Cancer
Resource Library
AdventHealth Cancer Institute

Lung Cancer
Non-Small Cell
Information for You

1

Services from AdventHealth
Cancer Institute:
Give Us a Call:
Have general questions? We have detailed answers.
Our team is standing by to help you and your caregiver(s) with questions about your treatment plan,
the evaluation process, and more.

Local Phone: (407) 490-2078

Monday through Friday 8 a.m. to 5 p.m.
Visit the AdventHealth Cancer Institute’s
CancerHelp Online website at:

www.CancerHelpAdventHealth.com

2

Contents
About This Booklet - 4
General Information About Non-Small Cell Lung
Cancer - 5
Stages of Non-Small Cell Lung Cancer - 24
Recurrent Non-Small Cell Lung Cancer - 39
Treatment Option Overview - 39
Treatment Options By Stage - 57
To Learn More About Non-Small Cell Lung
Cancer - 67
About This PDQ Summary - 69
Word to Know - 74
Cancer Related Website Links for Reference - 107

© Copyright 2019 - The CancerHelp Institute

3

About This Booklet
The information in this booklet is from the National Cancer
Institute PDQ cancer information summary on non-small
cell lung cancer.
Learning about medical care for non-small cell lung cancer
can help you take an active part in making choices about
your care. This booklet tells about:
Diagnosis, Staging and Treatment
Side Effects
Taking Part in Research Studies
Coping with Cancer and Managing Cancer Care
You can read this booklet from front to back. Or, you can
read only the sections you need right now.
For the latest information about non-small cell lung cancer,
please visit the National Cancer Institute (NCI) website at
www.cancer.gov/types/lung/patient/non-small-cell-lungtreatment-pdq

Or contact the NCI Cancer Information Service. The Cancer
Information Service can answer your questions about cancer.
Call 1-800-4-CANCER (1-800-422-6237).

Words to Know

Words in bold are in the “Words to Know” section on page
74. The “Words to Know” section explains these words. It
also shows how to pronounce them.

Links to Cancer-Related Websites

Links you may want to learn more about are in parenthesis.
(i.e. www.cancer.gov) A complete list of the cancer-related
website links begins on page 107, at the end of this booklet.
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General Information About Non-Small
Cell Lung Cancer
KEY POINTS
• Non-small cell lung cancer is a disease in
which malignant (cancer) cells form in the
tissues of the lung.
• There are several types of non-small cell lung
cancer.
• Smoking is the major risk factor for non-small
cell lung cancer.
• Signs of non-small cell lung cancer include a
cough that doesn’t go away and shortness of
breath.
• Tests that examine the lungs are used to detect
(find), diagnose, and stage non-small cell lung
cancer.
• If lung cancer is suspected, a biopsy is done.
• Certain factors affect prognosis (chance of
recovery) and treatment options.
• For most patients with non-small cell lung
cancer, current treatments do not cure the
cancer.
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Non-small cell lung cancer is a disease in
which malignant (cancer) cells form in the
tissues of the lung.
The lungs are a pair of cone-shaped breathing organs in the chest. The lungs bring oxygen into the
body as you breathe in. They release carbon dioxide, a waste product of the body’s cells, as you
breathe out. Each lung has sections called lobes.
The left lung has two lobes. The right lung is slightly larger and has three lobes. Two tubes called
bronchi lead from the trachea (windpipe) to the
right and left lungs. The bronchi are sometimes also
involved in lung cancer. Tiny air sacs called alveoli and small tubes called bronchioles make up the
inside of the lungs.
A thin membrane called the pleura covers the outside of each lung and lines the inside wall of the
chest cavity. This creates a sac called the pleural
cavity. The pleural cavity normally contains a small
amount of fluid that helps the lungs move smoothly
in the chest when you breathe.
There are two main types of lung cancer: non-small
cell lung cancer and small cell lung cancer.
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Anatomy of the respiratory system, showing the trachea and
both lungs and their lobes and airways. Lymph nodes and the
diaphragm are also shown. Oxygen is inhaled into the lungs
and passes through the thin membranes of the alveoli and
into the bloodstream (see inset).

See the following PDQ summaries for more information about lung cancer:
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• Small Cell Lung Cancer Treatment (Link:
www.cancer.gov/types/lung/patient/smallcell-lung-treatment-pdq)
• Unusual Cancers of Childhood Treatment
(Link: www.cancer.gov/types/childhoodcancers/patient/unusual-cancerschildhood-pdq)
• Lung Cancer Prevention (Link: www.cancer.
gov/types/lung/patient/lung-prevention-pdq)
• Lung Cancer Screening (Link: www.cancer.
gov/types/lung/patient/lung-screening-pdq)

There are several types of non-small cell
lung cancer.
Each type of non-small cell lung cancer has different
kinds of cancer cells. The cancer cells of each type
grow and spread in different ways. The types of
non-small cell lung cancer are named for the kinds
of cells found in the cancer and how the cells look
under a microscope:
• Squamous cell carcinoma: Cancer that forms
in the thin, flat cells lining the inside of the
lungs. This is also called epidermoid
carcinoma.

• Large cell carcinoma: Cancer that may begin
in several types of large cells.
8

• Adenocarcinoma: Cancer that begins in the
cells that line the alveoli and make substances
such as mucus.
Other less common types of non-small cell lung
cancer are: pleomorphic, carcinoid tumor, salivary
gland carcinoma, and unclassified carcinoma.

Smoking is the major risk factor for nonsmall cell lung cancer.
Anything that increases your chance of getting a
disease is called a risk factor. Having a risk factor
does not mean that you will get cancer; not having
risk factors doesn't mean that you will not get cancer. Talk to your doctor if you think you may be at
risk for lung cancer.
Risk factors for lung cancer include the following:

• Smoking cigarettes, pipes, or cigars, now or
in the past. This is the most important risk
factor for lung cancer. The earlier in life a person starts smoking, the more often a person
smokes, and the more years a person smokes,
the greater the risk of lung cancer.
• Being exposed to secondhand smoke.
• Being exposed to asbestos, arsenic, chromium, beryllium, nickel, soot, or tar in the workplace.
• Being exposed to radiation from any of the
following:
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• Radiation therapy to the breast or chest.
• Radon in the home or workplace.
• Imaging tests such as CT scans.
• Atomic bomb radiation.
• Living where there is air pollution.
• Having a family history of lung cancer.
• Being infected with the human immunodeficiency virus (HIV).
• Taking beta carotene supplements and being
a heavy smoker.
Older age is the main risk factor for most cancers.
The chance of getting cancer increases as you get
older.
When smoking is combined with other risk factors,
the risk of lung cancer is increased.

Signs of non-small cell lung cancer include a cough that doesn't go away and
shortness of breath.
Sometimes lung cancer does not cause any signs
or symptoms. It may be found during a chest x-ray
done for another condition. Signs and symptoms
may be caused by lung cancer or by other conditions. Check with your doctor if you have any of the
following:
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• Chest discomfort or pain.
• A cough that doesn’t go away or gets worse
over time.
• Trouble breathing.
• Wheezing.
• Blood in sputum (mucus coughed up from
the lungs).
• Hoarseness.
• Loss of appetite.
• Weight loss for no known reason.
• Feeling very tired.
• Trouble swallowing.
• Swelling in the face and/or veins in the neck.

Tests that examine the lungs are used to
detect (find), diagnose, and stage nonsmall cell lung cancer.
Tests and procedures to detect, diagnose, and stage
non-small cell lung cancer are often done at the
same time. Some of the following tests and procedures may be used:
• Physical exam and history: An exam of the
body to check general signs of health, including checking for signs of disease, such as
11

lumps or anything else that seems unusual.
A history of the patient’s health habits, including smoking, and past jobs, illnesses, and
treatments will also be taken.
• Laboratory tests: Medical procedures that
test samples of tissue, blood, urine, or other
substances in the body. These tests help to diagnose disease, plan and check treatment, or
monitor the disease over time.
• Chest x-ray: An x-ray of the organs and bones
inside the chest. An x-ray is a type of energy
beam that can go through the body and onto
film, making a picture of areas inside the
body.
• CT scan (CAT scan): A procedure that makes
a series of detailed pictures of areas inside the
body, such as the chest, taken from different
angles. The pictures are made by a computer linked to an x-ray machine. A dye may be
injected into a vein or swallowed to help the
organs or tissues show up more clearly. This
procedure is also called computed tomography, computerized tomography, or computerized axial tomography.
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X-ray of the chest. X-rays are used to take pictures of organs
and bones of the chest. X-rays pass through the patient onto
film.
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• Sputum cytology: A procedure in which a
pathologist views a sample of sputum (mucus
coughed up from the lungs) under a microscope, to check for cancer cells.
• Thoracentesis: The removal of fluid from the
space between the lining of the chest and the
lung, using a needle. A pathologist views the
fluid under a microscope to look for cancer
cells.

If lung cancer is suspected, a biopsy is
done.
One of the following types of biopsies is usually
used:

• Fine-needle aspiration (FNA) biopsy of the
lung: The removal of tissue or fluid from the
lung using a thin needle. A CT scan, ultrasound, or other imaging procedure is used to
locate the abnormal tissue or fluid in the lung.
A small incision may be made in the skin
where the biopsy needle is inserted into the
abnormal tissue or fluid. A sample is removed
with the needle and sent to the laboratory. A
pathologist then views the sample under a microscope to look for cancer cells. A chest x-ray
is done after the procedure to make sure no
air is leaking from the lung into the chest.
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Fine-needle aspiration biopsy of the lung. The patient lies on
a table that slides through the computed tomography (CT)
machine, which takes x-ray pictures of the inside of the body.
The x-ray pictures help the doctor see where the abnormal
tissue is in the lung. A biopsy needle is inserted through the
chest wall and into the area of abnormal lung tissue. A small
piece of tissue is removed through the needle and checked
under the microscope for signs of cancer.
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• An endoscopic ultrasound (EUS) is a type of
ultrasound that may be used to guide an FNA
biopsy of the lung, lymph nodes, or other
areas. EUS is a procedure in which an endoscope is inserted into the body. An endoscope
is a thin, tube-like instrument with a light
and a lens for viewing. A probe at the end of
the endoscope is used to bounce high-energy
sound waves (ultrasound) off internal tissues
or organs and make echoes. The echoes form a
picture of body tissues called a sonogram.
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Endoscopic ultrasound-guided fine-needle aspiration
biopsy. An endoscope that has an ultrasound probe and a
biopsy needle is inserted through the mouth and into the
esophagus. The probe bounces sound waves off body tissues
to make echoes that form a sonogram (computer picture) of
the lymph nodes near the esophagus. The sonogram helps
the doctor see where to place the biopsy needle to remove
tissue from the lymph nodes. This tissue is checked under a
microscope for signs of cancer.
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• Bronchoscopy: A procedure to look inside
the trachea and large airways in the lung for
abnormal areas. A bronchoscope is inserted
through the nose or mouth into the trachea
and lungs. A bronchoscope is a thin, tube-like
instrument with a light and a lens for viewing.
It may also have a tool to remove tissue samples, which are checked under a microscope
for signs of cancer.
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Bronchoscopy. A bronchoscope is inserted through the
mouth, trachea, and major bronchi into the lung, to look for
abnormal areas. A bronchoscope is a thin, tube-like instrument with a light and a lens for viewing. It may also have a
cutting tool. Tissue samples may be taken to be checked
under a microscope for signs of disease.
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• Thoracoscopy: A surgical procedure to look at
the organs inside the chest to check for abnormal areas. An incision (cut) is made between
two ribs, and a thoracoscope is inserted into
the chest. A thoracoscope is a thin, tube-like
instrument with a light and a lens for viewing.
It may also have a tool to remove tissue or
lymph node samples, which are checked under a microscope for signs of cancer. In some
cases, this procedure is used to remove part
of the esophagus or lung. If certain tissues,
organs, or lymph nodes can’t be reached, a
thoracotomy may be done. In this procedure,
a larger incision is made between the ribs and
the chest is opened.
• Mediastinoscopy: A surgical procedure to
look at the organs, tissues, and lymph nodes
between the lungs for abnormal areas. An
incision (cut) is made at the top of the breastbone and a mediastinoscope is inserted into
the chest. A mediastinoscope is a thin, tubelike instrument with a light and a lens for
viewing. It may also have a tool to remove
tissue or lymph node samples, which are
checked under a microscope for signs of cancer.
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Mediastinoscopy. A mediastinoscope is inserted into the
chest through anincision above the breastbone to look for abnormal areas between thelungs. A mediastinoscope is a thin,
tube-like instrument with a lightand a lens for viewing. It may
also have a cutting tool. Tissue samplesmay be taken from
lymph nodes on the right side of the chest and checkedunder
a microscope for signs of cancer. In an anterior mediastinotomy(Chamberlain procedure), the incision is made beside the
breastbone toremove tissue samples from the lymph nodes
on the left side of thechest.

• Anterior mediastinotomy: A surgical procedure to look at the organs and tissues between
the lungs and between the breastbone and
heart for abnormal areas. An incision (cut) is
made next to the breastbone and a mediastinoscope is inserted into the chest. A mediastinoscope is a thin, tube-like instrument with a
light and a lens for viewing. It may also have
a tool to remove tissue or lymph node sam21

ples, which are checked under a microscope
for signs of cancer. This is also called the
Chamberlain procedure.
• Lymph node biopsy: The removal of all or
part of a lymph node. A pathologist views
the lymph node tissue under a microscope to
check for cancer cells.
One or more of the following laboratory tests may
be done to study the tissue samples:

• Molecular test: A laboratory test to check for
certain genes, proteins, or other molecules in
a sample of tissue, blood, or other body fluid.
Molecular tests check for certain gene or chromosome changes that occur in non-small cell
lung cancer.
• Immunohistochemistry: A test that uses antibodies to check for certain antigens in a sample of tissue. The antibody is usually linked to
a radioactive substance or a dye that causes
the tissue to light up under a microscope. This
type of test may be used to tell the difference
between different types of cancer.

Certain factors affect prognosis (chance
of recovery) and treatment options.
The prognosis (chance of recovery) and treatment
options depend on the following:
• The stage of the cancer (the size of the tu-
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mor and whether it is in the lung only or has
spread to other places in the body).
• The type of lung cancer.
• Whether the cancer has mutations (changes) in certain genes, such as the epidermal
growth factor receptor (EGFR) gene or the
anaplastic lymphoma kinase (ALK) gene.
• Whether there are signs and symptoms such
as coughing or trouble breathing.
• The patient’s general health.

For most patients with non-small cell lung
cancer, current treatments do not cure the
cancer.
If lung cancer is found, taking part in one of the
many clinical trials being done to improve treatment should be considered. Clinical trials are taking
place in most parts of the country for patients with
all stages of non-small cell lung cancer. Information
about ongoing clinical trials is available from the
NCI website (Link: www.cancer.gov/about-cancer/
treatment/clinical-trials).
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Stages of Non-Small Cell Lung
Cancer
After lung cancer has been diagnosed,
tests are done to find out if cancer cells
have spread within the lungs or to other
parts of the body.
The process used to find out if cancer has spread
within the lungs or to other parts of the body is
called staging. The information gathered from the
staging process determines the stage of the disease.
It is important to know the stage in order to plan
treatment. Some of the tests used to diagnose nonsmall cell lung cancer are also used to stage the
disease. (See the General Information (Link: www.
cancer.gov/types/lung/patient/non-small-cell-lungtreatment-pdq) section.)
Other tests and procedures that may be used in the
staging process include the following:

• MRI (magnetic resonance imaging): A procedure that uses a magnet, radio waves, and a
computer to make a series of detailed pictures
of areas inside the body, such as the brain.
This procedure is also called nuclear magnetic
resonance imaging (NMRI).
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• CT scan (CAT scan): A procedure that makes
a series of detailed pictures of areas inside the
body, such as the brain, abdomen, and lymph
nodes, taken from different angles. The
pictures are made by a computer linked to an
x-ray machine. A dye may be injected into a
vein or swallowed to help the organs or tissues show up more clearly. This procedure is
also called computed tomography, computerized tomography, or computerized axial tomography.
• PET scan (positron emission tomography
scan): A procedure to find malignant tumor
cells in the body. A small amount of radioactive glucose (sugar) is injected into a vein.
The PET scanner rotates around the body and
makes a picture of where glucose is being
used in the body. Malignant tumor cells show
up brighter in the picture because they are
more active and take up more glucose than
normal cells do.

25

PET (positron emission tomography) scan. The patient lies on
a table that slides through the PET machine. The head rest
and white strap help the patient lie still. A small amount of
radioactive glucose (sugar) is injected into the patient's vein,
and a scanner makes a picture of where the glucose is being
used in the body. Cancer cells show up brighter in the picture
because they take up more glucose than normal cells do.
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• Bone scan: A procedure to check if there are
rapidly dividing cells, such as cancer cells, in
the bone. A very small amount of radioactive
material is injected into a vein and travels
through the bloodstream. The radioactive material collects in the bones with cancer and is
detected by a scanner.

• Pulmonary function test (PFT): A test to see
how well the lungs are working. It measures
how much air the lungs can hold and how
quickly air moves into and out of the lungs. It
also measures how much oxygen is used and
how much carbon dioxide is given off during
breathing. This is also called lung function
test.
• Bone marrow aspiration and biopsy: The
removal of bone marrow, blood, and a small
piece of bone by inserting a hollow needle
into the hipbone or breastbone. A pathologist
views the bone marrow, blood, and bone under a microscope to look for signs of cancer.

There are three ways that cancer spreads
in the body.
Cancer can spread through tissue, the lymph system, and the blood:

• Tissue. The cancer spreads from where it began by growing into nearby areas.
• Lymph system. The cancer spreads from
where it began by getting into the lymph
system. The cancer travels through the lymph
vessels to other parts of the body.
• Blood. The cancer spreads from where it began by getting into the blood. The cancer travels through the blood vessels to other parts of
the body.
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Cancer may spread from where it began
to other parts of the body.
When cancer spreads to another part of the body, it
is called metastasis. Cancer cells break away from
where they began (the primary tumor) and travel
through the lymph system or blood.

• Lymph system. The cancer gets into the
lymph system, travels through the lymph vessels, and forms a tumor (metastatic tumor) in
another part of the body.
• Blood. The cancer gets into the blood, travels
through the blood vessels, and forms a tumor
(metastatic tumor) in another part of the body.

The metastatic tumor is the same type of cancer as
the primary tumor. For example, if non-small cell
lung cancer spreads to the brain, the cancer cells in
the brain are actually lung cancer cells. The disease
is metastatic lung cancer, not brain cancer.
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The National Cancer Institute (NCI) has a video for
patients called, "Metastasis: How Cancer Spreads".
You can view this link and learn more at the webpage of the NCI:
www.cancer.gov/metastatic-cancer

The following stages are used for nonsmall cell lung cancer:
Occult (hidden) stage
In the occult (hidden) stage, cancer cannot be seen
by imaging or bronchoscopy. Cancer cells are
found in sputum or bronchial washings (a sample
of cells taken from inside the airways that lead to
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the lungs). Cancer may have spread to other parts
of the body.

Stage 0
In stage 0, abnormal cells are found in the lining of
the airways. These abnormal cells may become cancer and spread into nearby normal tissue. Stage 0
may be adenocarcinoma in situ (AIS) or squamous
cell carcinoma in situ (SCIS).

Stage I
In stage I, cancer has formed. Stage I is divided into
stages IA and IB.
Stage IA:The tumor is in the lung only and is 3
centimeters or smaller. Cancer has not spread to the
lymph nodes.
Stage IB:The tumor is larger than 3 centimeters but
not larger than 4 centimeters. Cancer has not spread
to the lymph nodes.
or
The tumor is 4 centimeters or smaller and one or
more of the following is found:

• Cancer has spread to the main bronchus, but
has not spread to the carina.
• Cancer has spread to the innermost layer of
the membrane that covers the lung.
• Part of the lung or the whole lung has
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collapsed or has developed pneumonitis.
Cancer has not spread to the lymph nodes.

Stage II
Stage II is divided into stages IIA and IIB.
• Stage IIA:

The tumor is larger than 4 centimeters but
not larger than 5 centimeters. Cancer has not
spread to the lymph nodes and one or more
of the following may be found:
• Cancer has spread to the main bronchus, but has not spread to the carina.
• Cancer has spread to the innermost
layer of the membrane that covers the
lung.
• Part of the lung or the whole lung has
collapsed or has developed pneumonitis.
• Stage IIB:
The tumor is 5 centimeters or smaller and
cancer has spread to lymph nodes on the
same side of the chest as the primary tumor.
The lymph nodes with cancer are in the lung
or near the bronchus. Also, one or more of the
following may be found:
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• Cancer has spread to the main bronchus,
but has not spread to the carina.
• Cancer has spread to the innermost
layer of the membrane that covers the
lung.
• Part of the lung or the whole lung has
collapsed or has developed pneumonitis.
or
Cancer has not spread to the lymph nodes and one
or more of the following is found:

• The tumor is larger than 5 centimeters but not
larger than 7 centimeters.
• There are one or more separate tumors in the
same lobe of the lung as the primary tumor.
• Cancer has spread to any of the following:
• The membrane that lines the inside of
the chest wall.
• Chest wall.
• The nerve that controls the diaphragm.
• Outer layer of tissue of the sac around
the heart.
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Stage III
Stage III is divided into stages IIIA, IIIB, and IIIC.

• Stage IIIA: The tumor is 5 centimeters or
smaller and cancer has spread to lymph
nodes on the same side of the chest as the
primary tumor. The lymph nodes with cancer
are around the trachea or where the trachea
divides into the bronchi. Also, one or more of
the following may be found:
• Cancer has spread to the main bronchus, but has not spread to the carina.
• Cancer has spread to the innermost
layer of the membrane that covers the
lung.
• Part of the lung or the whole lung has collapsed or has developed pneumonitis.
or
Cancer has spread to lymph nodes on the
same side of the chest as the primary tumor.
The lymph nodes with cancer are in the lung
or near the bronchus. Also, one or more of the
following is found:
• The tumor is larger than 5 centimeters but not
larger than 7 centimeters.
• There are one or more separate tumors in the
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same lobe of the lung as the primary tumor.
• Cancer has spread to any of the following:
• The membrane that lines the inside of
the chest wall.
• Chest wall.
• The nerve that controls the diaphragm.
• Outer layer of tissue of the sac around
the heart.
or
Cancer may have spread to lymph nodes on the
same side of the chest as the primary tumor. The
lymph nodes with cancer are in the lung or near
the bronchus. Also, one or more of the following is
found:
• The tumor is larger than 7 centimeters.

• There are one or more separate tumors in a
different lobe of the lung with the primary
tumor.
• The tumor is any size and cancer has spread
to any of the following:
• Trachea.
• Carina.
• Esophagus.
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• Breastbone or backbone.
• Diaphragm.
• Heart.
• Major blood vessels that lead to or from
the heart.
• Nerve that controls the larynx (voice
box).
• Stage IIIB: The tumor is 5 centimeters or
smaller and cancer has spread to lymph
nodes above the collarbone on the same side
of the chest as the primary tumor or to any
lymph nodes on the opposite side of the chest
as the primary tumor. Also, one or more of the
following may be found:
• Cancer has spread to the main bronchus, but has not spread to the carina.
• Cancer has spread to the innermost
layer of the membrane that covers the
lung.
• Part of the lung or the whole lung has
collapsed or has developed pneumonitis.
or
The tumor may be any size and cancer has spread
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to lymph nodes on the same side of the chest as the
primary tumor. The lymph nodes with cancer are
around the trachea or where the trachea divides
into the bronchi. Also, one or more of the following
is found:
• There are one or more separate tumors in the
same lobe or a different lobe of the lung with
the primary tumor.
• Cancer has spread to any of the following:
• The membrane that lines the inside of
the chest wall.
• Chest wall.
• The nerve that controls the diaphragm.
• Outer layer of tissue of the sac around
the heart.
• Trachea.
• Carina.
• Esophagus.
• Breastbone or backbone.
• Diaphragm.
• Heart.
• Major blood vessels that lead to or from
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the heart.
• Nerve that controls the larynx (voice
box).
• Stage IIIC: The tumor may be any size and
cancer has spread to lymph nodes above the
collarbone on the same side of the chest as
the primary tumor or to any lymph nodes on
the opposite side of the chest as the primary
tumor. Also, one or more of the following is
found:
• There are one or more separate tumors in the
same lobe or a different lobe of the lung with
the primary tumor.
• Cancer has spread to any of the following:
• The membrane that lines the inside of
the chest wall.
• Chest wall.
• The nerve that controls the diaphragm.
• Outer layer of tissue of the sac around
the heart.
• Trachea.
• Carina.
• Esophagus.
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• Breastbone or backbone.
• Diaphragm.
• Heart.
• Major blood vessels that lead to or from
the heart.
• Nerve that controls the larynx (voice
box).

Stage IV
Stage IV is divided into stages IVA and IVB.

• In stage IVA, the tumor may be any size and
cancer may have spread to the lymph nodes.
One or more of the following is found:
• There are one or more tumors in the
lung that does not have the primary
tumor.
• Cancer is found in fluid around the
lungs or the heart.
• Cancer has spread to one place in an organ not near the lung, such as the brain,
liver, adrenal gland, kidney, bone, sac
around the heart, or to a lymph node
that is not near the lung.
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• In stage IVB, cancer has spread to multiple
places in one or more organs that are not near
the lung.

Recurrent Non-Small Cell Lung
Cancer
Recurrent non-small celllung cancer is cancer that
has recurred (come back) after it has been treated.
The cancer may come back in the brain, lung, or
other parts of the body.

Treatment Option Overview
KEY POINTS
• There are different types of treatment for patients with non-small cell lung cancer.
• Ten types of standard treatment are used:
• Surgery
• Radiation therapy
• Chemotherapy
• Targeted therapy
• Immunotherapy
• Laser therapy
• Photodynamic therapy (PDT)
39

• Cryosurgery
• Electrocautery
• Watchful waiting
• New types of treatment are being tested in
clinical trials.
• Chemoprevention
• Radiosensitizers
• New combinations
• Treatment for non-small cell lung cancer may
cause side effects.
• Patients may want to think about taking part
in a clinical trial.
• Patients can enter clinical trials before, during,
or after starting their cancer treatment.
• Follow-up tests may be needed.
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There are different types of treatment for
patients with non-small cell lung cancer.
Different types of treatments are available for patients with non-small cell lung cancer. Some treatments are standard (the currently used treatment),
and some are being tested in clinical trials. A treatment clinical trial is a research study meant to help
improve current treatments or obtain information
on new treatments for patients with cancer. When
clinical trials show that a new treatment is better
than the standard treatment, the new treatment may
become the standard treatment. Patients may want
to think about taking part in a clinical trial. Some
clinical trials are open only to patients who have not
started treatment.

Ten types of standard treatment are used:
Surgery
Four types of surgery are used to treat lung cancer:
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• Wedge resection: Surgery to remove a tumor and some of the normal tissue around
it. When a slightly larger amount of tissue is
taken, it is called a segmental resection.

Wedge resection of the lung. Part of the lung lobe containing
the cancer and a small amount of healthy tissue around it is
removed.
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• Lobectomy: Surgery to remove a whole lobe
(section) of the lung.

Lobectomy. A lobe of the lung is removed.
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• Pneumonectomy: Surgery to remove one
whole lung.

Pneumonectomy. The whole lung is removed.

• Sleeve resection: Surgery to remove part of
the bronchus.
After the doctor removes all the cancer that can be
seen at the time of the surgery, some patients may
be given chemotherapy or radiation therapy after
surgery to kill any cancer cells that are left. Treatment given after the surgery, to lower the risk that
the cancer will come back, is called adjuvant
therapy.
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Radiation therapy
Radiation therapy is a cancer treatment that uses
high-energy x-rays or other types of radiation to kill
cancer cells or keep them from growing. There are
two types of radiation therapy:
• External radiation therapy uses a machine
outside the body to send radiation toward the
cancer.
• Internal radiation therapy uses a radioactive
substance sealed in needles, seeds, wires, or
catheters that are placed directly into or near
the cancer.
Stereotactic body radiation therapy is a type of external radiation therapy. Special equipment is used
to place the patient in the same position for each
radiation treatment. Once a day for several days, a
radiation machine aims a larger than usual dose of
radiation directly at the tumor. By having the patient in the same position for each treatment, there
is less damage to nearby healthy tissue. This procedure is also called stereotactic external-beam radiation therapy and stereotaxic radiation therapy.
Stereotactic radiosurgery is a type of external radiation therapy used to treat lung cancer that has
spread to the brain. A rigid head frame is attached
to the skull to keep the head still during the radiation treatment. A machine aims a single large dose
of radiation directly at the tumor in the brain. This
procedure does not involve surgery. It is also called
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stereotaxic radiosurgery, radiosurgery, and radiation surgery.
For tumors in the airways, radiation is given directly to the tumor through an endoscope.
The way the radiation therapy is given depends on
the type and stage of the cancer being treated.It also
depends on where the cancer is found. External and
internal radiation therapy are used to treat nonsmall cell lung cancer.

Chemotherapy
Chemotherapy is a cancer treatment that uses drugs
to stop the growth of cancer cells, either by killing
the cells or by stopping them from dividing. When
chemotherapy is taken by mouth or injected into a
vein or muscle, the drugs enter the bloodstream and
can reach cancer cells throughout the body (systemic chemotherapy). When chemotherapy is placed
directly into the cerebrospinal fluid, an organ, or a
body cavity such as the abdomen, the drugs mainly
affect cancer cells in those areas (regional chemotherapy).
The way the chemotherapy is given depends on the
type and stage of the cancer being treated.
See Drugs Approved for Non-Small Cell Lung Cancer (Link: www.cancer.gov/about-cancer/
treatment/drugs/lung) for more information.
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Targeted therapy
Targeted therapy is a type of treatment that uses
drugs or other substances to attack specific cancer
cells. Targeted therapies usually cause less harm to
normal cells than chemotherapy or radiation therapy do. Monoclonal antibodies and tyrosine kinase
inhibitors are the two main types of targeted therapy being used to treat advanced, metastatic, or
recurrent non-small cell lung cancer.

Monoclonal antibodies
Monoclonal antibody therapy is a cancer treatment
that uses antibodies made in the laboratory from a
single type of immune system cell. These antibodies can identify substances on cancer cells or normal
substances in the blood or tissues that may help
cancer cells grow. The antibodies attach to the substances and kill the cancer cells, block their growth,
or keep them from spreading. Monoclonal antibodies are given by infusion. They may be used alone
or to carry drugs, toxins, or radioactive material
directly to cancer cells.
There are different types of monoclonal antibody
therapy:

• Vascular endothelial growth factor (VEGF)
inhibitor therapy: Cancer cells make a substance called VEGF, which causes new blood
vessels to form (angiogenesis) and helps the
cancer grow. VEGF inhibitors block VEGF
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and stop new blood vessels from forming.
This may kill cancer cells because they need
new blood vessels to grow. Bevacizumab and
ramucirumab are VEGF inhibitors and angiogenesis inhibitors.
• Epidermal growth factor receptor (EGFR)
inhibitor therapy: EGFRs are proteins found
on the surface of certain cells, including cancer cells. Epidermal growth factor attaches to
the EGFR on the surface of the cell and causes
the cells to grow and divide. EGFR inhibitors
block the receptor and stop the epidermal
growth factor from attaching to the cancer
cell. This stops the cancer cell from growing
and dividing. Cetuximab and necitumumab
are EGFR inhibitors.

Tyrosine kinase inhibitors
Tyrosine kinase inhibitors are small-molecule drugs
that go through the cell membrane and work inside
cancer cells to block signals that cancer cells need
to grow and divide. Some tyrosine kinase inhibitors
also have angiogenesis inhibitor effects.
There are different types of tyrosine kinase inhibitors:

• Epidermal growth factor receptor (EGFR)
tyrosine kinase inhibitors: EGFRs are proteins found on the surface and inside certain
cells, including cancer cells. Epidermal growth
factor attaches to the EGFR inside the cell and
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sends signals to the tyrosine kinase area of the
cell, which tells the cell to grow and divide.
EGFR tyrosine kinase inhibitors stop these
signals and stop the cancer cell from growing
and dividing. Erlotinib, gefitinib, afatinib,
and osimertinib are types of EGFR tyrosine
kinase inhibitors. Some of these drugs work
better when there is also a mutation (change)
in the EGFR gene.
• Kinase inhibitors that affect cells with certain
gene changes: Certain changes in the ALK,
ROS1, BRAF, and MEK genes, and NTRK
gene fusions, cause too much protein to be
made. Blocking these proteins may stop the
cancer from growing and spreading. Crizotinib is used to stop proteins from being made
by the ALK and ROS1 genes. Ceritinib, alectinib, and brigatinib are used to stop proteins
from being made by the ALK gene. Dabrafenib is used to stop proteins being made
by the BRAF gene. Trametinib is used to stop
proteins being made by the MEK gene. Larotrectinib is used to stop proteins being made
by a NTRK gene fusion.
See Drugs Approved for Non-Small Cell Lung Cancer (Link: www.cancer.gov/about-cancer/
treatment/drugs/lung) for more information.
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Immunotherapy
Immunotherapy is a treatment that uses the patient's immune system to fight cancer. Substances
made by the body or made in a laboratory are used
to boost, direct, or restore the body's natural defenses against cancer. This type of cancer treatment is
also called biotherapy or biologic therapy.
Immune checkpoint inhibitor therapy is a type of
immunotherapy.

• Immune checkpoint inhibitor therapy: PD-1
is a protein on the surface of T cells that helps
keep the body’s immune responses in check.
When PD-1 attaches to another protein called
PDL-1 on a cancer cell, it stops the T cell from
killing the cancer cell. PD-1 inhibitors attach
to PDL-1 and allow the T cells to kill cancer
cells. Nivolumab, pembrolizumab, atezolizumab, and durvalumab are types of immune
checkpoint inhibitors.
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Immune checkpoint inhibitor. Checkpoint proteins, such as
PD-L1 on tumor cells and PD-1 on T cells, help keep immune
responses in check. The binding of PD-L1 to PD-1 keeps T
cells from killing tumor cells in the body (left panel). Blocking the binding of PD-L1 to PD-1 with an immune checkpoint
inhibitor (anti-PD-L1 or anti-PD-1) allows the T cells to kill
tumor cells (right panel).
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The National Cancer Institute (NCI) has a video for
patients called, "Immune Checkpoint Inhibitors".
You can view this link and learn more at the webpage of the NCI:

youtu.be/GIUu239FWMg

See Drugs Approved for Non-Small Cell Lung Cancer (Link: www.cancer.gov/about-cancer/
treatment/drugs/lung) for more information.

Laser therapy
Laser therapy is a cancer treatment that uses a laser
beam (a narrow beam of intense light) to kill cancer
cells.
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Photodynamic therapy (PDT)
Photodynamic therapy (PDT) is a cancer treatment
that uses a drug and a certain type of laser light to
kill cancer cells. A drug that is not active until it is
exposed to light is injected into a vein. The drug collects more in cancer cells than in normal cells. Fiberoptic tubes are then used to carry the laser light to
the cancer cells, where the drug becomes active and
kills the cells. Photodynamic therapy causes little
damage to healthy tissue. It is used mainly to treat
tumors on or just under the skin or in the lining of
internal organs. When the tumor is in the airways,
PDT is given directly to the tumor through an endoscope.

Cryosurgery
Cryosurgery is a treatment that uses an instrument
to freeze and destroy abnormal tissue, such as carcinoma in situ. This type of treatment is also called
cryotherapy. For tumors in the airways, cryosurgery
is done through an endoscope.

Electrocautery
Electrocautery is a treatment that uses a probe or
needle heated by an electric current to destroy abnormal tissue. For tumors in the airways, electrocautery is done through an endoscope.
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Watchful waiting
Watchful waiting is closely monitoring a patient’s
condition without giving any treatment until signs
or symptoms appear or change. This may be done
in certain rare cases of non-small cell lung cancer.

New types of treatment are being tested
in clinical trials.
This summary section describes treatments that are
being studied in clinical trials. It may not mention
every new treatment being studied. Information
about clinical trials is available from the NCI website (Link: www.cancer.gov/about-cancer/
treatment/clinical-trials).

Chemoprevention
Chemoprevention is the use of drugs, vitamins, or
other substances to reduce the risk of cancer or to
reduce the risk cancer will recur (come back). For
lung cancer, chemoprevention is used to lessen the
chance that a new tumor will form in the lung.

Radiosensitizers
Radiosensitizers are substances that make tumor
cells easier to kill with radiation therapy. The combination of chemotherapy and radiation therapy
given with a radiosensitizer is being studied in the
treatment of non-small cell lung cancer.
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New combinations
New combinations of treatments are being studied
in clinical trials.

Treatment for non-small cell lung cancer
may cause side effects.
For information about side effects caused by treatment for cancer, see our Side Effects (Link: www.
cancer.gov/about-cancer/treatment/side-effects)
page.

Patients may want to think about taking
part in a clinical trial.
For some patients, taking part in a clinical trial may
be the best treatment choice. Clinical trials are part
of the cancer research process. Clinical trials are
done to find out if new cancer treatments are safe
and effective or better than the standard treatment.
Many of today's standard treatments for cancer are
based on earlier clinical trials. Patients who take
part in a clinical trial may receive the standard treatment or be among the first to receive a new treatment.
Patients who take part in clinical trials also help improve the way cancer will be treated in the future.
Even when clinical trials do not lead to effective
new treatments, they often answer important questions and help move research forward.
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Patients can enter clinical trials before,
during, or after starting their cancer treatment.
Some clinical trials only include patients who have
not yet received treatment. Other trials test treatments for patients whose cancer has not gotten
better. There are also clinical trials that test new
ways to stop cancer from recurring (coming back)
or reduce the side effects of cancer treatment.
Clinical trials are taking place in many parts of the
country. Information about clinical trials supported
by NCI can be found on NCI’s clinical trials search
(Link: www.cancer.gov/about-cancer/treatment/
clinical-trials/search) webpage. Clinical trials supported by other organizations can be found on the
ClinicalTrials.gov (Link: clinicaltrials.gov/) website.

Follow-up tests may be needed.
Some of the tests that were done to diagnose the
cancer or to find out the stage of the cancer may be
repeated. Some tests will be repeated in order to see
how well the treatment is working. Decisions about
whether to continue, change, or stop treatment may
be based on the results of these tests.
Some of the tests will continue to be done from time
to time after treatment has ended. The results of
these tests can show if your condition has changed
or if the cancer has recurred (come back). These
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tests are sometimes called follow-up tests or checkups.

Treatment Options by Stage
For information about the treatments listed below,
see the Treatment Option Overview (Link: www.
cancer.gov/types/lung/patient/non-small-cell-lungtreatment-pdq) section.

Occult Non-Small Cell Lung Cancer
Treatment of occult non-small cell lung cancer
depends on the stage of the disease. Occult tumors
are often found at an early stage (the tumor is in the
lung only) and sometimes can be cured by surgery.
Use our clinical trial search (Link: www.cancer.
gov/about-cancer/treatment/clinical-trials/search)
to find NCI-supported cancer clinical trials that are
accepting patients. You can search for trials based
on the type of cancer, the age of the patient, and
where the trials are being done. General information
(Link: www.cancer.gov/about-cancer/treatment/
clinical-trials/) about clinical trials is also available.

Stage 0
Treatment of stage 0 may include the following:

• Surgery (wedge resection or segmental resection).
• Photodynamic therapy, electrocautery, cryo57

surgery, or laser surgery for tumors in or near
the bronchus.
Use our clinical trial search (Link: www.cancer.
gov/about-cancer/treatment/clinical-trials/search)
to find NCI-supported cancer clinical trials that are
accepting patients. You can search for trials based
on the type of cancer, the age of the patient, and
where the trials are being done. General information
(Link: www.cancer.gov/about-cancer/treatment/
clinical-trials/) about clinical trials is also available.

Stage I Non-Small Cell Lung Cancer
Treatment of stage IA non-small cell lung cancer
and stage IB non-small cell lung cancer may include the following:

• Surgery (wedge resection, segmental resection, sleeve resection, or lobectomy).
• External radiation therapy, including stereotactic body radiation therapy for patients
who cannot have surgery or choose not to
have surgery.
• A clinical trial of chemotherapy or radiation
therapy following surgery.
• A clinical trial of treatment given through an
endoscope, such as photodynamic therapy
(PDT).
• A clinical trial of surgery followed by chemoprevention.

58

Use our clinical trial search (Link: www.cancer.
gov/about-cancer/treatment/clinical-trials/search)
to find NCI-supported cancer clinical trials that are
accepting patients. You can search for trials based
on the type of cancer, the age of the patient, and
where the trials are being done. General information
(Link: www.cancer.gov/about-cancer/treatment/
clinical-trials/) about clinical trials is also available.

Stage II Non-Small Cell Lung Cancer
Treatment of stage IIA non-small cell lung cancer
and stage IIB non-small cell lung cancer may include the following:
• Surgery (wedge resection, segmental resection, sleeve resection, lobectomy, or pneumonectomy).
• Chemotherapy followed by surgery.
• Surgery followed by chemotherapy.
• External radiation therapy for patients who
cannot have surgery.
• A clinical trial of radiation therapy following
surgery.
Use our clinical trial search (Link: www.cancer.
gov/about-cancer/treatment/clinical-trials/search)
to find NCI-supported cancer clinical trials that are
accepting patients. You can search for trials based
on the type of cancer, the age of the patient, and
where the trials are being done. General information
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(Link: www.cancer.gov/about-cancer/treatment/
clinical-trials/) about clinical trials is also available.

Stage IIIA Non-Small Cell Lung Cancer
Treatment of stage IIIA non-small cell lung cancer
that can be removed with surgery may include the
following:
• Surgery followed by chemotherapy.

• Surgery followed by radiation therapy.
• Chemotherapy followed by surgery.
• Surgery followed by chemotherapy combined
with radiation therapy.
• Chemotherapy and radiation therapy followed by surgery.
• A clinical trial of new combinations of treatments.
Treatment of stage IIIA non-small cell lung cancer
that cannot be removed with surgery may include
the following:

• Chemotherapy and radiation therapy given
over the same period of time or one followed
by the other.
• External radiation therapy alone for patients
who cannot be treated with combined therapy, or as palliative treatment to relieve symptoms and improve the quality of life.

60

• Internal radiation therapy or laser surgery, as
palliative treatment to relieve symptoms and
improve the quality of life.
• Chemotherapy and radiation therapy followed by immunotherapy with an immune
checkpoint inhibitor, such as durvalumab.
• A clinical trial of new combinations of treatments.
For more information about supportive care for
signs and symptoms including cough, shortness of
breath, and chest pain, see the PDQ summary on
Cardiopulmonary Syndromes (Link: www.cancer.
gov/about-cancer/treatment/side-effects/
cardiopulmonary-pdq).
Non-small cell lung cancer of the superior sulcus,
often called Pancoast tumor, begins in the upper
part of the lung and spreads to nearby tissues such
as the chest wall, large blood vessels, and spine.
Treatment of Pancoast tumors may include the following:
• Radiation therapy alone.
• Surgery.
• Chemotherapy and radiation therapy followed by surgery.
• A clinical trial of new combinations of treatments.
Some stage IIIA non-small cell lung tumors that
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have grown into the chest wall may be completely
removed. Treatment of chest wall tumors may include the following:
• Surgery.

• Surgery and radiation therapy.
• Radiation therapy alone.
• Chemotherapy combined with radiation therapy and/or surgery.
• A clinical trial of new combinations of treatments.
Use our clinical trial search (Link: www.cancer.
gov/about-cancer/treatment/clinical-trials/search)
to find NCI-supported cancer clinical trials that are
accepting patients. You can search for trials based
on the type of cancer, the age of the patient, and
where the trials are being done. General information
(Link: www.cancer.gov/about-cancer/treatment/
clinical-trials/) about clinical trials is also available.

Stage IIIB and Stage IIIC Non-Small Cell
Lung Cancer
Treatment of stage IIIB non-small cell lung cancer
and stage IIIC non-small cell lung cancer may include the following:
• Chemotherapy followed by external radiation therapy.

• Chemotherapy and radiation therapy given
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as separate treatments over the same period of
time.
• Chemotherapy and radiation therapy given as
separate treatments over the same period of
time, with the dose of radiation therapy increasing with time.
• Chemotherapy and radiation therapy given as
separate treatments over the same period of
time. Chemotherapy alone is given before or
after these treatments.
• Chemotherapy and radiation therapy followed by immunotherapy with an immune
checkpoint inhibitor, such as durvalumab.
• External radiation therapy alone for patients
who cannot be treated with chemotherapy.
• External radiation therapy as palliative therapy, to relieve symptoms and improve the
quality of life.
• Laser therapy and/or internal radiation therapy to relieve symptoms and improve the
quality of life.
• Clinical trials of new external radiation therapy schedules and new types of treatment.
• A clinical trial of chemotherapy and radiation
therapy combined with a radiosensitizer.
• Clinical trials of targeted therapy combined
with chemotherapy and radiation therapy.
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For more information about supportive care for
signs and symptoms such as cough, shortness of
breath, and chest pain, see the following PDQ summaries:
• Cardiopulmonary Syndromes (Link: www.
cancer.gov/about-cancer/treatment/sideeffects/cardiopulmonary-pdq)
• Cancer Pain (Link: www.cancer.gov/
about-cancer/treatment/side-effects/pain/
pain-pdq)
Use our clinical trial search (Link: www.cancer.
gov/about-cancer/treatment/clinical-trials/search)
to find NCI-supported cancer clinical trials that are
accepting patients. You can search for trials based
on the type of cancer, the age of the patient, and
where the trials are being done. General information
(Link: www.cancer.gov/about-cancer/treatment/
clinical-trials/) about clinical trials is also available.

Newly Diagnosed Stage IV, Relapsed, and
Recurrent Non-Small Cell Lung Cancer
Treatment of newly diagnosed stage IV, relapsed,
and recurrent non-small cell lung cancer may include the following:
• Combination chemotherapy.

• Combination chemotherapy and targeted
therapy with a monoclonal antibody, such as
bevacizumab, cetuximab, or necitumumab.
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• Combination chemotherapy followed by more
chemotherapy as maintenance therapy to
help keep cancer from progressing.
• Targeted therapy with an epidermal growth
factor receptor (EGFR) tyrosine kinase inhibitor, such as osimertinib, gefitinib, erlotinib,
or afatinib.
• Targeted therapy with an anaplastic lymphoma kinase (ALK) inhibitor, such as alectinib,
crizotinib or ceritinib.
• Targeted therapy with a BRAF or MEK inhibitor, such as dabrafenib or trametinib.
• Targeted therapy with a NTRK inhibitor, such
as larotrectinib.
• Immunotherapy with an immune checkpoint
inhibitor, such as pembrolizumab, with or
without chemotherapy.
• Laser therapy and/or internal radiation therapy for tumors that are blocking the airways.
• External radiation therapy as palliative therapy, to relieve symptoms and improve the
quality of life.
• Surgery to remove a second primary tumor.
• Surgery to remove cancer that has spread to
the brain, followed by radiation therapy to
the whole brain.
• Stereotactic radiosurgery for tumors that
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have spread to the brain and cannot be treated
with surgery.
• A clinical trial of new drugs and combinations of treatments.
Use our clinical trial search (Link: www.cancer.
gov/about-cancer/treatment/clinical-trials/search)
to find NCI-supported cancer clinical trials that are
accepting patients. You can search for trials based
on the type of cancer, the age of the patient, and
where the trials are being done. General information
(Link: www.cancer.gov/about-cancer/treatment/
clinical-trials/) about clinical trials is also available.

Progressive Stage IV, Relapsed, and
Recurrent Non-Small Cell Lung Cancer
Treatment of progressive stage IV, relapsed, and
recurrent non-small cell lung cancer may include
the following:
• Chemotherapy.

• Targeted therapy with an epidermal growth
factor receptor (EGFR) tyrosine kinase inhibitor, such as erlotinib, gefitinib, afatinib, or
osimertinib.
• Targeted therapy with an anaplastic lymphoma kinase (ALK) inhibitor, such as crizotinib, ceritinib, alectinib, or brigatinib.
• Targeted therapy with a BRAF or MEK inhibitor, such as dabrafenib or trametinib.
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• Immunotherapy with an immune checkpoint
inhibitor, such as nivolumab, pembrolizumab, or atezolizumab.
• A clinical trial of new drugs and combinations of treatments.
Use our clinical trial search (Link: www.cancer.
gov/about-cancer/treatment/clinical-trials/search)
to find NCI-supported cancer clinical trials that are
accepting patients. You can search for trials based
on the type of cancer, the age of the patient, and
where the trials are being done. General information
(Link: www.cancer.gov/about-cancer/treatment/
clinical-trials/) about clinical trials is also available.

To Learn More About Non-Small Cell
Lung Cancer
For more information from the National Cancer
Institute about non-small cell lung cancer, see the
following:

• Lung Cancer Home Page (Link: www.cancer.
gov/types/lung)
• Lung Cancer Prevention (Link: www.cancer.
gov/types/lung/patient/lung-prevention-pdq)
• Lung Cancer Screening (Link: www.cancer.
gov/types/lung/patient/lung-screening-pdq)
• Drugs Approved for Non-Small Cell Lung
Cancer (Link: www.cancer.gov/aboutcancer/treatment/drugs/lung)
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• Targeted Cancer Therapies (Link: www.
cancer.gov/about-cancer/treatment/types/
targeted-therapies/targetedtherapies-fact-sheet)
• Lasers in Cancer Treatment
(Link: www.cancer.gov/about-cancer/
treatment/types/surgery/lasers-fact-sheet)
• Photodynamic Therapy for Cancer (Link:
www.cancer.gov/about-cancer/treatment/
types/surgery/photodynamic-fact-sheet)
• Cryosurgery in Cancer Treatment (Link:
www.cancer.gov/about-cancer/treatment/
types/surgery/cryosurgery-fact-sheet)
• Tobacco (Link: www.cancer.gov/aboutcancer/causes-prevention/risk/tobacco)
(includes help with quitting)
• Secondhand Smoke and Cancer (Link: www.
cancer.gov/about-cancer/causes-prevention/
risk/tobacco/second-hand-smoke-fact-sheet)
For general cancer information and other resources
from the National Cancer Institute, see the following:
• About Cancer (Link: www.cancer.gov/
about-cancer)

• Staging (Link: www.cancer.gov/aboutcancer/diagnosis-staging/staging)
• Chemotherapy and You: Support for People
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With Cancer (Link: www.cancer.gov/
publications/patient-education/chemo-andyou)
• Radiation Therapy and You: Support for
People With Cancer (Link: www.cancer.gov/
publications/patient-education/
radiation-therapy-and-you)
• Coping with Cancer
(Link: www.cancer.gov/about-cancer/coping)
• Questions to Ask Your Doctor about Cancer
(Link: www.cancer.gov/about-cancer/coping/
questions)
• For Survivors and Caregivers (Link: cancercontrol.cancer.gov/ocs/resources/survivors.
html)

About This PDQ Summary
About PDQ
Physician Data Query (PDQ) is the National Cancer
Institute's (NCI's) comprehensive cancer information database. The PDQ database contains summaries of the latest published information on cancer
prevention, detection, genetics, treatment, supportive care, and complementary and alternative medicine. Most summaries come in two versions. The
health professional versions have detailed information written in technical language. The patient ver69

sions are written in easy-to-understand, nontechnical language. Both versions have cancer information
that is accurate and up to date and most versions
are also available in Spanish (Link: www.cancer.
gov/espanol/publicaciones/pdq).
PDQ is a service of the NCI. The NCI is part of the
National Institutes of Health (NIH). NIH is the
federal government’s center of biomedical research.
The PDQ summaries are based on an independent
review of the medical literature. They are not policy
statements of the NCI or the NIH.

Purpose of This Summary
This PDQ cancer information summary has current
information about the treatment of non-small cell
lung cancer. It is meant to inform and help patients,
families, and caregivers. It does not give formal
guidelines or recommendations for making decisions about health care.

Reviewers and Updates
Editorial Boards write the PDQ cancer information
summaries and keep them up to date. These Boards
are made up of experts in cancer treatment and
other specialties related to cancer. The summaries
are reviewed regularly and changes are made when
there is new information. The date on each summary ("Updated") is the date of the most recent change.
The information in this patient summary was tak70

en from the health professional version, which is
reviewed regularly and updated as needed, by the
PDQ Adult Treatment Editorial Board (Link: www.
cancer.gov/publications/pdq/editorial-boards/
adult-treatment).

Clinical Trial Information
A clinical trial is a study to answer a scientific question, such as whether one treatment is better than
another. Trials are based on past studies and what
has been learned in the laboratory. Each trial answers certain scientific questions in order to find
new and better ways to help cancer patients. During
treatment clinical trials, information is collected
about the effects of a new treatment and how well it
works. If a clinical trial shows that a new treatment
is better than one currently being used, the new
treatment may become "standard." Patients may
want to think about taking part in a clinical trial.
Some clinical trials are open only to patients who
have not started treatment.
Clinical trials can be found online at NCI's website
(Link: www.cancer.gov/about-cancer/treatment/
clinical-trials). For more information, call the Cancer Information Service (Link: www.cancer.gov/
contact/contact-center) (CIS), NCI's contact center,
at 1-800-4-CANCER (1-800-422-6237).
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Permission to Use This Summary
PDQ is a registered trademark. The content of PDQ
documents can be used freely as text. It cannot be
identified as an NCI PDQ cancer information summary unless the whole summary is shown and it
is updated regularly. However, a user would be
allowed to write a sentence such as “NCI’s PDQ
cancer information summary about breast cancer
prevention states the risks in the following way:
[include excerpt from the summary].”
The best way to cite this PDQ summary is:
PDQ® Adult Treatment Editorial Board. PDQ
Non-Small Cell Lung Cancer Treatment. Bethesda, MD: National Cancer Institute. Updated MM/
DD/YYYY. Available at: https://www.cancer.gov/
types/lung/patient/non-small-cell-lung-treatmentpdq (Link: www.cancer.gov/types/lung/patient/
non-small-cell-lung-treatment-pdq). Accessed
MM/DD/YYYY. [PMID: 26389355]
Images in this summary are used with permission
of the author(s), artist, and/or publisher for use in
the PDQ summaries only. If you want to use an image from a PDQ summary and you are not using the
whole summary, you must get permission from the
owner. It cannot be given by the National Cancer
Institute. Information about using the images in this
summary, along with many other images related to
cancer can be found in Visuals Online
72

(Link: visualsonline.cancer.gov/). Visuals Online is
a collection of more than 3,000 scientific images.

Disclaimer
The information in these summaries should not be
used to make decisions about insurance reimbursement. More information on insurance coverage is
available on Cancer.gov on the Managing Cancer
Care (Link: www.cancer.gov/about-cancer/
managing-care) page.

Contact Us
More information about contacting us or receiving
help with the Cancer.gov website can be found on
our Contact Us for Help (Link: www.cancer.gov/
contact) page. Questions can also be submitted to
Cancer.gov through the website’s E-mail Us
(Link: www.cancer.gov/contact/email-us).
Date this NCI Patient Education Statement was updated: 2019-03-28.
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Words to Know
adenocarcinoma in situ (A-deh-noh-KAR-sih-NOH-muh in
SY-too)
A condition in which abnormal cells are found in the glandular
tissue that lines certain internal organs, such as the uterus, cervix,
lung, pancreas, and colon. Adenocarcinoma in situ, which occurs
most often in the cervix, may become cancer and spread to nearby
normal tissue. Also called AIS.

adjuvant therapy (A-joo-vunt THAYR-uh-pee)

Additional cancer treatment given after the primary treatment to
lower the risk that the cancer will come back. Adjuvant therapy
may include chemotherapy, radiation therapy, hormone therapy,
targeted therapy, or biological therapy.

adrenal gland (uh-DREE-nul...)

A small gland that makes steroid hormones, adrenaline, and noradrenaline. These hormones help control heart rate, blood pressure, and other important body functions. There are two adrenal
glands, one on top of each kidney. Also called suprarenal gland.

advanced cancer (ad-VANST KAN-ser)

Cancer that is unlikely to be cured or controlled with treatment.
The cancer may have spread from where it first started to nearby
tissue, lymph nodes, or distant parts of the body. Treatment may
be given to help shrink the tumor, slow the growth of cancer cells,
or relieve symptoms.

afatinib (ay-FA-tih-nib dy-MAY-lee-AYT)

A drug used to treat non-small cell lung cancer (NSCLC) that
has spread to other parts of the body. It is used in patients whose
cancer has certain mutations (changes) in a gene called epidermal
growth factor receptor (EGFR). It is also used to treat squamous
cell NSCLC that has spread to other parts of the body and got
worse after treatment with anticancer drugs that included platinum. It is also being studied in the treatment of other types of cancer. Afatinib dimaleate blocks certain proteins made by the mutated EGFR gene, which may help keep cancer cells from growing.
74

It may also prevent the growth of new blood vessels that tumors
need to grow. Afatinib dimaleate is a type of tyrosine kinase inhibitor and a type of antiangiogenesis agent. Also called Gilotrif.

alectinib (uh-LEK-tih-nib)

A drug used to treat non-small cell lung cancer that has spread to
other parts of the body and is anaplastic lymphoma kinase (ALK)
positive. It is also being studied in the treatment of other types of
cancer. Alectinib blocks certain proteins made by the ALK gene.
Blocking these proteins may stop the growth and spread of cancer
cells. Alectinib is a type of tyrosine kinase inhibitor. Also called
Alecensa.

ALK (… jeen)

A gene that makes a protein called anaplastic lymphoma kinase
(ALK), which is involved in cell growth. Mutated (changed) forms
of the ALK gene and protein have been found in some types of
cancer, including neuroblastoma, non-small cell lung cancer, and
anaplastic large cell lymphoma. These changes may increase the
growth of cancer cells. Checking for changes in the ALK gene in
tumor tissue may help to plan cancer treatment. Also called anaplastic lymphoma kinase gene.

alveoli (al-VEE-oh-ly)

Tiny air sacs at the end of the bronchioles (tiny branches of air
tubes) in the lungs. The alveoli are where the lungs and the bloodstream exchange carbon dioxide and oxygen. Carbon dioxide in
the blood passes into the lungs through the alveoli. Oxygen in the
lungs passes through the alveoli into the blood.

anaplastic lymphoma kinase (ALK) gene (A-nuh-PLAS-tik
lim-FOH-muh KY-nays jeen)

A gene that makes a protein called anaplastic lymphoma kinase
(ALK), which is involved in cell growth. Mutated (changed) forms
of the ALK gene and protein have been found in some types of
cancer, including neuroblastoma, non-small cell lung cancer, and
anaplastic large cell lymphoma. These changes may increase the
growth of cancer cells. Checking for changes in the anaplastic
lymphoma kinase gene in tumor tissue may help to plan cancer
treatment. Also called ALK gene.
75

anaplastic lymphoma kinase (ALK) inhibitor (A-nuhPLAS-tik lim-FOH-muh KY-nays in-HIH-bih-ter)

A substance that blocks the activity of a protein called anaplastic
lymphoma kinase (ALK), which helps control cell growth. Blocking this protein may help keep cancer cells from growing and
spreading. Some anaplastic lymphoma kinase inhibitors are used
to treat cancer. They are a type of targeted therapy. Also called
ALK inhibitor.

angiogenesis (AN-jee-oh-JEH-neh-sis)

Blood vessel formation. Tumor angiogenesis is the growth of new
blood vessels that tumors need to grow. This process is caused by
the release of chemicals by the tumor and by host cells near the
tumor.

angiogenesis inhibitors (AN-jee-oh-JEH-neh-sis in-HIHbih-ter)

A drug or substance that keeps new blood vessels from forming.
In cancer treatment, angiogenesis inhibitors may prevent the
growth of new blood vessels that tumors need to grow. Also called
antiangiogenesis agent.

Anterior mediastinotomy (an-TEER-ee-er MEE-dee-A-stihNAH-toh-mee)
A procedure in which a tube is inserted into the chest to view the
tissues and organs in the area between the lungs and between the
breastbone and heart. The tube is inserted through an incision
next to the breastbone. This procedure is usually used to get a
tissue sample from the lymph nodes on the left side of the chest.
Also called Chamberlain procedure.

antigens (AN-tih-jen)

Any substance that causes the body to make an immune response
against that substance. Antigens include toxins, chemicals, bacteria, viruses, or other substances that come from outside the body.
Body tissues and cells, including cancer cells, also have antigens
on them that can cause an immune response. These antigens can
also be used as markers in laboratory tests to identify those tissues
or cells.
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appetite (A-peh-tite)

A desire to satisfy a physical or mental need, such as for food, sex,
or adventure.

arsenic (ARS-nik)

A poisonous chemical used to kill weeds and pests. Also used in
cancer therapy.

asbestos (as-BES-tus)

A group of minerals that take the form of tiny fibers. Asbestos has
been used as insulation against heat and fire in buildings. Loose
asbestos fibers breathed into the lungs can cause several serious
diseases, including lung cancer and malignant mesothelioma (cancer found in the lining of the lungs, chest, or abdomen). Asbestos
that is swallowed may cause cancer of the gastrointestinal tract.

atezolizumab (A-teh-zoh-LIZ-yoo-mab)

A drug used with protein-bound paclitaxel to treat triple-negative breast cancer that cannot be removed by surgery, is locally
advanced, or has spread to other parts of the body. It is used in
adults whose cancer has the PD-L1 protein. It is also used with
bevacizumab, paclitaxel, and carboplatin to treat non-squamous
non-small cell lung cancer (NSCLC) that has spread to other parts
of the body and has not been treated. It is used in adults whose
cancer does not have a mutation (change) in the EGFR or ALK
genes. Atezolizumab is also used to treat certain types of NSCLC
and urothelial cancer (a type of bladder cancer) that are locally
advanced or have spread to other parts of the body and cannot be
treated with or have gotten worse during or after treatment with
anticancer drugs that included platinum. It is also being studied
in the treatment of other types of cancer. Atezolizumab binds
to a protein called PD-L1, which is found on some cancer cells.
Atezolizumab may block this protein and help the immune system kill cancer cells. It is a type of monoclonal antibody and a type
of immune checkpoint inhibitor. Also called Tecentriq.
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backbone (BAK-bone)

The bones, muscles, tendons, and other tissues that reach from the
base of the skull to the tailbone. The backbone encloses the spinal
cord and the fluid surrounding the spinal cord. Also called spinal
column, spine, and vertebral column.

beta carotene (BAY-tuh KAYR-uh-teen)

A substance found in yellow and orange fruits and vegetables
and in dark green, leafy vegetables. The body can make vitamin A
from beta carotene. Beta carotene is being studied in the prevention of some types of cancer. It is a type of antioxidant.

Bevacizumab (beh-vuh-SIH-zoo-mab)

A drug used alone or with other drugs to treat certain types of cervical, colorectal, lung, and kidney cancer, and glioblastoma (a type
of brain cancer). It is used under the brand name Mvasi to treat
these cancers. Bevacizumab is also used under the brand name
Avastin to treat these cancers and to treat certain types of ovarian
epithelial, fallopian tube, and primary peritoneal cancer. It is also
being studied in the treatment of other types of cancer. Bevacizumab binds to a protein called vascular endothelial growth factor
(VEGF). This may prevent the growth of new blood vessels that
tumors need to grow. Bevacizumab is a type of antiangiogenesis
agent and a type of monoclonal antibody.

biopsies (BY-op-see)

The removal of cells or tissues for examination by a pathologist.
The pathologist may study the tissue under a microscope or
perform other tests on the cells or tissue. There are many different
types of biopsy procedures. The most common types include: (1)
incisional biopsy, in which only a sample of tissue is removed;
(2) excisional biopsy, in which an entire lump or suspicious area
is removed; and (3) needle biopsy, in which a sample of tissue or
fluid is removed with a needle. When a wide needle is used, the
procedure is called a core biopsy. When a thin needle is used, the
procedure is called a fine-needle aspiration biopsy.

bone marrow (bone MAYR-oh)

The soft, sponge-like tissue in the center of most bones. It produces white blood cells, red blood cells, and platelets.
78

Bone marrow aspiration and biopsy (bone MAYR-oh ASpih-RAY-shun ... BY-op-see)

A procedure in which a small sample of bone marrow (soft,
sponge-like tissue in the center of most bones) and bone is removed. A small area of skin and the surface of the bone underneath are numbed with an anesthetic. Then a special wide needle
is pushed into the bone. A sample of liquid bone marrow is removed with a syringe attached to the needle. The syringe is then
removed and the needle is rotated to remove a sample of the bone
and the bone marrow. Both the bone marrow and bone samples
are sent to a laboratory to be looked at under a microscope.

BRAF (… jeen)

A gene that makes a protein called B-RAF, which is involved in
sending signals in cells and in cell growth. This gene may be mutated (changed) in many types of cancer, which causes a change
in the B-RAF protein. This can increase the growth and spread of
cancer cells.

breast (brest)

Glandular organ located on the chest. The breast is made up of
connective tissue, fat, and breast tissue that contains the glands
that can make milk. Also called mammary gland.

brigatinib (brih-GA-tih-nib)

A drug used to treat non-small cell lung cancer that has spread to
other parts of the body and is anaplastic lymphoma kinase (ALK)
positive. It is used in patients whose cancer has gotten worse
during treatment with or who cannot take crizotinib (a type of anticancer drug). Brigatinib blocks certain proteins made by the ALK
gene. Blocking these proteins may stop the growth and spread of
cancer cells. Brigatinib is a type of tyrosine kinase inhibitor. Also
called Alunbrig.

bronchi (BRONG-ky)

The large air passages that lead from the trachea (windpipe) to the
lungs.
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bronchial washings (BRON-kee-ul WAH-shing)

A procedure in which cells are taken from the inside of the airways that lead to the lungs. A bronchoscope (a thin, tube-like
instrument with a light and a lens for viewing) is inserted through
the nose or mouth into the lungs. A mild salt solution is washed
over the surface of the airways to collect cells, which are then
looked at under a microscope. Bronchial washing is used to find
infections. It may also help find cancer or changes in cells that
may lead to cancer.

bronchioles (BRONG-kee-ole)

A tiny branch of air tubes in the lungs.

bronchoscope (BRON-koh-SKOPE)

A thin, tube-like instrument used to examine the inside of the
trachea, bronchi (air passages that lead to the lungs), and lungs. A
bronchoscope has a light and a lens for viewing, and may have a
tool to remove tissue.

Bronchoscopy (bron-KOS-koh-pee)

A procedure that uses a bronchoscope to examine the inside of the
trachea, bronchi (air passages that lead to the lungs), and lungs. A
bronchoscope is a thin, tube-like instrument with a light and a lens
for viewing. It may also have a tool to remove tissue to be checked
under a microscope for signs of disease. The bronchoscope is
inserted through the nose or mouth. Bronchoscopy may be used to
detect cancer or to perform some treatment procedures.

bronchus (BRON-kus)

A large airway that leads from the trachea (windpipe) to a lung.
The plural of bronchus is bronchi.

carbon dioxide (KAR-bun dy-OK-side)

A colorless, odorless gas. It is a waste product made by the body.
Carbon dioxide travels in the blood from the body’s tissues to the
lungs. Breathing out clears carbon dioxide from the lungs.

carcinoid (KAR-sih-noyd TOO-mer)

A slow-growing type of tumor usually found in the gastrointestinal system (most often in the small intestine and rectum), and
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sometimes in the lungs or other sites. Carcinoid tumors may
spread to the liver or other sites in the body, and they may secrete
substances such as serotonin or prostaglandins, causing carcinoid
syndrome.

carcinoma in situ (KAR-sih-NOH-muh in SY-too)

A group of abnormal cells that remain in the place where they first
formed. They have not spread. These abnormal cells may become
cancer and spread into nearby normal tissue. Also called stage 0
disease.

carina (kuh-RY-nuh ... TRAY-kee-uh)

A ridge at the base of the trachea (windpipe) that separates the
openings of the right and left main bronchi (the large air passages that lead from the trachea to the lungs). Also called tracheal
carina.

centimeters (SEN-tih-MEE-ter)

A measure of length in the metric system. There are 100 centimeters in a meter and 2½ centimeters in an inch.

Ceritinib (seh-RIH-tih-nib)

A drug used to treat non-small cell lung cancer that has spread to
other parts of the body and is anaplastic lymphoma kinase (ALK)
positive. It is also being studied in the treatment of other types of
cancer. Ceritinib blocks the protein made by the ALK gene. Blocking this protein may stop the growth and spread of cancer cells.
Ceritinib is a type of tyrosine kinase inhibitor. Also called Zykadia.

Cetuximab (seh-TUK-sih-mab)

A drug used to treat certain types of head and neck cancer, and a
certain type of colorectal cancer that has spread to other parts of
the body. It is also being studied in the treatment of other types
of cancer. Cetuximab binds to a protein called epidermal growth
factor receptor (EGFR), which is on the surface of some types of
cancer cells. This may stop cancer cells from growing. Cetuximab
is a type of monoclonal antibody. Also called Erbitux.

81

Chemoprevention (KEE-moh-pree-VEN-shun)

The use of drugs, vitamins, or other agents to try to reduce the risk
of, or delay the development or recurrence of, cancer.

chest wall (lobe)

The skin, fat, muscles, bones, and other tissues that form a protective structure around vital organs in the area between the neck
and the abdomen, including the heart, major blood vessels, lungs,
and liver. The bones in the chest wall include the ribs, sternum
(breastbone), and spine. The chest wall also helps support breathing and movement of the upper arms and shoulders.

chromosome (KROH-muh-some)

Part of a cell that contains genetic information. Except for sperm
and eggs, all human cells contain 46 chromosomes.

cigarettes (SIH-guh-ret)

A tube-shaped tobacco product that is made of finely cut, cured
tobacco leaves wrapped in thin paper. It may also have other
ingredients, including substances to add different flavors. A
cigarette is lit on one end and smoked, and the smoke is usually inhaled into the lungs. Cigarettes contain nicotine and many
cancer-causing chemicals that are harmful to both smokers and
nonsmokers. Smoking cigarettes can lead to nicotine addiction
and can cause many types of cancer, including cancers of the lung,
larynx, mouth, esophagus, throat, kidney, bladder, pancreas, stomach, and cervix, and acute myeloid leukemia. Smoking cigarettes
also causes other health problems, including heart disease, stroke,
and lung diseases, such as emphysema and chronic bronchitis.

cigars (sih-GAR)

A tube-shaped tobacco product that is made of tightly rolled,
cured tobacco leaves in a tobacco leaf wrapper or a wrapper that
contains tobacco. It may also have other ingredients, including
substances to add different flavors. A cigar is lit on one end and
smoked, but the smoke is usually not inhaled into the lungs.
Cigars contain nicotine and many cancer-causing chemicals that
are harmful to both smokers and nonsmokers. Smoking cigars
can lead to nicotine addiction and can cause cancers of the mouth,
larynx (voice box), esophagus, lung, and pancreas. Heavy cigar
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smoking can also increase the risk of heart disease and lung diseases, such as emphysema and chronic bronchitis.

clinical trials (KLIH-nih-kul TRY-ul)

A type of research study that tests how well new medical approaches work in people. These studies test new methods of
screening, prevention, diagnosis, or treatment of a disease. Also
called clinical study.

collarbone (KAH-ler-bone)

One of a pair of bones at the base of the front of the neck. The
collarbones connect the breastbone to the shoulder blades. Also
called clavicle.

combined therapy (KOM-bih-NAY-shun THAYR-uh-pee)

Therapy that combines more than one method of treatment. Also
called multimodality therapy and multimodality treatment.

Crizotinib (krih-ZOH-tih-nib)

A drug used to treat non-small cell lung cancer that has spread
to other parts of the body. It is used in patients whose cancer is
anaplastic lymphoma kinase (ALK) positive or ROS1 positive.
It is also being studied in the treatment of other types of cancer.
Crizotinib blocks the proteins made by the ALK and ROS1 genes.
Blocking these proteins may stop the growth and spread of cancer
cells. Crizotinib may also prevent the growth of new blood vessels
that tumors need to grow. It is a type of tyrosine kinase inhibitor
and a type of antiangiogenesis agent. Also called Xalkori.

Cryosurgery (KRY-oh-THAYR-uh-pee)

A procedure in which an extremely cold liquid or an instrument
called a cryoprobe is used to freeze and destroy abnormal tissue. A
cryoprobe is cooled with substances such as liquid nitrogen, liquid
nitrous oxide, or compressed argon gas. Cryotherapy may be used
to treat certain types of cancer and some conditions that may become cancer. Also called cryoablation and cryosurgery.
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CT scans (… skan)

A procedure that uses a computer linked to an x-ray machine to
make a series of detailed pictures of areas inside the body. The pictures are taken from different angles and are used to create 3-dimensional (3-D) views of tissues and organs. A dye may be injected into a vein or swallowed to help the tissues and organs show
up more clearly. A CT scan may be used to help diagnose disease,
plan treatment, or find out how well treatment is working. Also
called CAT scan, computed tomography scan, computerized axial
tomography scan, and computerized tomography.

Dabrafenib (duh-BRA-feh-nib MEH-zih-layt)

A drug used with trametinib to treat anaplastic thyroid cancer
and non-small cell lung cancer that are advanced or have spread
to other parts of the body. It is also used alone or with trametinib
to treat certain types of melanoma. Dabrafenib mesylate is used
in patients whose cancer has a mutated (changed) form of a gene
called BRAF. It is also being studied in the treatment of other types
of cancer. Dabrafenib mesylate blocks certain proteins made by
the mutated BRAF gene, which may help keep cancer cells from
growing and may kill them. It is a type of kinase inhibitor and a
type of targeted therapy. Also called Tafinlar.

dose (dose)

The amount of medicine taken, or radiation given, at one time.

durvalumab (dur-VAL-yoo-mab)

A drug used to treat stage III non-small cell lung cancer (NSCLC)
that cannot be removed by surgery. It is used in patients whose
disease did not get worse after treatment with radiation therapy
and anticancer drugs that included platinum. Durvalumab is also
used to treat urothelial carcinoma (a type of bladder cancer) that
is advanced or has spread to other parts of the body. It is used in
patients whose disease got worse during or after treatment with
anticancer drugs that included platinum. It is also being studied in
the treatment of other types of cancer. Durvalumab binds to a protein called PD-L1, which is found on some cancer cells. Durvalumab may block this protein and help the immune system kill cancer
cells. It is a type of monoclonal antibody and a type of immune
checkpoint inhibitor. Also called Imfinzi.
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EGFRs (eh-pih-DER-mul grothe FAK-ter reh-SEP-ter inHIH-bih-ter)

The protein found on the surface of some cells and to which
epidermal growth factor binds, causing the cells to divide. It is
found at abnormally high levels on the surface of many types of
cancer cells, so these cells may divide excessively in the presence
of epidermal growth factor. Also called epidermal growth factor
receptor, ErbB1, and HER1.

electrocautery (ee-LEK-troh-KAW-teh-ree)

A procedure that uses heat from an electric current to destroy
abnormal tissue, such as a tumor or other lesion. It may also be
used to control bleeding during surgery or after an injury. The
electric current passes through an electrode that is placed on or
near the tissue. The tip of the electrode is heated by the electric
current to burn or destroy the tissue. Electrocautery is a type of
electrosurgery. Also called electrocoagulation, electrofulguration,
and fulguration.

Epidermal growth factor (eh-pih-DER-mul grothe FAK-ter)
A protein made by many cells in the body and by some types of
tumors. It causes cells to grow and differentiate (become more
specialized). It is a type of growth factor and a type of cytokine.
Also called EGF.

epidermal growth factor receptor (eh-pih-DER-mul grothe
FAK-ter reh-SEP-ter)

The protein found on the surface of some cells and to which epidermal growth factor binds, causing the cells to divide. It is found
at abnormally high levels on the surface of many types of cancer
cells, so these cells may divide excessively in the presence of epidermal growth factor. Also called EGFR, ErbB1, and HER1.

Epidermal growth factor receptor (EGFR) inhibitor (ehpih-DER-mul grothe FAK-ter reh-SEP-ter in-HIH-bih-ter)

A substance that blocks the activity of a protein called epidermal
growth factor receptor (EGFR). EGFR is found on the surface of
some normal cells and is involved in cell growth. It may also be
found at high levels on some types of cancer cells, which causes
these cells to grow and divide. Blocking EGFR may keep cancer
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cells from growing. Some epidermal growth factor receptor inhibitors are used to treat cancer. Also called EGFR inhibitor, EGFR
tyrosine kinase inhibitor, and epidermal growth factor receptor
tyrosine kinase inhibitor.

epidermal growth factor receptor (EGFR) tyrosine kinase
inhibitor (eh-pih-DER-mul grothe FAK-ter reh-SEP-ter TYruh-seen KY-nays in-HIH-bih-ter)
A substance that blocks the activity of a protein called epidermal
growth factor receptor (EGFR). EGFR is found on the surface of
some normal cells and is involved in cell growth. It may also be
found at high levels on some types of cancer cells, which causes
these cells to grow and divide. Blocking EGFR may keep cancer
cells from growing. Some epidermal growth factor receptor tyrosine kinase inhibitors are used to treat cancer. Also called EGFR
inhibitor, EGFR tyrosine kinase inhibitor, and epidermal growth
factor receptor inhibitor.

Erlotinib (er-LOH-tih-nib HY-droh-KLOR-ide)

A drug used to treat certain types of non-small cell lung cancer.
It is also used with gemcitabine hydrochloride to treat pancreatic
cancer that cannot be removed by surgery or has spread to other
parts of the body. It is being studied in the treatment of other types
of cancer. Erlotinib hydrochloride blocks a protein called epidermal growth factor receptor (EGFR), which may help keep cancer
cells from growing. It is a type of EGFR tyrosine kinase inhibitor.
Also called CP-358,774, OSI-774, and Tarceva.

family history (FA-mih-lee HIH-stuh-ree)

A record of the relationships among family members along with
their medical histories. This includes current and past illnesses. A
family history may show a pattern of certain diseases in a family.
Also called family medical history.

Fiberoptic (FY-ber-OP-tik)

Describes the use of a coated, thin, clear, glass or plastic fiber that
can carry light and send information, including images. In medicine, flexible fiberoptic instruments are used to look inside the
body. Fiberoptics are also used to deliver laser light to tumors injected with a type of drug that kills cancer cells when it is exposed
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to laser light.

fluid (FLOO-id)

A substance that flows smoothly and takes the shape of its container. Liquids and gases are fluids.

gefitinib (geh-FIH-tih-nib)

A drug used to treat non-small cell lung cancer that has spread to
other parts of the body and has not already been treated with other anticancer therapy. It is used in patients whose cancer has certain mutations (changes) in a gene called epidermal growth factor
receptor (EGFR). It is also being studied in the treatment of other
types of cancer. Gefitinib blocks certain proteins made by the mutated EGFR gene, which may help keep cancer cells from growing.
It may also prevent the growth of new blood vessels that tumors
need to grow. Gefitinib is a type of tyrosine kinase inhibitor and a
type of antiangiogenesis agent. Also called Iressa and ZD1839.

gene (jeen)

The functional and physical unit of heredity passed from parent
to offspring. Genes are pieces of DNA, and most genes contain the
information for making a specific protein.

gene fusions (FYOO-zhun jeen)

A gene made by joining parts of two different genes. Fusion genes,
and the fusion proteins that come from them, may be made in the
laboratory, or made naturally in the body when part of the DNA
from one chromosome moves to another chromosome. Fusion
proteins produced by this change may lead to the development
of some types of cancer. For example, the BCR-ABL fusion gene
and protein are found in some types of leukemia. Fusion genes
and proteins may also be found in several other types of cancer,
including soft tissue sarcoma, cancers of the prostate, breast, lung,
bladder, colon, and rectum, and CNS tumors. Fusion genes and
proteins are being studied in the diagnosis and treatment of cancer.
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human immunodeficiency virus (HYOO-mun IH-myoonoh-deh-FIH-shun-see VY-rus)

The cause of acquired immunodeficiency syndrome (AIDS). Also
called HIV.

imaging (IH-muh-jing)

In medicine, a process that makes pictures of areas inside the
body. Imaging uses methods such as x-rays (high-energy radiation), ultrasound (high-energy sound waves), and radio waves.

imaging procedure (IH-muh-jing proh-SEE-jer)

A type of test that makes detailed pictures of areas inside the body.
Imaging procedures use different forms of energy, such as x-rays
(high-energy radiation), ultrasound (high-energy sound waves),
radio waves, and radioactive substances. They may be used to
help diagnose disease, plan treatment, or find out how well treatment is working. Examples of imaging procedures are computed
tomography (CT), ultrasonography, magnetic resonance imaging
(MRI), and nuclear medicine tests. Also called imaging test.

Imaging tests (IH-muh-jing …)

A type of test that makes detailed pictures of areas inside the
body. Imaging tests use different forms of energy, such as x-rays
(high-energy radiation), ultrasound (high-energy sound waves),
radio waves, and radioactive substances. They may be used to
help diagnose disease, plan treatment, or find out how well treatment is working. Examples of imaging tests are computed tomography (CT), ultrasonography, magnetic resonance imaging (MRI),
and nuclear medicine tests. Also called imaging procedure.

Immune checkpoint inhibitor (ih-MYOON CHEK-poynt
in-HIH-bih-ter)

A type of drug that blocks certain proteins made by some types of
immune system cells, such as T cells, and some cancer cells. These
proteins help keep immune responses in check and can keep T
cells from killing cancer cells. When these proteins are blocked, the
“brakes” on the immune system are released and T cells are able
to kill cancer cells better. Examples of checkpoint proteins found
on T cells or cancer cells include PD-1/PD-L1 and CTLA-4/B7-1/
B7-2. Some immune checkpoint inhibitors are used to treat cancer.
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immune responses (ih-MYOON reh-SPONTS)

The activity of the immune system against foreign substances
(antigens).

Immunohistochemistry (IH-myoo-noh-HIS-toh-KEH-mihstree)

A lab test that uses antibodies to test for certain antigens (markers) in a sample of tissue. The antibodies are usually linked to
an enzyme or a fluorescent dye. When the antibodies bind to the
antigen in the tissue sample, the enzyme or dye is activated, and
the antigen can then be seen under a microscope. Immunohistochemistry is used to help diagnose diseases, such as cancer. It may
also be used to help tell the difference between different types of
cancer.

Immunotherapy (IH-myoo-noh-THAYR-uh-pee)

A type of therapy that uses substances to stimulate or suppress the
immune system to help the body fight cancer, infection, and other
diseases. Some types of immunotherapy only target certain cells of
the immune system. Others affect the immune system in a general
way. Types of immunotherapy include cytokines, vaccines, bacillus Calmette-Guerin (BCG), and some monoclonal antibodies.

infected (in-FEK-shun)

The invasion and growth of germs in the body. The germs may be
bacteria, viruses, yeast, fungi, or other microorganisms. Infections
can begin anywhere in the body and may spread all through it. An
infection can cause fever and other health problems, depending
on where it occurs in the body. When the body’s immune system
is strong, it can often fight the germs and cure an infection. Some
cancer treatments can weaken the immune system, which may
lead to infection.

internal radiation therapy (in-TER-nul RAY-dee-AY-shun
THAYR-uh-pee)

A type of radiation therapy in which radioactive material sealed in
needles, seeds, wires, or catheters is placed directly into or near a
tumor. Also called brachytherapy, implant radiation therapy, and
radiation brachytherapy.
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kidney (KID-nee)

One of a pair of organs in the abdomen. The kidneys remove
waste and extra water from the blood (as urine) and help keep
chemicals (such as sodium, potassium, and calcium) balanced in
the body. The kidneys also make hormones that help control blood
pressure and stimulate bone marrow to make red blood cells.

Kinase inhibitors (KY-nays in-HIH-bih-ter)

A substance that blocks a type of enzyme called a kinase. Human
cells have many different kinases, and they help control important
functions, such as cell signaling, metabolism, division, and survival. Certain kinases are more active in some types of cancer cells
and blocking them may help keep the cancer cells from growing.
Kinase inhibitors may also block the growth of new blood vessels
that tumors need to grow. Some kinase inhibitors are used to treat
cancer.

Laboratory tests (LA-bruh-tor-ee...)

A medical procedure that involves testing a sample of blood,
urine, or other substance from the body. Laboratory tests can help
determine a diagnosis, plan treatment, check to see if treatment is
working, or monitor the disease over time.

Large cell carcinoma (...KAR-sih-NOH-muh)

Lung cancer in which the cells are large and look abnormal when
viewed under a microscope.

Larotrectinib (LAYR-oh-TREK-tih-nib SUL-fayt)

A drug used to treat solid tumors that have spread to other parts
of the body or cannot be removed by surgery and that got worse
after other treatment or cannot be treated with other therapies. It
is used in patients whose disease has the NTRK gene fusion but
does not have certain mutations (changes) in the TRK protein.
It is also being studied in the treatment of other types of cancer.
Larotrectinib sulfate blocks the TRK protein, which is involved
in cell signaling and cell growth. TRK may be found in a mutated (changed) form or at high levels in some types of cancer cells.
Blocking this protein may help keep cancer cells from growing
and may kill them. Larotrectinib sulfate is a type of tyrosine kinase
inhibitor and a type of targeted therapy. Also called LOXO-101,
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Trk inhibitor LOXO-101, and Vitrakvi.

larynx (LAYR-inx)

The area of the throat containing the vocal cords and used for
breathing, swallowing, and talking. Also called voice box.

lobe (lobe)

A portion of an organ, such as the liver, lung, breast, thyroid, or
brain.

Lobectomy (loh-BEK-toh-mee)

Surgery to remove a whole lobe (section) of an organ (such as the
lungs, liver, brain, or thyroid gland).

lung (lung)

One of a pair of organs in the chest that supplies the body with
oxygen, and removes carbon dioxide from the body.

maintenance therapy (MAYN-teh-nunts THAYR-uh-pee)

Treatment that is given to help keep cancer from coming back after
it has disappeared following the initial therapy. It may include
treatment with drugs, vaccines, or antibodies that kill cancer cells,
and it may be given for a long time.

mediastinoscope (MEE-dee-uh-STY-noh-skope)

A thin, tube-like instrument used to examine the tissues and
lymph nodes in the area between the lungs. These tissues include
the heart and its large blood vessels, trachea, esophagus, and
bronchi. The mediastinoscope has a light and a lens for viewing
and may also have a tool to remove tissue. It is inserted into the
chest through a cut above the breastbone.

Mediastinoscopy (MEE-dee-uh-sty-NOS-koh-pee)

A procedure in which a mediastinoscope is used to examine the
organs in the area between the lungs and nearby lymph nodes. A
mediastinoscope is a thin, tube-like instrument with a light and
a lens for viewing. It may also have a tool to remove tissue to be
checked under a microscope for signs of disease. The mediastinoscope is inserted into the chest through an incision above the
breastbone. This procedure is usually done to get a tissue sample
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from the lymph nodes on the right side of the chest.

membrane (MEM-brayn)

A very thin layer of tissue that covers a surface.

Molecular test (muh-LEH-kyoo-ler …)

In medicine, a laboratory test that checks for certain genes, proteins, or other molecules in a sample of tissue, blood, or other
body fluid. Molecular tests also check for certain changes in a gene
or chromosome that may cause or affect the chance of developing
a specific disease or disorder, such as cancer. A molecular test may
be done with other procedures, such as biopsies, to help diagnose
some types of cancer. It may also be used to help plan treatment,
find out how well treatment is working, or make a prognosis.

molecules (MAH-leh-kyool)

The smallest particle of a substance that has all of the physical and
chemical properties of that substance. Molecules are made up of
one or more atoms. If they contain more than one atom, the atoms
can be the same (an oxygen molecule has two oxygen atoms) or
different (a water molecule has two hydrogen atoms and one oxygen atom). Biological molecules, such as proteins and DNA, can
be made up of many thousands of atoms.

monitor (MAH-nih-ter)

In medicine, to regularly watch and check a person or condition to
see if there is any change. Also refers to a device that records and/
or displays patient data, such as for an electrocardiogram (EKG).

monitoring (MAH-nih-ter)

In medicine, to regularly watch and check a person or condition to
see if there is any change. Also refers to a device that records and/
or displays patient data, such as for an electrocardiogram (EKG).

Monoclonal antibodies (MAH-noh-KLOH-nul AN-teeBAH-dee)

A type of protein made in the laboratory that can bind to substances in the body, including cancer cells. There are many kinds
of monoclonal antibodies. A monoclonal antibody is made so that
it binds to only one substance. Monoclonal antibodies are being
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used to treat some types of cancer. They can be used alone or to
carry drugs, toxins, or radioactive substances directly to cancer
cells.

mutation (myoo-TAY-shun)

Any change in the DNA sequence of a cell. Mutations may be
caused by mistakes during cell division, or they may be caused by
exposure to DNA-damaging agents in the environment. Mutations
can be harmful, beneficial, or have no effect. If they occur in cells
that make eggs or sperm, they can be inherited; if mutations occur
in other types of cells, they are not inherited. Certain mutations
may lead to cancer or other diseases.

necitumumab (NEH-sih-TOO-moo-mab)

A drug used with gemcitabine and cisplatin to treat squamous
non-small cell lung cancer that has spread to other parts of the
body. It is used in patients whose cancer has not been treated with
other anticancer therapy. It is also being studied in the treatment
of other types of cancer. Necitumumab binds to a protein called
epidermal growth factor receptor (EGFR), which is found on some
types of cancer cells. Blocking this protein may help keep cancer
cells from growing. Necitumumab is a type of monoclonal antibody. Also called Portrazza.

nerve (nerv)

A bundle of fibers that receives and sends messages between the
body and the brain. The messages are sent by chemical and electrical changes in the cells that make up the nerves.

Nivolumab (nih-VOL-yoo-mab)

A drug used alone or with ipilimumab to treat a certain type of
colorectal cancer that has mutations (changes) in genes involved
in DNA repair. It is also used with ipilimumab in some patients
to treat renal cell carcinoma (RCC) and melanoma. Nivolumab
is also used alone in some patients to treat small cell lung cancer,
non-small cell lung cancer, cancer of the head and neck, Hodgkin
lymphoma, melanoma, RCC, urothelial carcinoma, and hepatocellular carcinoma. It is also being studied in the treatment of other
types of cancer. Nivolumab binds to a protein called PD-1, which
is found on T cells (a type of white blood cell). Nivolumab may
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block PD-1 and help the immune system kill cancer cells. It is a
type of monoclonal antibody and a type of immune checkpoint
inhibitor. Also called Opdivo.

non-small cell lung cancer (... sel lung KAN-ser)

A group of lung cancers that are named for the kinds of cells
found in the cancer and how the cells look under a microscope.
The three main types of non-small cell lung cancer are squamous
cell carcinoma, large cell carcinoma, and adenocarcinoma. Nonsmall cell lung cancer is the most common kind of lung cancer.

occult (hidden) stage (uh-KULT ... sel lung KAN-ser)

Cancer cannot be seen by imaging or bronchoscopy. Cancer cells
are found in sputum or bronchial washings (a sample of cells
taken from inside the airways that lead to the lungs). Cancer may
have spread to other parts of the body.

occult non-small cell lung cancer (uh-KULT ... sel lung
KAN-ser)

Cancer cannot be seen by imaging or bronchoscopy. Cancer cells
are found in sputum or bronchial washings (a sample of cells
taken from inside the airways that lead to the lungs). Cancer may
have spread to other parts of the body.

osimertinib (OH-sih-MER-tih-nib MEH-zih-layt)

A drug used to treat non-small cell lung cancer that has spread to
other parts of the body and has certain mutations (changes) in a
gene called epidermal growth factor receptor (EGFR). It is used
in patients whose cancer has not been treated or has gotten worse
during or after treatment with another anticancer drug that blocks
EGFR. It is also being studied in the treatment of other types of
cancer. Osimertinib mesylate blocks certain proteins made by the
mutated EGFR gene, which may keep cancer cells from growing
and may kill them. It is a type of kinase inhibitor. Also called Tagrisso.

oxygen (OK-sih-jen)

A colorless, odorless gas. It is needed for animal and plant life.
Oxygen that is breathed in enters the blood from the lungs and
travels to the tissues.
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palliative treatment (PA-lee-uh-tiv THAYR-uh-pee)

Treatment given to relieve the symptoms and reduce the suffering
caused by cancer and other life-threatening diseases. Palliative
cancer therapies are given together with other cancer treatments,
from the time of diagnosis, through treatment, survivorship, recurrent or advanced disease, and at the end of life.

Pancoast tumor (PAN-koste TOO-mer)

A type of lung cancer that begins in the upper part of a lung and
spreads to nearby tissues such as the ribs and vertebrae. Most
Pancoast tumors are non-small cell cancers. Also called pulmonary sulcus tumor.

PD-1 (ih-MYOON CHEK-poynt in-HIH-bih-ter)

A protein found on T cells (a type of immune cell) that helps keep
the body’s immune responses in check. When PD-1 is bound to
another protein called PD-L1, it helps keep T cells from killing
other cells, including cancer cells. Some anticancer drugs, called
immune checkpoint inhibitors, are used to block PD-1. When this
protein is blocked, the “brakes” on the immune system are released and the ability of T cells to kill cancer cells is increased.

pembrolizumab (pem-broh-LIH-zoo-mab)

A drug used to treat certain types of Merkel cell carcinoma, hepatocellular carcinoma (a type of liver cancer), cervical cancer, stomach cancer, gastroesophageal junction cancer, urothelial cancer (a
type of bladder cancer), Hodgkin lymphoma, primary mediastinal
large B-cell lymphoma, non-small cell lung cancer, cancer of the
head and neck, and melanoma. It is also used to treat some types
of solid tumors, including colorectal cancer, that have certain mutations in genes involved in DNA repair. It is also being studied
in the treatment of other types of cancer. Pembrolizumab binds to
a protein called PD-1, which is found on T cells. Pembrolizumab
may block PD-1 and help the immune system kill cancer cells. It is
a type of monoclonal antibody and a type of immune checkpoint
inhibitor. Also called Keytruda.
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Photodynamic therapy (FOH-toh-dy-NA-mik THAYR-uhpee)
Treatment with drugs that become active when exposed to light.
These activated drugs may kill cancer cells.

pipes (SIH-guh-ret)

As it relates to tobacco use, a device that has a mouthpiece at
one end of a tube and a small bowl at the other end that is filled
with tobacco, which is lit and smoked. The smoke from a pipe is
usually not inhaled into the lungs. It contains nicotine and many
cancer-causing chemicals that are harmful to both smokers and
nonsmokers. Pipe smoking can lead to nicotine addiction and can
cause cancers of the mouth, larynx (voice box), esophagus, lung,
pancreas, and bladder. It can also cause heart disease, lung disease, and other health problems.

pleomorphic (PLEE-oh-MOR-fik)

Occurring in various distinct forms. In terms of cells, having variation in the size and shape of cells or their nuclei.

pleural cavity (PLOOR-ul KA-vuh-tee)

The space enclosed by the pleura, which is a thin layer of tissue
that covers the lungs and lines the interior wall of the chest cavity.

Pneumonectomy (NOO-moh-NEK-toh-mee)

Surgery to remove all of one lung. In a partial pneumonectomy,
one or more lobes of a lung are removed.

pneumonitis (NOO-moh-NY-tis)

Inflammation of the lungs. This may be caused by disease, infection, radiation therapy, allergy, or irritation of lung tissue by
inhaled substances.

progressing (pruh-GREH-siv dih-ZEEZ)

Cancer that is growing, spreading, or getting worse.

progressive (pruh-GREH-siv dih-ZEEZ)

Cancer that is growing, spreading, or getting worse.
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proteins (PROH-teen)

A molecule made up of amino acids. Proteins are needed for the
body to function properly. They are the basis of body structures,
such as skin and hair, and of other substances such as enzymes,
cytokines, and antibodies.

Pulmonary function test (PUL-muh-NAYR-ee FUNK-shun
…)

A test used to measure how well the lungs work. It measures how
much air the lungs can hold and how quickly air is moved into
and out of the lungs. It also measures how much oxygen is used
and how much carbon dioxide is given off during breathing. A
pulmonary function test can be used to diagnose a lung disease
and to see how well treatment for the disease is working. Also
called lung function test and PFT.

radiosensitizer (RAY-dee-oh-SEN-sih-TY-zer)

Any substance that makes tumor cells easier to kill with radiation
therapy. Some radiosensitizers are being studied in the treatment
of cancer. Also called radiosensitizing agent.

Radon (RAY-don)

A radioactive gas that is released by uranium, a substance found
in soil and rock. Breathing in too much radon can damage lung
cells and may lead to lung cancer.

ramucirumab (RA-myoo-SIR-yoo-mab)

A drug used with other drugs to treat colorectal cancer and nonsmall cell lung cancer that have spread to other parts of the body.
It is used alone or with another drug to treat cancer of the stomach
or gastroesophageal junction (area where the esophagus connects
to the stomach) that is advanced or has spread to other parts of
the body. It is also being studied in the treatment of other types
of cancer. Ramucirumab binds to receptors for a protein called
vascular endothelial growth factor (VEGF), which may be found
on some types of cancer cells. This may prevent the growth of new
blood vessels that tumors need to grow. Ramucirumab is a type of
antiangiogenesis agent and a type of monoclonal antibody. Also
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called anti-VEGFR-2 fully human monoclonal antibody IMC1121B, Cyramza, and IMC-1121B.

receptor (reh-SEP-ter)

A molecule inside or on the surface of a cell that binds to a specific
substance and causes a specific effect in the cell.

recur (ree-KER)

To come back or to return.

relapsed (REE-laps)

The return of a disease or the signs and symptoms of a disease
after a period of improvement. Relapse also refers to returning
to the use of an addictive substance or behavior, such as cigarette
smoking.

ROS1 (… jeen)

A gene that makes a protein called ROS1, which is involved in
sending signals in cells and in cell growth. Mutated (changed)
forms of the ROS1 gene have been found in some types of cancer,
including non-small cell lung cancer (NSCLC), a type of brain
cancer called glioblastoma multiforme, and cancers of the bile
duct, ovary, stomach, colon, and rectum. ROS1 is a type of receptor tyrosine kinase.

salivary gland carcinoma (SA-lih-VAYR-ee gland KAN-ser)

A rare cancer that forms in tissues of a salivary gland (gland in the
mouth that makes saliva). Most salivary gland cancers occur in
older people.

schedules (TREET-ment SKEH-jool)

A step-by-step plan of the treatment that a patient is going to
receive. A treatment schedule includes the type of treatment that
will be given (such as chemotherapy or radiation therapy), how
it will be given (such as by mouth or by infusion into a vein), and
how often it will be given (such as once a day or once a week). It
also includes the amount of time between courses of treatment
and the total length of time of treatment.
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second primary tumor (SEH-kund PRY-mayr-ee KAN-ser)

A term used to describe a new primary cancer that occurs in a
person who has had cancer in the past. Second primary cancers
may occur months or years after the original (primary) cancer was
diagnosed and treated. Certain types of cancer treatment, such as
chemotherapy and radiation therapy, may increase the risk of a
second primary cancer. Having certain inherited gene mutations
(changes) and being exposed to certain cancer-causing substances, such as tobacco smoke, may also increase the risk of a second
primary cancer.

secondhand smoke (SEH-kund-hand ...)

Smoke that comes from the burning of a tobacco product and
smoke that is exhaled by smokers. Inhaling secondhand smoke is
called involuntary or passive smoking. Also called environmental
tobacco smoke and ETS.

segmental resection (seg-MEN-tul ree-SEK-shun)

Surgery to remove part of an organ or gland. It may also be used
to remove a tumor and normal tissue around it. In lung cancer
surgery, segmental resection refers to removing a section of a lobe
of the lung. Also called segmentectomy.

skull (skul)

The bones that form the head. The skull is made up of cranial
bones (bones that surround and protect the brain) and facial bones
(bones that form the eye sockets, nose, cheeks, jaw, and other parts
of the face). An opening at the base of the skull is where the spinal
cord connects to the brain. Also called cranium.

Sleeve resection (...ree-SEK-shun)

Surgery to remove a lung tumor in a lobe of the lung and a part of
the main bronchus (airway). The ends of the bronchus are rejoined
and any remaining lobes are reattached to the bronchus. This surgery is done to save part of the lung. Also called sleeve lobectomy.

small cell lung cancer (... sel lung KAN-ser)

An aggressive (fast-growing) cancer that forms in tissues of the
lung and can spread to other parts of the body. The cancer cells
look small and oval-shaped when looked at under a microscope.
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small-molecule drugs (… MAH-leh-kyool ...)

A substance that is able to enter cells easily because it has a low
molecular weight. Once inside the cells, it can affect other molecules, such as proteins, and may cause cancer cells to die. This is
different from drugs that have a large molecular weight, such as
monoclonal antibodies, which are not able to get inside cells very
easily. Many targeted therapies are small-molecule drugs or small
molecule inhibitors.

sputum (SPYOO-tum)

Mucus and other matter brought up from the lungs by coughing.

Sputum cytology (SPYOO-tum sy-TAH-loh-jee)

Examination under a microscope of cells found in sputum (mucus
and other matter brought up from the lungs by coughing). The
test checks for abnormal cells, such as lung cancer cells.

Squamous cell carcinoma (SKWAY-mus sel KAR-sih-NOHmuh)
Cancer that begins in squamous cells. Squamous cells are thin,
flat cells that look like fish scales, and are found in the tissue that
forms the surface of the skin, the lining of the hollow organs of the
body, and the lining of the respiratory and digestive tracts. Most
cancers of the anus, cervix, head and neck, and vagina are squamous cell carcinomas. Also called epidermoid carcinoma.

squamous cell carcinoma in situ (SKWAY-mus sel KARsih-NOH-muh in SY-too)

A condition in which abnormal cells are found in the tissues that
form the surface of the skin, the lining of the hollow organs of
the body (such as the bladder and uterus), and the lining of the
respiratory and digestive tracts. These abnormal cells may become
cancer and spread into nearby normal tissue. Squamous cell carcinoma in situ occurs in the skin, anus, bladder, uterus, cervix, head
and neck, lung, and vagina, and in other parts of the body. Also
called stage 0 squamous cell carcinoma.

Stage IA non-small cell lung cancer (... sel lung KAN-ser)

Stage I non-small cell lung cancer is divided into stages IA and IB.
In stage IA, the tumor is in the lung only and is 3 centimeters or
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smaller. Cancer has not spread to the lymph nodes.

Stage IB non-small cell lung cancer (... sel lung KAN-ser)

Stage I non-small cell lung cancer is divided into stages IA and IB.
In stage IB, the tumor is larger than 3 centimeters but not larger
than 4 centimeters. Cancer has not spread to the lymph nodes; OR
the tumor is 4 centimeters or smaller and one or more of the following is found: (1) cancer has spread to the main bronchus, but
has not spread to the carina; and/or (2) cancer has spread to the
innermost layer of the membrane that covers the lung; and/or (3)
part of the lung or the whole lung has collapsed or has developed
pneumonitis. Cancer has not spread to the lymph nodes.

stage IIA non-small cell lung cancer (... sel lung KAN-ser)

Stage II non-small cell lung cancer is divided into stages IIA and
IIB. In stage IIA, the tumor is larger than 4 centimeters but not
larger than 5 centimeters. Cancer has not spread to the lymph
nodes and one or more of the following may be found: (1) cancer
has spread to the main bronchus, but has not spread to the carina; and/or (2) cancer has spread to the innermost layer of the
membrane that covers the lung; and/or (3) part of the lung or the
whole lung has collapsed or has developed pneumonitis.

stage IIB non-small cell lung cancer (... sel lung KAN-ser)

Stage II non-small cell lung cancer is divided into stages IIA and
IIB. In stage IIB, the tumor is 5 centimeters or smaller and cancer
has spread to the lymph nodes on the same side of the chest as
the primary tumor. The lymph nodes with cancer are in the lung
or near the bronchus. Also, one or more of the following may be
found: (1) cancer has spread to the main bronchus, but has not
spread to the carina; and/or (2) cancer has spread to the innermost
layer of the membrane that covers the lung; and/or (3) part of the
lung or the whole lung has collapsed or has developed pneumonitis; OR cancer has not spread to lymph nodes and one or more
of the following is found: (1) the tumor is larger than 5 centimeters but not larger than 7 centimeters; and/or (2) there are one or
more separate tumors in the same lobe of the lung as the primary
tumor; and/or (3) cancer has spread to any of the following: the
membrane that lines the inside of the chest wall, the chest wall,
the nerve that controls the diaphragm, and/or the outer layer of
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tissue of the sac around the heart.

Stage IIIA non-small cell lung cancer (... sel lung KAN-ser)

Stage III non-small cell lung cancer is divided into stages IIIA, IIIB,
and IIIC. In stage IIIA, the tumor is 5 centimeters or smaller and
cancer has spread to lymph nodes on the same side of the chest as
the primary tumor. The lymph nodes with cancer are around the
trachea or where the trachea divides into the bronchi. Also, one
or more of the following may be found: (1) cancer has spread to
the main bronchus, but has not spread to the carina; and/or (2)
cancer has spread to the innermost layer of the membrane that
covers the lung; and/or (3) part of the lung or the whole lung has
collapsed or has developed pneumonitis; OR cancer has spread to
lymph nodes on the same side of the chest as the primary tumor.
The lymph nodes with cancer are in the lung or near the bronchus. Also, one or more of the following is found: (1) the tumor is
larger than 5 centimeters but not larger than 7 centimeters; and/
or (2) there are one or more separate tumors in the same lobe of
the lung as the primary tumor; and/or cancer has spread to any of
the following: the membrane that lines the inside of the chest wall,
the chest wall, the nerve that controls the diaphragm, or the outer
layer of tissue of the sac around the heart; OR cancer may have
spread to lymph nodes on the same side of the chest as the primary tumor. The lymph nodes with cancer are in the lung or near the
bronchus. Also, one or more of the following is found: (1) the tumor is larger than 7 centimeters; and/or (2) there are one or more
separate tumors in a different lobe of the lung with the primary
tumor; and/or (3) the tumor is any size and cancer has spread to
any of the following: the trachea, carina, esophagus, breastbone
or backbone, diaphragm, heart, major blood vessels that lead to or
from the heart, or the nerve that controls the larynx (voice box).

Stage IIIB non-small cell lung cancer (... sel lung KAN-ser)
Stage III non-small cell lung cancer is divided into stages IIIA,
IIIB, and IIIC. In stage IIIB, the tumor is 5 centimeters or smaller
and cancer has spread to lymph nodes above the collarbone on
the same side of the chest as the primary tumor or to any lymph
nodes on the opposite side of the chest as the primary tumor. Also,
one or more of the following may be found: (1) cancer has spread
to the main bronchus, but has not spread to the carina; and/or (2)
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cancer has spread to the innermost layer of the membrane that
covers the lung; and/or (3) part of the lung or the whole lung has
collapsed or has developed pneumonitis; OR the tumor may be
any size and cancer has spread to lymph nodes on the same side
of the chest as the primary tumor. The lymph nodes with cancer are around the trachea or where the trachea divides into the
bronchi. Also, one or more of the following is found: (1) there are
one or more separate tumors in the same lobe or a different lobe
of the lung with the primary tumor; and/or (2) cancer has spread
to any of the following: the membrane that lines the inside of the
chest wall, the chest wall, the nerve that controls the diaphragm,
the outer layer of tissue of the sac around the heart, the trachea,
carina, esophagus, breastbone or backbone, diaphragm, heart, major blood vessels that lead to or from the heart, or the nerve that
controls the larynx (voice box).

stage IIIC non-small cell lung cancer (... sel lung KAN-ser)

Stage III non-small cell lung cancer is divided into stages IIIA,
IIIB, and IIIC. In stage IIIC, the tumor may be any size and cancer has spread to lymph nodes above the collarbone on the same
side of the chest as the primary tumor or to any lymph nodes on
the opposite side of the chest as the primary tumor. Also, one or
more of the following is found: (1) there are one or more separate
tumors in the same lobe or a different lobe of the lung with the
primary tumor; and/or (2) cancer has spread to any of the following: the membrane that lines the inside of the chest wall, the chest
wall, the nerve that controls the diaphragm, the outer layer of
tissue of the sac around the heart, the trachea, carina, esophagus,
breastbone or backbone, diaphragm, heart, major blood vessels
that lead to or from the heart, or the nerve that controls the larynx
(voice box).

Stereotactic body radiation therapy (STAYR-ee-oh-TAK-tik
BAH-dee RAY-dee-AY-shun THAYR-uh-pee)
A type of external radiation therapy that uses special equipment
to position a patient and precisely deliver radiation to tumors in
the body (except the brain). The total dose of radiation is divided
into smaller doses given over several days. This type of radiation
therapy helps spare normal tissue.
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Stereotactic radiosurgery (STAYR-ee-oh-TAK-tik RAY-deeoh-SER-juh-ree)

Stereotactic radiosurgery (SRS) implies the delivery of a single,
high dose of radiation using stereotactic techniques. Classically, for cranial SRS, a rigid neurosurgical frame is attached to the
patient’s skull, and a stereotactic localizing device is attached to
the frame to allow for improved targeting accuracy. Commercial
SRS systems are available in which immobilization is achieved
without a rigid neurosurgical frame. While there are innumerable
commercial SRS and stereotactic radiation therapy systems, all of
these systems utilize the same underlying principles: (1) patient
immobilization, (2) targeting accuracy, (3) delivery of high doses
of radiation, and (4) heterogeneous dose distribution with a steep
dose gradient. Commercial SRS systems include Gamma Knife,
which utilizes 201 radioactive cobalt sources positioned in a semispherical array, and Cyberknife, which utilizes robotics technology allowing the linear accelerator (LINAC) to track the patient
position in real time during treatment. A standard LINAC can be
equipped with cones attached to its head, allowing for circular collimation of the beam. The dose distribution from Gamma Knife,
Cyberknife, or a standard LINAC equipped with cones is spherical, and thus treating nonspherically shaped targets requires the
superposition of multiple spherical dose distributions. A LINAC
equipped with multi-leaf collimators can also be used for SRS,
which allows more conformal beam shaping. Also called radiation
surgery, radiosurgery, and stereotaxic radiosurgery.

supplements (SUH-pleh-men-TAY-shun)
Adding nutrients to the diet.

supportive care (suh-POR-tiv kayr)

Care given to improve the quality of life of patients who have a
serious or life-threatening disease. The goal of supportive care is
to prevent or treat as early as possible the symptoms of a disease,
side effects caused by treatment of a disease, and psychological,
social, and spiritual problems related to a disease or its treatment.
Also called comfort care, palliative care, and symptom management.
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T cells (... sel)

A type of white blood cell. T cells are part of the immune system
and develop from stem cells in the bone marrow. They help protect the body from infection and may help fight cancer. Also called
T lymphocyte and thymocyte.

Thoracentesis (THOR-uh-sen-TEE-sis)

Removal of fluid from the pleural cavity through a needle inserted
between the ribs.

thoracotomy (THOR-uh-KAH-toh-mee)
An operation to open the chest.

trachea (TRAY-kee-uh)

The airway that leads from the larynx (voice box) to the bronchi
(large airways that lead to the lungs). Also called windpipe.

Trametinib (truh-MEH-tih-nib dy-MEH-thul sul-FOK-side)
A drug used with dabrafenib to treat anaplastic thyroid cancer
and non-small cell lung cancer that are advanced or have spread
to other parts of the body. It is also used alone or with dabrafenib
to treat certain types of melanoma. Trametinib dimethyl sulfoxide
is used in patients whose cancer has a mutated (changed) form of
a gene called BRAF. It is also being studied in the treatment of other types of cancer. Trametinib dimethyl sulfoxide blocks proteins
called MEK1 and MEK2. This may help keep cancer cells from
growing and may kill them. Trametinib dimethyl sulfoxide is a
type of kinase inhibitor and a type of targeted therapy. Also called
Mekinist.

tumors (TOO-mer)

An abnormal mass of tissue that results when cells divide more
than they should or do not die when they should. Tumors may be
benign (not cancer), or malignant (cancer). Also called neoplasm.

tyrosine kinase inhibitors (TY-ruh-seen KY-nays in-HIHbih-ter)

A substance that blocks the action of enzymes called tyrosine
kinases. Tyrosine kinases are a part of many cell functions, including cell signaling, growth, and division. These enzymes may be
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too active or found at high levels in some types of cancer cells, and
blocking them may help keep cancer cells from growing. Some
tyrosine kinase inhibitors are used to treat cancer. They are a type
of targeted therapy.

urine (YOOR-in)

Fluid containing water and waste products. Urine is made by the
kidneys, stored in the bladder, and leaves the body through the
urethra.

Vascular endothelial growth factor (VAS-kyoo-ler EN-dohTHEE-lee-ul grothe FAK-ter)

A substance made by cells that stimulates new blood vessel formation. Also called VEGF.

VEGF (VAS-kyoo-ler EN-doh-THEE-lee-ul grothe FAK-ter)

A substance made by cells that stimulates new blood vessel formation. Also called vascular endothelial growth factor.

veins (vayn)

A blood vessel that carries blood to the heart from tissues and
organs in the body.

vitamins (VY-tuh-min)

A nutrient that the body needs in small amounts to function and
stay healthy. Sources of vitamins are plant and animal food products and dietary supplements. Some vitamins are made in the
human body from food products. Vitamins are either fat-soluble
(can dissolve in fats and oils) or water-soluble (can dissolve in
water). Excess fat-soluble vitamins are stored in the body’s fatty
tissue, but excess water-soluble vitamins are removed in the urine.
Examples are vitamin A, vitamin C, and vitamin E.

Wedge resection (wej ree-SEK-shun)

Surgery to remove a triangle-shaped slice of tissue. It may be used
to remove a tumor and a small amount of normal tissue around it.
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Links to Cancer-Related Websites
Cancer Pain
www.cancer.gov/about-cancer/treatment/side-effects/pain/
pain-pdq

Cardiopulmonary Syndromes
www.cancer.gov/about-cancer/treatment/side-effects/
cardiopulmonary-pdq

Clinical Trials General Information
www.cancer.gov/about-cancer/treatment/clinical-trials/

Clinical Trials Search

www.cancer.gov/about-cancer/treatment/clinical-trials/
search

Cryosurgery in Cancer Treatment
www.cancer.gov/about-cancer/treatment/types/surgery/
cryosurgery-fact-sheet

Drugs Approved for Non-Small Cell Lung Cancer
www.cancer.gov/about-cancer/treatment/drugs/lung

E-mail Us
www.cancer.gov/contact/email-us

Lasers in Cancer Treatment
www.cancer.gov/about-cancer/treatment/types/surgery/
lasers-fact-sheet

Lung Cancer Prevention
www.cancer.gov/types/lung/patient/lung-prevention-pdq

Lung Cancer Screening
www.cancer.gov/types/lung/patient/lung-screening-pdq
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Managing Cancer Care
www.cancer.gov/about-cancer/managing-care

Questions to Ask Your Doctor about Cancer
www.cancer.gov/about-cancer/coping/questions

Radiation Therapy and You: Support for People With
Cancer
www.cancer.gov/publications/patient-education/
radiation-therapy-and-you

Secondhand Smoke and Cancer
www.cancer.gov/about-cancer/causes-prevention/risk/
tobacco/second-hand-smoke-fact-sheet

Side Effects
www.cancer.gov/about-cancer/treatment/side-effects

Small Cell Lung Cancer Treatment
www.cancer.gov/types/lung/patient/small-cell-lungtreatment-pdq

Spanish
www.cancer.gov/espanol/publicaciones/pdq

Staging
www.cancer.gov/about-cancer/diagnosis-staging/staging

Unusual Cancers of Childhood Treatment
www.cancer.gov/types/childhood-cancers/patient/
unusual-cancers-childhood-pdq
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Access the AdventHealth Cancer Institute’s
CancerHelp Online Website with your Smartphone or
Tablet by scanning this QR Code:

CancerHelp Online is a patient education program of
The CancerHelp Institute, an official Content
Distribution Partner of the National Cancer Institute.
Funding is provided in part by the
AdventHealth Foundation.
www.cancerhelpadventhealth.com

Date this NCI Patient Education Statement was updated: 2019-03-28.

