSCLC), your ceaicer
team will discuss your treatment options with you. It's important that you tarefully
about your choices. You will want to weigh the benefits of each treatment opéimistag
the possible risks and side effects.

Which treatments are used for NSCLC?

Depending on the stage of the cancer and other factors, treatment options fomgaople
NSCLC can include:

» Surgery

* Radiofrequency ablation (RFA)
* Radiation therapy

* Chemotherapy

» Targeted therapies

* Immunotherapy

Palliative treatments can also be used to help with symptoms.



In many cases, more than one of type of treatment is used. To learn about the most
common approaches to treating these cancerd,reaément choices for non-small cell
lung cancer, by stage

Which doctors treat NSCLC?

You may have different types of doctors on your treatment team, depending omgéhe sta
of your cancer and your treatment options. These doctors could 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, targeted therapy, and immunotherapy

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

You might have many other specialists on your treatment team as well, including
physician assistants (PAs), nurse practitioners (NPs), nurses, m@ypinarapists,
nutrition specialists, social workers, and other health professionalbleaé
Professionals Associated With Cancer Cmemore on this.

Making treatment decisions

It's important to discuss all of your treatment options, including their godlpassible
side effects, with your doctors to help make the decision that best fits \euis. fiés also
very important to ask questions if there is anything you’re not sure about. See What
should you ask your doctor about non-small cell lung cancer? for ideas.

Getting a second opinion

You may also want to get a second opinion. This can give you more information and help
you feel more certain about the treatment plan you choose. If you arenitisere to go
for a second opinion, ask your doctor for help.

Thinking about taking part in a clinical trial

Clinical trials are carefully controlled research studies that are toget a closer look at
promising new treatments or procedures. Clinical trials are one way $tatgof-the art
cancer treatment. In some cases they may be the only way to get aceassrto
treatments. They are also the best way for doctors to learn better metlreds ¢ancer.
Still, they are not right for everyone.



If you would like to learn more about clinical trials that might be right for yaut by
asking your doctor if your clinic or hospital conducts clinical trials. You cam @ll our
clinical trials matching service at 1-800-303-5691 for a list of studies thatymee
medical needs, or see Clinical Trials to learn more.

Considering complementary and alternative methods

You may hear about complementary or alternative methods that your doctor hasn’t
mentioned to treat your cancer or relieve symptoms. These methods can inclodesyit
herbs, and special diets, or other methods such as acupuncture or massage, to name a few.

Complementary methodsfer to treatments that are usddng withyour regular medical
care.Alternative treatmentare usednstead ofa doctor’'s medical treatment. Although
some of these methods might be helpful in relieving symptoms or helping you fegl bette
many have not been proven to work. Some might even be dangerous.

As you consider your options, look for “red flags” that might suggest fraud. Does the
method promise to cure all or most cancers? Are you told not to have regular medical
treatments? Is the treatment a “secret” that requires you to visitncproviders or travel
to another country?

Be sure to talk to your cancer care team about any method you are thinking about using.
They can help you learn what is known (or not known) about the method, which can help
you make an informed decision. See Complementary and Alternative Mediciaento le
more.

Choosing to stop treatment or choosing no treatmerst all

For some people, when treatments have been tried and are no longer controlling the
cancer, it could be time to weigh the benefits and risks of continuing to try new
treatments. Whether or not you continue treatment, there are still thingayao to

help maintain or improve your quality of life. Learn mordfi@ancer Treatments Are No
Longer Working

Some people, especially if the cancer is advanced, might not want to be tredited at
There are many reasons you might decide not to get cancer treatmerg,ibntattant

to talk this through with your doctors before you make this decision. Remembaerahat e
if you choose not to treat the cancer, you can still get supportive care to helpiwitin pa
other symptoms.

Help getting through treatment

Your cancer care team will be your first source of information and support, beititee
other resources for help when you need it. Hospital- or clinic-based supportsareice



an important part of your care. These might include nursing or social workeservi
financial aid, nutritional advice, rehab, or spiritual help.

The American Cancer Society also has programs and services — includaigride
treatment, lodging, support groups, and more — to help you get through treatment. Call
our National Cancer Information Center at 1-800-227-2345 and speak with one of our
trained specialists on call 24 hours a day, every day.

The treatment information in this document is rféitial policy of the American Cancer Society aachot
intended as medical advice to replace the expeatgkjudgment of your cancer care team. It is id&h

to help you and your family make informed decisitmgether with your doctor. Your doctor may have
reasons for suggesting a treatment plan differeamhfthese general treatment options. Don't hestiate

ask him or her questions about your treatment oystio

Surgery for non-small cell lung cancer

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

early stage non-small cell lung cancer (NSCLC). If surgery can ke dgrovides the

best chance to cure NSCLC. Lung cancer surgery is a complex operation thatecan hav
serious 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, pulmonarpfuncti
tests will be done beforehand to see if you would still have enough healthy lung tissue
left after surgery. Other tests will check the function of your heart dt otgans to be
sure you're healthy enough for surgery.

Because surgery doesn’t help more advanced stage lung cancers, your doatso will
want to check if the cancer has already spread to the lymph nodes between the lungs
This is often done just before surgery with mediastinoscopy or with some of the other
techniques described in How is non-small cell lung cancer diagnosed?

Types of lung surgery
Different operations can be used to treat (and possibly cure) NSCLC.:

* Pneumonectomy:This surgery removes an entire lung. This might be needed if the
tumor is close to the center of the chest.

» Lobectomy: The lungs are made up of 5 lobes (3 on the right and 2 on the left). In
this surgery, the entire lobe containing the tumor(s) is removed. This is often the
preferred type of operation for NSCLC if it can be done.

* Segmentectomy or wedge resectiofn these surgeries, only part of a lobe is
removed. This approach might be used, for example, if a person doesn’t have enough
lung function to withstand removing the whole lobe.



» Sleeve resectionThis operation may be used to treat some cancers in large airways
in the lungs. If you think of the large airway with a tumor as similar to #evslof a
shirt with a stain a couple of inches above the wrist, the sleeve resection would be
like cutting across the sleeve above and below the stain and then sewing thekcuff bac
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. These operations require general anesthestay(whare in a

deep sleep) and are usually done through a surgical incision between the ribgdi@ the s
of the chest (called a thoracotomy).

The type of operation your doctor recommends depends on the size and location of the
tumor and on how well your lungs are functioning. Doctors often prefer to do a more
extensive operation (for example, a lobectomy instead of a segmentectorpgjsba’s
lungs are healthy enough, as it may provide a better chance to cure #re canc

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 (VATS)

Increasingly, doctors now treat early-stage lung cancers in the outeoptre lung
with a procedure calleddeo-assisted thoracic surgefyATS), which requires smaller
incisions than a thoracotomy.

During this operation, a thin, rigid tube with a tiny video camera on the end is placed
through a small cut in the side of the chest to help the surgeon see inside the chest on a
TV monitor. One or two other small cuts are created in the skin, and long instruneents ar
passed through these cuts 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 only small
incisions are needed, there is usually less pain after the surgery and ahsigpital stay

— typically 4 to 5 days.

Most experts recommend that only early-stage tumors near the outside of the lung
treated this way. The cure rate after this surgery seems to be thessaittesaurgery

done with a larger incision. But it's important that the surgeon doing this procedure is
experienced, because it requires a great deal of technical skill.



Possible risks and side effects of lung surgery

Surgery for lung cancer is a major operation and can have serious side effe¢tsswhic
why surgery isn’'t a good idea for everyone. While all surgeries carry ssksethese
depend to some degree on the extent of the surgery and the person’s health beforehand.

Possible complications during and soon after surgery can include reactionshesiaes
excess bleeding, blood clots in the legs or lungs, wound infections, and pneumonia.
While it is rare, some people may not survive the surgery.

Recovering from lung cancer surgery typically takes weeks to months.dfithery is

done through a thoracotomy (a long incision in the chest), the surgeon must spread ribs t
get to the lung, so the area near the incision will hurt for some time afterysufgar

activity might be limited for at least a month or two. People who have VATS instead of
thoracotomy tend to have less pain after surgery and to recover more quickly.

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 &mig has

been removed. If you also have another lung disease such as emphysema or chronic
bronchitis (which are common among long-time smokers), you might become short of
breath with certain levels of activity after surgery.

Surgery for lung cancers with limited spread to other organs

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

gland.

For tumors in the brain, this is done by surgery through a hole in the skull (called a
craniotomy. It should only be done if the tumor can be removed without damaging vital
areas of the brain.

For more general information about surgery, A€auide to Cancer Surgery

Radiofrequency ablation (RFA) for non-small
cell lung cancer

This treatment might be an option for some people some small lung tumors that are near
the outer edge of the lungs, especially if they can’t tolerate surgery.

RFA uses high-energy radio waves to heat the tumor. A thin, needle-like probe is put
through the skin and moved in until the tip is in the tumor. Placement of the probe is



guided by CT scans. Once the tip is in place, an electric current is passed through the
probe, which heats the tumor and destroys the cancer cells.

RFA is usually done as an outpatient procedure, using local anesthesia (numbing
medicine) where the probe is inserted. You may be given medicine to help yoasela
well.

You might have some pain where the needle was inserted for a few days after the
procedure. Major complications are uncommon, but they can include the partial collapse
of a lung (which often goes away on its own) or bleeding into the lung.

Radiation therapy for non-small cell lung
cancer

Radiation therapy uses high-energy rays (such as x-rays) or paudi&idsancer cells.

When might radiation therapy be used?

Depending on the stage of the non-small cell lung cancer (NSCLC) and otbes,fac
radiation therapy might be used:

* As the main treatment (sometimes along with chemotherapy), espédiagyung
tumor can’t be removed because of its size or location, if a person isn’t healthy
enough for surgery, or if a person doesn’t want surgery.

* After surgery (alone or along with chemotherapy) to try to kill any sanalis of
cancer that surgery might have missed.

» Before surgery (usually along with chemotherapy) to try to shrink a lung twmor
make it easier to operate on.

» To treat a single area of cancer spread, such as a tumor in the brain or an adrena
gland. (This might be done along with surgery to treat the main lung tumor.)

* To relieve (palliate) symptoms of advanced NSCLC such as pain, bleeding, trouble
swallowing, cough, or problems caused by spread to other organs such as the brain.
For example, brachytherapy is most often used to help relieve blockageeof larg
airways by cancer.

Types of radiation therapy
There are 2 main types of radiation therapy:

» External beam radiation therapy



» Brachytherapy (internal radiation therapy)

External beam radiation therapy

External beam radiation therapy (EBRT) focuses radiation from outside th@bdde
cancer. This is the type of radiation therapy most often used to treat NSCisGaneiad
to other organs.

Before your treatments start, the radiation team will take carefldurezaents to
determine the correct angles for aiming the radiation beams and the propef dose
radiation. This planning session, calkohulation usually includes getting imaging tests
such as CT scans.

Treatment is much like getting an x-ray, but the radiation dose is stronger. Thdyyeoc
itself is painless. Each treatment lasts only a few minutes, althoughupeisst —

getting you into place for treatment — usually takes longer. Most often, cadiati
treatments to the lungs are given 5 days a week for 5 to 7 weeks, but this can vhry base
on the type of EBRT and the reason it's being given.

In recent years, newer EBRT techniques have been shown to help doctors treat lung
cancers more accurately while lowering the radiation exposure to riezalilyy tissues.
These include:

Three-dimensional conformal radiation therapy (3D-CRT): 3D-CRT uses special
computers to precisely map the tumor’s location. Radiation beams are then stthped a
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 you as it delivers
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 limit theatdsege
nearby normal tissues. This technique is used most often if tumors are neaarmtnport
structures such as the spinal cord. Many cancer centers now use IMRT.

A variation of IMRT is calledrolumetric modulated arc theragy MAT). It uses a
machine that delivers radiation quickly as it rotates once around the body.|dW al
each treatment to be given over just a few minutes.

Stereotactic body radiation therapy (SBRT):SBRT, also known astereotactic

ablative radiotherapySABR), is sometimes used to treat very early-stage lung cancers
when surgery isn’t an option due to a person’s health or in people who don’t want
surgery.

Instead of giving a small dose of radiation each day for several week$, &R very
focused beams of high-dose radiation given in fewer (usually 1 to 5) treatmeseisal Se
beams are aimed at the tumor from different angles. To target the radiatizelyre/ou



are put in a specially designed body frame for each treatment. This reueicesviement
of the lung tumor during breathing. Like other forms of external radiation,ahttent
itself is painless.

Early results with SBRT for smaller lung tumors have been very promasiugt seems
to have a low risk of complications. It is also being studied for tumors that haae $spre
other parts of the body, such as the bones or liver.

Stereotactic radiosurgery (SRS)SRS is a type of stereotactic radiation therapy that is
given in only one session. It can sometimes be used instead of or along with surgery for
single tumors that have spread to the brain. In one version of this treatment, a machine
called a Gamma Knifefocuses about 200 beams of radiation on the tumor from different
angles over a few minutes to hours. Your head is kept in the same position with a rigid
frame. In another version, a linear accelerator (a machine thatcradigtion) that is
controlled by a computer moves around your head to deliver radiation to the tumor from
many different angles. These treatments can be repeated if needed.

Brachytherapy (internal radiation therapy)

In people with NSCLC, brachytherapy is sometimes used to shrink tumors inag air
to relieve symptoms.

For this type of treatment, the doctor places a small source
of radioactive material (often in the form of small pellets)
directly into the cancer or into the airway next to the cancer.
This is usually done through a bronchoscope, but 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 is usually removed
after a short time. Less often, small radioactive “seeds” are
left in place permanently, and the radiation gets weaker over
several weeks.Possible side effects of radiation therapy

If you are going to get radiation therapy, it's important to ask your doctorebeifiod

about the possible side effects so you know what to expect. Common side effects depend
on where the radiation is aimed and can include:

* Fatigue
» Nausea and vomiting

* Loss of appetite and weight loss



» Skin changes in the area being treated, which can range from mild redness to
blistering and peeling

* Hair loss where the radiation enters the body

Often these go away after treatment. When radiation is given with cheamththe side
effects are often worse.

Radiation therapy to the chest may damage your lungs and cause a cough, problems
breathing, and shortness of breath. These usually improve after treatment is over
although sometimes they 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 might
make it hard to eat anything other than soft foods or liquids for a while. This also
improves after completion of treatment.

Radiation therapy to large areas of the brain can sometimes cause mesyory los
headaches, trouble thinking, or reduced sexual desire. Usually these symptonme®are m
compared with those caused by a brain tumor, but they can affect your quafiy of li

For more information, see the Radiation Therapy section of our website.

Chemotherapy for non-small cell lung cancer

Chemotherapy (chemo) is treatment with anti-cancer drugs injectedveto ar taken
by mouth. These drugs enter the bloodstream and go throughout the body, making this
treatment useful for cancer anywhere in the body.

When might chemotherapy be used?

Depending on the stage of non-small cell lung cancer (NSCLC) and othes fatt®mo
may be used in different situations:

» Before surgery (sometimes along with radiation therapy) to try to shrinmkart This
is known aseoadjuvant therapy

* After surgery (sometimes along with radiation therapy) to try to kill amger cells
that might have been left behind. This is knowadjsivant therapy

» Along with radiation therapy (concurrent therapy) for some cancersahdtbe
removed by surgery because the cancer has grown into nearby importantesructur

* As the main treatment (sometimes along with radiation therapy) for rdeameed
cancers or for some people who aren’t healthy enough for surgery.



Chemo is often not recommended for patients in poor health, but advanced age by itself is
not a barrier to getting chemo.

Drugs used to treat NSCLC
The chemo drugs most often used for NSCLC include:
* Cisplatin
 Carboplatin
* Paclitaxel (Taxol)
» Albumin-bound paclitaxel (nab-paclitaxel, Abraxane)
» Docetaxel (Taxotere)
» Gemcitabine (Gemzar)
* Vinorelbine (Navelbine)
* Irinotecan (Camptosar)
 Etoposide (VP-16)
* Vinblastine
* Pemetrexed (Alimta)

Most often, treatment for NSCLC uses a combination of 2 chemo drugs. Studies have
shown that adding a third chemo drug doesn’t add much benefit and is likely to cause
more side effects. Single-drug chemo is sometimes used for people who might not
tolerate combination chemotherapy well, such as those in poor overall health or who are
elderly.

If a combination is used, it often includes cisplatin or carboplatin plus one other drug.
Sometimes combinations that do not include these drugs, such as gemcitabine with
vinorelbine or paclitaxel, may be used.

For people with advanced lung cancers who meet certain criteria, a tatgtgu/tdrug
such as bevacizumab (Avastin), ramucirumab (Cyramza), or necitumumab @grtraz
may be added to treatment as well.

Doctors give chemo in cycles, with a period of treatment (usually 1 to 3 dagsyddl
by a rest period to allow the body time to recover. Some chemo drugs, though, are given
every day. Chemo cycles generally last about 3 to 4 weeks.



For advanced cancers, the initial chemo combination is often given for 4 to §.cycle

Some doctors now recommend giving treatment beyond this with a single chemo or
targeted drug, even in people who have had a good response to their initial chemotherapy.
Some studies have found that this continuing treatment, knomaiasenance therapy

might help keep the cancer in check and help some people live longer. For more
information, see What's new in non-small cell lung cancer research?

If the initial chemo treatment for advanced lung cancer is no longer working,dtue do
may recommend second-line treatment with a single chemo drug such as dawetaxel
pemetrexed, or with a targeted therapy or immunotherapy drug. Again, advaadsd ag
no barrier to receiving these drugs as long as the person is in good genéral heal

Possible side effects

Chemo drugs attack cells that are dividing quickly, which is why they work against
cancer cells. But other cells in the body, such as those in the bone marrow (@there n
blood cells are made), the lining of the mouth and intestines, and the hair follstes, a
divide quickly. These cells are also likely to be affected by chemo, which camlead t
certain side effects.

The side effects of chemo depend on the type and dose of drugs given and how long they
are taken. Some common side effects include:

* Hair loss

* Mouth sores

* Loss of appetite

» Nausea and vomiting

« Diarrhea or constipation

* Increased chance of infections (from having too few white blood cells)
 Easy bruising or bleeding (from having too few blood platelets)
 Fatigue (from having too few red blood cells)

These side effects usually go away after treatment is finished. Thexiearevays to
lessen these side effects. For example, drugs can be given to help preventeor reduc
nausea and vomiting.

Some drugs can have specific side effects. For example, drugs such as cisplat
vinorelbine, docetaxel, or paclitaxel can cause nerve darpagehleral neuropathy
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. Iipeugpdé



this goes away or gets better once treatment is stopped, but it may last eméomy ti
some people. For more information, $agipheral Neuropathy Caused by
Chemotherapy

Be sure to report any side effects you notice while getting chemo to youwahtedim so

that they can be treated promptly. In some cases, the doses of the chemo drugsdmay n

to be reduced or treatment may need to be delayed or stopped to prevent the effects from
getting worse.

To learn more about chemo, see the Chemotherapy section of our website.

Targeted therapy drugs for non-small cell
lung cancer

As researchers have learned more about the changes in non-small cell lang canc
(NSCLC) cells that help them grow, they have developed newer drugs tocsilcifi
target these changes. Targeted drugs work differently from standard beespgt
(chemo) drugs. They sometimes work when chemo drugs don’t, and they often have
different (and less severe) side effects. At this time, they are mestuséed for

advanced lung cancers, either along with chemo or by themselves.

Drugs that target tumor blood vessel growth (angiogenesis)

For tumors to grow, they need to form new blood vessels to keep them nourished. This
process is calledngiogenesisSome targeted drugs, calladgiogenesis inhibitor$lock
this new blood vessel growth:

» Bevacizumab (Avastin)is used to treat advanced NSCLC. It is a monoclonal
antibody (a man-made version of a specific imnmune system protein) thas targe
vascular endothelial growth factor (VEGF), a protein that helps new bloods/gsse
form. This drug is often used with chemo for a time. Then if the cancer responds, the
chemo may be stopped and the bevacizumab given by itself until the cancer starts
growing again.

* Ramucirumab (Cyramza) can also be used to treat advanced NSCLC. VEGF has to
bind to cell proteins calleceptorsto act. This drug is a monoclonal antibody that
targets a VEGF receptor. This helps stop the formation of new blood vessels. This
drug is most often given after another treatment stops working. It is oftenranbi
with chemo.

Side effects

Common side effectof these drugs include:



» High blood pressure

» Tiredness

» Bleeding

* Low white blood cell counts (with increased risk of infections)
» Headaches

* Mouth sores

» Loss of appetite

» Diarrhea

Rare but possibly serious side effectsan include blood clots, severe bleeding, holes
(calledperforationg forming in the intestine, heart problems, and slow wound healing. If
a hole forms in the intestine it can lead to severe infection and may requirey sarger
correct.

Because of the risks of bleeding, these drugs typically aren’t used in peopleswho a
coughing up blood or who are taking drugs called blood thinners. The risk of serious
bleeding in the lungs is higher in patients with the squamous cell type of NSQi¢h, w

is why most current guidelines do not recommend using bevacizumab in people with this
type of lung cancer.

Drugs that target cells with EGFR changes

Epidermal growth factor receptor (EGFR) is a protein on the surfacel®ficaormally

helps the cells grow and divide. Some NSCLC cells have too much EGFR, which makes
them grow faster. Drugs call&{GFR inhibitorscan block the signal from EGFR that

tells the cells to grow. Some of these drugs can be used to treat NSCLC.

EGFR inhibitors used in NSCLC with EGFR gene mutations

* Erlotinib (Tarceva)
* Afatinib (Gilotrif)
* Gefitinib (Iressa)

These drugs can be used alone (without chemo) as the first treatment foreddvanc
NSCLCs that have certain mutations in B@FRgene. These are more common in

women and people who haven’'t smoked. Erlotinib can also be used for advanced NSCLC
without these mutations if chemo isn’t working. All of these medicines are takalisa



EGFR inhibitors that also target cells with the T7®M mutation

EGFR inhibitors can often shrink tumors for several months or more. But eventually
these drugs stop working for most people, usually because the cancer cetip devel
another mutation in thEGFRgene. One such mutation is known as T790M. But some
newer EGFR inhibitors also work against cells with the T790M mutation, including
osimertinib (Tagrisso).

Doctors now commonly get another tumor biopsy when EGFR inhibitors have stopped
working to see if the patient has developed the T790M mutation.

EGFR inhibitors used for squamous cell NSCLC

Necitumumab (Portrazza)is a monoclonal antibody (a man-made version of an
immune system protein) that targets EGFR. It can be used along with cheapgpthe
the first treatment in people with advanced squamous cell NSCLC. This drugnsagive
an infusion into a vein (1V).

Side effects

Common side effectof all EGFR inhibitors include:
» Skin problems
» Diarrhea
* Mouth sores

» Loss of appetite

Skin problems can include an acne-like rash on the face and chest, which in some cases
can lead to skin infections. For more detailed information on the skin problems that can
result from anti-EGFR drugs, s&argeted Therapy

These drugs can also cause more serious, but less common, side effectsnpla, exa
necitumumab can lower the levels of certain minerals in the blood, which can affect the
heart rhythm and in some cases might be life-threatening.

Drugs that target cells with ALK gene changes

About 5% of NSCLCs have a rearrangement in a gene d¢allEdThis change is most

often seen in non-smokers (or light smokers) who have the adenocarcinoma subtype of
NSCLC. TheALK gene rearrangement produces an abnormal ALK protein that causes
the cells to grow and spread. Drugs that target the abnormal ALK protein include:

* Crizotinib (Xalkori)



 Ceritinib (Zykadia)
» Alectinib (Alecensa)

These drugs can often shrink tumors in people whose lung cancers hAt&thpene
change. Although they can help after chemo has stopped working, they are often used
instead of chemo in people whose cancers havAltKegene rearrangement.

These drugs also seem to be useful in treating people whose cancers haveichhages
ROSI1gene.

These drugs are taken as pills.

Side effects

Common side effectof ALK inhibitors include:
» Nausea and vomiting

* Diarrhea

Constipation

Fatigue

Changes in vision

Other side effectsare also possible. Some side effects can be severe, such as low white
blood cell counts, lung inflammation, liver damage, and heart rhythm problems.

Immunotherapy for non-small cell lung
cancer

Immunotherapy is the use of medicines to stimulate a person’s own immune system t
recognize and destroy cancer cells more effectively. Immunotheaapyecused to treat
some forms of non-small cell lung cancer (NSCLC).

Immune checkpoint inhibitors

An important part of the immune system is its ability to keep itself fromlatig normal

cells in the body. To do this, it uses “checkpoints” — molecules on immune cells that need
to be turned on (or off) to start an immune response. Cancer cells sometimesaise thes
checkpoints to avoid being attacked by the immune system. But newer drugs that targe
these checkpoints hold a lot of promise as cancer treatments.



Nivolumab (Opdivo) andpembrolizumab (Keytruda) target PD-1, a protein on

immune system cells call&dcellsthat normally helps keep these cells from attacking

other cells in the body. By blocking PD-1, these drugs boost the immune response against
cancer cells. This can shrink some tumors or slow their growth.

These drugs can be used in people with certain types of NSCLC whose catger sta
growing again after chemotherapy or other drug treatments.

These drugs are given as an intravenous (IV) infusion every 2 or 3 weeks.

Possible side effects

Side effects of these drugs can include fatigue, cough, nausea, itching, skiossash,
appetite, constipation, joint pain, and diarrhea.

Other, more serious side effects occur less often. These drugs workdaflpasi

removing the brakes on the body’s immune system. Sometimes the immune sggtem s
attacking other parts of the body, which can cause serious or even life-thrgateni
problems in the lungs, intestines, liver, hormone-making glands, kidneys, or other organs.

It's very important to report any new side effects to your health eara promptly. If
serious side effects do occur, treatment may need to be stopped and you may get high
doses of corticosteroids to suppress your immune system.

Palliative procedures for non-small cell lung
cancer

Palliative, or supportive care, is aimed at relieving symptoms and improvinganjse
quality of life.

People with lung cancer often benefit from procedures to help with problems caused by
the cancer. For example, people with advanced lung cancer can have shortnes$s.of brea
This can be caused by a number of things, including fluid around the lung or an airway
that is blocked by a tumor. Although treating the cancer with chemotherapy or other
drugs may help with this, other treatments may be needed as well.

Treating fluid buildup in the area around the lungs

Sometimes fluid can build up in the chest outside of the lungs. This is calledral
effusion It can press on the lungs and cause trouble breathing.



Thoracentesis

This is done to drain the fluid. For this procedure, the doctor will numb an area in the
chest, and then place a hollow needle into the space between the lungs and the ribs to
drain the fluid. This is often done using ultrasound to guide the needle into the fluid.

Pleurodesis

This procedure might be done to remove the fluid and keep it from coming back.

One way to do this is to make a small cut in the skin of the chest wall, and place a hollow
tube (called a chest tube) into the chest to remove the fluid. Then a substandked inst
into the chest through the tube that causes the linings of the lung (viscera) afelra

chest wall (parietal pleura) to stick together, sealing the space ariddifoitther fluid

buildup. A number of substances can be used for this, such as talc, the antibiotic
doxycycline, or a chemotherapy drug like bleomycin. The tube is often left in for a

couple of days to drain any new fluid that might collect.

Another way to do this is to blow talc into the space around the lungs during an
operation. This is done through a small incision using thoracoscopy.

Catheter placement

This is another way to control the buildup of fluid. One end of the catheter (a thin,
flexible tube) is placed in the chest through a small cut in the skin, and the other end is
left outside the body. This is done in a doctor’s office or hospital. Once in place, the
catheter can be attached to a special bottle or other device to allow the it out

on a regular basis.

Treating fluid buildup around the heart

Lung cancer can sometimes spread to the area around the heart. This can lead to fluid
buildup inside the sac around the heart (callpdrécardial effusiof. The fluid can press
on the heart, affecting how well it works.

Pericardiocentesis

In this procedure, the fluid is drained with a needle placed into the space around the heart.
This is usually done using an ultrasound of the heart (echocardiogram) to guide the
needle.



Creating a pericardial window

This procedure can be done to keep the fluid from building up again. During surgery, a
piece of the sac around the heart (the pericardium) is removed to allow the fllathto dr
into the chest or belly.

Treating an airway blocked by a tumor

If the cancer is growing into an airway in the lung, it can block the airway and cause
problems like pneumonia or shortness of breath. Treatments can often relieve the
blockage in the airway.

Photodynamic therapy (PDT)

This type of treatment can be used to treat very early-stage lung cératensetonly in
the outer layers of the lung airways, when other treatments aren’t apoljprcain 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 (Photdrimected

into a vein. This drug collects more in cancer cells than in normal cells.aA¢®uple of

days (to give the drug time to build up in the cancer cells), a bronchoscope is passed
down the throat and into the lung. This may be done with either local anesthesia (where
the throat is numbed) and sedation, or with general anesthesia (where you are in a deep
sleep). A special laser light on the end of the bronchoscope is aimed at the tumor, which
activates the drug and causes the cells to die. The dead cells are therdrarfieovelays

later during a bronchoscopy. This process can be repeated if needed.

PDT can cause swelling in the airway for a few days, which may lead o dwmwrness

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 sensitive
sunlight or strong indoor lights. Too much exposure can cause serious skin rea&gons (i
a severe sunburn), so doctors recommend staying out of any strong light for severa
weeks after the injection.

For more information on PDT, s&hotodynamic Therapy

Laser therapy

Lasers can sometimes be used to treat very small tumors in the liningsayfsaifliey
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

If a lung tumor has grown into an airway and is causing problems, sometimes a hard
silicone or metal tube calledséentis placed in the airway to help keep it open using a
bronchoscope. This is often done after other treatments such as PDT or laser therapy

Treatment choices for non-small cell lung
cancer, by stage

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 ovettathheédling
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.

Treating 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 and possibly other tests are usually repeated every few months to look for
a tumor. If a tumor is found, treatment will depend on the stage.

Treating stage 0 NSCLC

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 part of the lobe of the lung). Cancers in some locations
(such as where the windpipe divides into the left and right main bronchi) may tieel trea
with a sleeve resection, but in some cases they may be hard to remove completely
without removing a lobe (lobectomy) or even an entire lung (pneumonectomy).

In some cases, treatments such as photodynamic therapy (PDT), leeay,tbe
brachytherapy (internal radiation) may be alternatives to surgery fer Gteancers. If
your cancer is truly stage 0, these treatments should cure you.



Treating stage | NSCLC

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

done either by taking out the lobe of the lung containing the tumor (lobectomy) or by
taking out a smaller piece of the lung (sleeve resection, segmentectomyger we
resection). At least some lymph nodes within the lung and in the space betweegshe lun
will also be removed and checked for cancer cells.

Segmentectomy or wedge resection is generally an option only for veryssaga! |
cancers and for patients with other health problems that make removing théobetire
dangerous. Still, most surgeons believe it is better to do a lobectomy if th& patie
tolerate it, as it offers the best chance for cure.

For people with stage | NSCLC that has a higher risk of coming back (basee&,on siz
location, or other factors), adjuvant chemotherapy after surgery may lowesk hieat
cancer will return. But doctors aren’t always sure how to determine \pbmple are
likely to be helped by chemo. New lab tests that look at the patterns of certasrnrgene
the cancer cells may help with this. Studies are now being done to see ifetsissare
accurate.

After surgery, the removed tissue is checked to see if there are celfcat the edges of

the surgery specimen (callpdsitive margins This could mean that some cancer has

been left behind, so a second surgery might be done to try to ensure that all the cancer has
been removed. (This might be followed by chemotherapy as well.) Another option might

be to use radiation therapy after surgery.

If you have serious health problems that prevent you from having surgery, you may get
stereotactic body radiation therapy (SBRT) or another type of radiati@apthas your

main treatment. Radiofrequency ablation (RFA) may be another option if the simor i
small and in the outer part of the lung.

Treating stage || NSCLC

People who have stage Il NSCLC and are healthy enough for surgery usually have the
cancer removed by lobectomy or sleeve resection. Sometimes removing théuwhole
(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, the removed tissue is checked to see if there are celfcat the edges of
the surgery specimen (callpdsitive margins This might mean that some cancer has



been left behind, so a second surgery might be done to try to remove any remaining
cancer. This may be followed by chemotherapy (chemo). Another option is to tteat wit
radiation, sometimes along with chemao.

Even if positive margins are not found, chemo is usually recommended after sargery
try to destroy any cancer cells that might have been left behind. As agjh Istancers,
newer lab tests now being studied may help doctors find out which patients need this
adjuvant treatment and which are less likely to benefit from it.

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

Treating stage IlIIA NSCLC

Treatment for stage [IIA NSCLC may include some combination of radi#tierapy,
chemotherapy (chemo), and/or surgery. For this reason, planning treatmesgdali |6t
NSCLC often requires input from a medical oncologist, radiation oncologist, and a
thoracic surgeon. Your treatment options depend on the size of the tumor, where it is 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 chemocoftérnned with
radiation therapy. Surgery may be an option after this if the doctor thinks aayegn
cancer can be removed and the patient is healthy enough. (In some cases, surgery may
an option as the first treatment.) This is often followed by chemo, and possiblyoradiat
therapy if it hasn’t been given before.

For people who are not healthy enough for surgery, radiation therapy, which may be
combined with chemao, is often used.

Treating stage [IIB NSCLC

Stage IlIB NSCLC has spread to lymph nodes that are near the other lung or ickthe ne
and may also have grown into important structures in the chest. These cancdrs can’t
removed completely by surgery. As with other stages of lung cancer, treatepends

on the patient’s overall health. If you are in fairly good health you may be helped by
chemotherapy (chemo) combined with radiation therapy. Some people can evesdbe cur
with this treatment. Patients who are not healthy enough for this combinatioteare of
treated with radiation therapy alone, or, less often, chemo alone.

These cancers can be hard to treat, so taking part in a clinical trial of neaterents
may be a good option for some people.



Treating stage IV NSCLC

Stage IV NSCLC is widespread when it is diagnosed. Because these caweesgrbad
to distant sites, they are very hard to cure. Treatment options depend on whenedhe ca
has spread, the number of tumors, and your overall health.

If you are in otherwise good health, treatments such as surgery, chemotlbeang)(
targeted therapy, immunotherapy, and radiation therapy may help you live doger
make you feel better by relieving symptoms, even though they aren’t likelyeyaur

Other treatments, such as photodynamic therapy (PDT) or laser therapglsmbag used
to help relieve symptoms. In any case, if you are going to be treated for atlvance
NSCLC, be sure you understand the goals of treatment before you start.

Cancer that has spread to only one other site

Cancer that is limited in the lungs and has only spread to one other site (such as)he bra
is not common, but it can sometimes be treated (and even potentially cured) wetly surg
and/or radiation therapy to treat the area of cancer spread, followedtieineaf the

cancer in the lung. For example, a single tumor in the brain may be treated gty sur

or stereotactic radiation, followed by radiation to the whole brain. Treatmethieftung

tumor is then based on its T and N stages, and may include surgery, chemo, radiation, or
some of these in combination.

Cancer that has spread widely

For cancers that have spread widely throughout the body, before any treatargnts s
your tumor will be tested for common gene mutations (such as BEGR® ALK, or
ROS1genes). If one of these genes is mutated in your cancer cells, youeétstdnt
will likely be a targeted therapy drug:

 For tumors that have th&LK gene change, crizotinib (Xalkori) is often the first
treatment. Ceritinib (Zykadia) or alectinib (Alecensa) can be usedtinib stops
working or is not well tolerated.

» For people whose cancers have certain changes EGR&gene, the anti-EGFR
drugs erlotinib (Tarceva), gefitinib (Iressa), or afatinib (Gilotrif)yrba used as the
first treatment.

* For people whose cancers have changes iR@®1gene, an ALK inhibitor such as
crizotinib might be used.

For most other cancers that have spread, chemo is usually the main treatmentass long
the person is healthy enough for it. For people who are not at high risk for bleéding (t

is, they do not have squamous cell NSCLC and have not coughed up blood), the targeted
drug bevacizumab (Avastin) might be given with chemo. Some people with squamous



cell cancer might still be given bevacizumab, as long as the tumor is notngealzod
vessels in the center of the chest. If bevacizumab is used, it is often continuafteven
chemo is finished. Another option for people with squamous cell NSCLC is to get chemo
along with the targeted drug necitumumab (Portrazza).

If the cancer has caused fluid buildup in the space around the lungs (a malignant pleural
effusion), the fluid may be drained. If it keeps coming back, options include pleurodesis
or placement of a catheter into the chest through the skin to let the fluid drain out.
(Details of these are discussed in “Palliative procedures for non-sithélingecancer.”)

As with other stages, treatment for stage 1V lung cancer depends on dgevsoall

health. For example, some people not in good health might get only 1 chemo drug instead
of 2. For people who can’t have chemo, radiation therapy is usually the treatment of
choice. Local treatments such as laser therapy, PDT, or stent placeayesismbe used

to help relieve symptoms caused by lung tumors.

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

You can also find more information about living with stage IV cancé&dwvanced
Cancer.

Cancer that progresses or recurs after treatment

If cancer continues to grow during treatment (progresses) or comegéaats), further
treatment will depend on the location and extent of the cancer, what treatmeriteérave
used, and on the person’s health and desire for more treatment. It’'s important to
understand the goal of any further treatment — if it is to try to cure tlcercaa 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 (chemo) may be tried. If a cancer continues to grow doenp@s the
first treatment, second line treatment most often consists of a singh® cliag such as
docetaxel or pemetrexed, the targeted therapy erlotinib (Tarcevagmo@lus a

targeted drug like ramucirumab (Cyramza). If a targeted drug wasshedmtment and

is no longer working, another targeted drug or combination chemo might be tried. For
some people with certain types of NSCLC, treatment with an immunotherapgudrig

as nivolumab (Opdivo) or pembrolizumab (Keytruda) might be an option.

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 ymtple hodes
between the lungs are usually treated with chemo, possibly along withaadiati
hasn’'t been used before. For cancers that return at distant sites, chemal thegefges,
and/or immunotherapy are often the treatments of choice.



For more on dealing with a recurrence, ¥d&n Your Cancer Comes Back: Cancer
Recurrence

In some people, the cancer may never go away completely. These peopld regulge
treatments with chemo, radiation therapy, or other therapies to try to help keantke
in check. Learning to live with cancer that does not go away can be difficult and very
stressful. It has its own type of uncertainty. Our docuridémén Cancer Doesn’'t Go
Awaytalks more about this.

The treatment information here is not official pyliof the American Cancer Society and is not irgeras
medical advice to replace the expertise and juddgragépour cancer care team. It is intended to help
and your family make informed decisions, togethi#r your doctor. Your doctor may have reasons for
suggesting a treatment plan different from theseega treatment options. Don't hesitate to ask birher
guestions about your treatment options.

What should you ask your health care team
about non-small cell lung cancer?

It's important to have honest, open discussions with your cancer care team. You should
ask any question, no matter how small it might seem. Here are some questionghtou mi
want to ask:

When you're told you have lung cancer

* What kind of lung cancer do | have?

* Where exactly is the cancer? Has it spread beyond where it started?

* What is the stage of my cancer, and what does that mean in my case?
» Will I need any other tests before we can decide on treatment?

» Have the cancer cells been checked for gene changes that could affectmgrirea
options?

* Do | need to see any other doctors or health professionals?

« If ’'m concerned about the costs and insurance coverage for my diagnosis and
treatment, who can help me?

When deciding on a treatment plan

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

* What are my treatment choices?



» What do you recommend and why?

* What is the goal of my treatment?

» Should | get a second opinion? How do | do that? Can you recommend someone?
* What are the chances my cancer can be cured with these options?

» How quickly do we need to decide on treatment?

» What should | do to be ready for treatment?

* How long will my treatment last?

* What will treatment be like?

* Where will my treatment be done?

* What are the risks and side effects with the treatments you suggest?

» Will treatment affect my daily activities?

During treatment

Once treatment begins, you'll need to know what to expect and what to look for. Not all
of these questions may apply to you, but asking the ones that do may be helpful.

* How will we know if the treatment is working?

* Is there anything I can do to help manage side effects?

* What symptoms or side effects should I tell you about right away?
* How can | reach you on nights, holidays, or weekends?

* Do | need to change what | eat during treatment?

* Are there any limits on what | can do?

» What kind of exercise should | do, and how often?

» Can you suggest a mental health professional | can see if | start tovdeewhelmed,
depressed, or distressed?

After treatment

* Are there any limits on what | can do?

* What symptoms should | watch for?



» What kind of exercise should | do now?

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

» How often will | need to have follow-up exams and imaging tests?

» Will I need any blood tests?

» How will we know if the cancer has come back? What should | watch for?
» What will my options be if the cancer comes back?

Along with these sample questions, be sure to write down some of your own. For
instance, you might want more information about recovery times. Or you mayowant t
ask about getting a second opinion or about clinical trials for which you may qualify

Keep in mind that doctors aren’t the only ones who can give you information. Other
health care professionals, such as nurses and social workers, can answerysoume of
guestions. To find out more about speaking with your health care teafrglkeg With
Your Doctor

Living as a non-small cell lung cancer
survivor

For some people, treatment may remove or destroy the lung cancer. The eatingfrire
can be both stressful and exciting. You'll be relieved to finish treatment;sykard not
to worry about cancer coming back. This is very common if you've had cancer.

For other people, the lung cancer may never go away completely. Some peoglet may
regular treatments with chemotherapy, radiation therapy, or other theti@pig$o keep
the cancer in check for as long as possible. Learning to live with canceodésatat go
away can be difficult and very stressful.

Living with cancer is different from living after cancer. Life afieng cancer means
returning to some familiar things and also making some new choices.

Ask your doctor for a survivorship care plan

Talk with your doctor about developing a survivorship care plan for you. This plan might
include:

* A suggested schedule for follow-up exams and tests

» A schedule for other tests you might need in the future, such as early detection
(screening) tests for other types of cancer, or tests to look for long-terim ékedts
from your cancer or its treatment



* A list of potential late or long-term side effects from your treatmeniydineg what
to watch for and when you should contact your doctor

» Suggestions for things you can do that might improve your health, including possibly
lowering your chances of the cancer coming back

Typical follow-up schedule

If you have completed treatment, your doctors will still want to watch yoelglodt’s
very important to go to all of your follow-up appointments. During these visits, your
doctors will ask if you are having any problems and may do exams and lab tests or
imaging tests to look for signs of cancer or treatment side effects.

Almost any cancer treatment can have side effects. Some might only lagevodays

or weeks, but others might last a long time. Some side effects might not even show up
until years after you have finished treatment. Your doctor visits are a goatbtiask
guestions and talk about any changes or problems you notice or concerns you have.

For all lung cancer survivors, it's important to let your doctor know about any new
symptoms or problems, because they could be caused by the cancer coming back or by
new disease or second cancer.

Doctor visits and tests

In people with no signs of cancer remaining, many doctors recommend follow-gp visit
and CT scans about every 6 to 12 months for the first 2 years after treatmertadynd y
visits and CT scans after this, although doctor visits might be more frequest.at fi

Keeping health insurance and copies of your medical
records

Even after treatment, it's very important to keep health insurance. Tests aoidvigts
cost a lot, and even though no one wants to think of their cancer coming back, this could
happen.

At some point after your cancer treatment, you might find yourself se@ieg aoctor
who doesn’t know about your medical history. It's important to keep copies of your
medical records to give your new doctor the details of your diagnosis andetnéatm
Learn more irkKeeping Copies of Important Medical Records



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

Staying as healthy as possible is more important than ever after ey t@atment.
Quitting smoking and eating right may help you lower your risk of your lung cance
coming back, and may help protect you from other health problems.

Quitting smoking

If you smoke, quitting is important. Quitting has been shown to help people with lung
cancer live longer, even if the cancer has spread. It also lowers the ohgettiing
another lung cancer, which is especially important for people with eadg-ktag

cancer.

Of course, quitting smoking can have other health benefits as well, including Igwerin
your risk of some other cancers. If you need help quitting, talk to your doctot tirecal
American Cancer Society at 1-800-227-2345.

Diet, nutrition, and dietary supplements

The possible link between diet and lung cancer growing or coming back is much less
clear. Some studies have suggested that diets high in fruits and vegeightdselp
prevent lung cancer from developing in the first place, but this hasn’t been studied in
people who already have lung cancer.

Some early studies have suggested that people with early-stage lungndambewe

higher vitamin D levels might have better outcomes, but so far no study has shown tha
taking extra vitamin D (as a supplement) helps. On the other hand, studies have found
that beta carotene supplements may actually increase the risk of lung nasmekers.

Dietary supplements are not regulated like medicines in the United Statgsde thet
have to be proven effective (or even safe) before being sold, although theretaredimi
what they’re allowed to claim they can do. If you're thinking about taking anydlype
nutritional supplement, talk to your health care team. They can help you decitie whic
ones you can use safely while avoiding those that could be harmful.

If the cancer comes back

If cancer does recur at some point, your treatment options will depend on where the
cancer is, what treatments you’ve had before, and your health. Surgeatipratherapy,
chemotherapy, targeted therapy, immunotherapy, or some combination of theskeemight
options. Other types of treatment might also be used to help relieve any symgtoms f
the cancer. For more on how recurrent cancer is treatediresinent choices by stage

for non-small cell lung canceFor more general information on dealing with a



recurrence, you may also want to r&sten Your Cancer Comes Back: Cancer
Recurrence

Could I get a second cancer after lung cancer treatment?

People who've had lung cancer can still get other cancers, although most doatiagat
again. Lung cancer survivors are at higher risk for getting another laogrcas well as
some other types of cancer. Learn mor8a@&cond cancers after non-small cell lung
cancer

Moving on after lung cancer

Emotional support

Some amount of feeling depressed, anxious, or worried is normal when lung cancer is a
part of your life. Some people are affected more than others. But everyone dén bene
from help and support from other people, whether friends and family, religious groups,
support groups, professional counselors, or others. Learn m@nedtions After Cancer
Treatment

Second cancers after non-small cell lung
cancer

Non-small cell lung cancer survivors can be affected by a number of hediterps, but
often a major concern is facing cancer again. Cancer that comes bacleafteeft is
called arecurrence But some cancer survivors develop a new, unrelated cancer later.
This is called aecond cancer

Unfortunately, being treated for lung cancer doesn’t mean you can'n@jtea cancer.
People who have had lung cancer can still get the same types of cancers theoptteer
get. In fact, they might be at higher risk for certain types of cancer.

Survivors of non-small cell lung cancer can get any type of second cancer, butvibey ha
an increased risk of:

» A second lung cancer (This is different from the first cancer coming back.)
» Cancer of the larynx (voice box)

» Cancer of the mouth and throat

» Esophagus cancer

» Stomach cancer



» Small intestine cancer

» Colon cancer

* Rectal cancer

» Pancreas cancer

* Bladder cancer

» Cancer of the kidney and renal pelvis
» Thyroid cancer

* Acute myeloid leukemia (AML)

Lung cancer is the most common second cancer in someone with a previous lung cancer.
Smoking is a risk factor for many of these cancers, and the risks of a senoadara
especially high among lung cancer survivors who continue to smoke.

Follow-up after lung cancer treatment

After completing treatment, you should still see your doctor regularly to toaknfy new
symptoms or problems, because they could be caused by the cancer coming baak, or by
new disease or second cancer. See “Living as a non-small cell lung sandeor” for

more on the types of tests you might need after treatment.

Lung cancer survivors should also follow the American Cancer Society guidielirtes
early detection of cancer, such as those for colorectal, breast, cemitploatate
cancer. Screening tests can find some cancers early, when theylgr® Ideeasier to
treat. For people who have had lung cancer, most experts don’t recommend any
additional testing to look for second cancers unless you have symptoms.

Can | lower my risk of getting a second cancer?

There are steps you can take to lower your risk and stay as healthyibkepbss
example, people who have had lung cancer should do their best to stay away from
tobacco products. Smoking increases the risk of dying from lung cancer, as @fell as
developing many of the second cancers seen after lung cancer.

To help maintain good health, lung cancer survivors should also:
» Get to and stay at a healthy weight
» Keep physically active

» Eat a healthy diet, with an emphasis on plant foods



* Limit alcohol to no more than 1 drink per day for women or 2 per day for men
These steps may also lower the risk of some other health problems.

SeeSecond Cancers in Adulisr more information about causes of second cancers.

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

Research into the prevention, early detection, and treatment of lung cancer ddoging
in many medical centers throughout the world.

Prevention

Tobacco

Prevention offers the greatest opportunity to fight lung cancer. Although decades ha
passed since the link between smoking and lung cancers became clear, smtiking is s
responsible for most lung cancer deaths. Research is continuing on:

» Ways to help people quit smoking and stay tobacco-free 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

Environmental causes

Researchers also continue to look into some of the other causes of lung cancer, such a
exposure to radon and diesel exhaust. Finding new ways to limit these exposures could
potentially save many more lives.

Diet, nutrition, and medicines

Researchers are looking for ways to use vitamins or medicines to preventriaagioa
people at high risk, but so far none have been shown to clearly 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. While any protectisteoéffe
fruits and vegetables on lung cancer risk is likely to be much smaller than thedacrea
risk from smoking, following the American Cancer Society dietary recomrtienda



(such as staying at a healthy weight and eating a diet high in fruitsalkbzg and whole
grains) may still be helpful.

Early detection

As mentioned in Can non-small cell lung cancer be found early?, screening with spira
CT scans in people at high risk of lung cancer (due to smoking history) lowers the risk of
death from lung cancer, when compared to chest x-rays.

Another approach now being studied uses newer, sensitive tests to look for casaer cel
sputum samples. Researchers have found several changes often seen in the DNA of lung
cancer cells. Studies are looking at tests that can spot these DNA chareges they

can find lung cancers at an earlier stage.

Diagnosis

Fluorescence bronchoscopy

Also known asautofluorescence bronchoscopliis technique might help doctors find

some lung cancers earlier, when they are likely to be easier to treat. Resthike

doctor 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) lig

The fluorescent light causes abnormal areas in the airways to show up imentdtdor
than healthy parts of the airway. Some of these areas might not be visible urider whi
light, so the color difference can 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 a chest CT scan to create a detailed 3-dimigpisiome of the
airways in the lungs. The images can be viewed as if the doctor were agtiadj\a
bronchoscope.

Virtual bronchoscopy has some possible advantages over standard bronchoscopy. First, i
IS non-invasive and doesn’t require anesthesia. It also helps doctors view soays airw

that they might not able to get to with standard bronchoscopy, such as those being
blocked by a tumor. But this test has some drawbacks as well. For example, it doesn’t
show color changes in the airways that might indicate a problem. It also deean’t

doctor take samples of suspicious areas like bronchoscopy does. Still, it canfioé a use
tool in some situations, such as in people who might be too sick to get a standard
bronchoscopy.



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

Electromagnetic navigation bronchoscopy

Lung tumors near the center of the chest can be biopsied during bronchoscopy, but
bronchoscopes have trouble reaching the outer parts of the lungs, so tumors in teese area
often need to be biopsied using a needle passed through the skin.

This newer approach can help a doctor use a bronchoscope to biopsy a tumor in the outer
part of the lung. First, CT scans are used to create a virtual bronchoscopy. Theahbnorm
area is identified, and a computer helps guide a bronchoscope to the area so that it can be
biopsied. The bronchoscope used has some special attachments that allow it to reach
further than a regular bronchoscope.

This takes special equipment and training, and it is not widely available aiéis t

Treatment

Surgery

Doctors now use video-assisted thoracic surgery (VATS) to treat somdamgall
tumors. This procedure lets doctors remove parts of the lung through smallenscisi
which can result in shorter hospital stays and less pain for patients. Doetasar
studying if VATS can be used for larger lung tumors.

In a newer approach to this type of operation, the surgeon sits at a specighgdes
control panel inside the operating room to maneuver long surgical instruments using
robotic arms. This approach, knownrabotic-assisted surgeyys now being used in
some larger cancer centers.

Real-time tumor imaging

Researchers are looking to use new imaging techniques, such as four-dimensiona
computed tomography (4DCT), to help improve treatment. In this technique, the CT
machine scans the chest continuously for about 30 seconds. It shows where the tumor is
in relation to other structures as a person breathes, as opposed to just giving a ‘snapshot
of a point in time, like a standard CT does.

ADCT can be used to determine exactly where the tumor is during each part of the
breathing cycle, which can help doctors deliver radiation to a tumor more pyetisis|
technique might also be used to help show if a tumor is attached to or invading important
structures in the chest, which could help doctors determine if a patient migtgibke eli

for surgery.



Radiation therapy

Several newer methods of giving radiation therapy have become availablentyears,
For example, some newer radiation therapy machines have imaging scannémtobuilt
them. This advance, known imsage guided radiation theragyGRT), lets the doctor

take pictures of the lung and make minor adjustments in aiming just before giving the
radiation. This may help deliver the radiation more precisely, which mighit ia fewer
side effects.

Chemotherapy

New combinations:Many clinical trials are looking at newer combinations of
chemotherapy drugs to determine which are the safest and most effeasvs. Th
especially important in patients who are older and have other health problemssDoctor
are also studying better ways to combine chemotherapy with radiationytiagcpther
treatments.

Lab tests to 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 threcelistave
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 paxtioenao
drugs. For example, studies have found that tumors with high levels of the ERCC1
protein are less likely to respond to chemo that includes cisplatin or carboplatin, while
tumors with high levels of the RRM1 protein seem less likely to respond to chemo with
gemcitabine. Doctors are now looking to see if tests for these markers gajyuidel the
choice of treatment, so these are not a part of standard treatment.

Targeted therapy drugs

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

their growth and spread. This is being used to develop new targeted therapy drugs. Many
of these are already being used to treat NSCLC. Others are now beidgriesitscal

trials to see if they can help people with advanced lung cancer live longer or tieigve
symptoms. Newer targeted drugs being studied include ganetespib, nintedanib,
selumetinib, dacomitinib, and custirsen.

Researchers are also working on lab tests to help predict which patientbenfgiiped
by which drugs. Studies have found that some patients do not benefit from certain
targeted therapies, whereas others are more likely to have their tumorsBhirink.
example, a test can find changes inE@FR gene that make it much more likely that a
person’s lung cancer will respond to treatment with a targeted drug aalEGFR



inhibitor. Similar gene tests for other targeted treatments are now bathedst
Predicting who might benefit could save some people from trying treatmenésehat
unlikely to work for them and would probably cause unneeded side effects.

Maintenance therapy

For people with advanced lung cancers who get chemotherapy, combinations of 2 chemo
drugs (sometimes along with a targeted drug) are typically giveabfaut 4 to 6 cycles.

Some studies have found that with cancers that have not progressed, continuingtreatme
beyond the 4 to 6 cycles with a single chemo drug such as pemetrexed or with d targete
drug may help some people live longer. This is knowmaisitenance therapy

possible downside to this continued treatment is that people may not get a break from
treatment side effects. Some doctors now recommend maintenance therapgthvende

await further research on this topic.

Immune treatments

Researchers are developing immunotherapy drugs that can help the bodyrseimm
system fight the cancer.

Immune checkpoint inhibitors: Cancer cells can sometimes avoid being attacked by the
body’s immune system by using certain “checkpoints” that normally keep therim
system in check. For example, cancer cells often have a lot of a protein Exllddd?

their surface that helps them evade the immune system. New drugs that biBEklthe
protein, or the corresponding PD-1 protein on immune cells caltadls can help the
immune system recognize the cancer cells and attack them.

Nivolumab (Opdivo) and pembrolizumab (Keytruda) are anti-PD-1 drugs that have been
shown to shrink or slow the growth of some tumors. They are now approved for use in
advanced NSCLC, and are typically used after certain other treatments havediee

Other, similar drugs such as atezolizumab (MPDL3280A) and MEDI4736 might also
shrink some lung cancer tumors. Large studies of these new drugs are nodoneing

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
These types of treatments seem to have very limited side effects, so thépenigeful

in people who can't tolerate other treatments.

Some vaccines are made up of parts of proteins commonly found on lung cancer cells.
For example, the MUC1 protein is found on some lung cancer cells. A vaccine called
TG4010 causes the immune system to react against the MUCL1 protein. Esatghidsas
suggested this vaccine might be helpful when given along with chemo. More studies are
planned to see if the vaccine will help patients live longer.



At this time, lung cancer vaccines are only available in clinicaktrial

Additional resources for non-small cell lung
cancer

More information from your American Cancer Society

We have a lot more information that you might find helpful. Explore www.cancer.org or
call our National Cancer Information Center toll-free number, 1-800-227-2345¢ We'r
here to help you any time, day or night.

Other national organizations and websites*

Along with the American Cancer Society, other sources of information and support
include:

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

Offers information on lung cancer and coping with breathing problems, side
effects, and physical activity

Lungcancer.org
Toll-free number: 1-800-813-4673 (1-800-813-HOPE)
Website: www.lungcancer.org

Provides information, support, and other assistance to people with lung cancer.
Also offers phone counseling and phone support groups for people with lung
cancer, with online support for caregivers

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

Offers lung cancer treatment information, including a lung cancer information
line, as well as a phone buddy program, referrals to support groups, and more

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