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Lung Carcinoid Tumor

What are lung carcinoid tumors?

Lung carcinoid tumors (also known lasig carcinoid$ are a type of lung cancer, which is a
cancer that starts in the lungs. Cancer starts when cells begin to grow outaf Qils in

nearly any part of the body can become cancer, and can spread to other areas of tlee body. T
learn more about how cancers start and spreadyeatls Cancer?

Lung carcinoid tumors are uncommon and tend to grow slower than other types of lung
cancers. They are made up of special kinds of cells aqadlecbendocrine cells

To understand lung carcinoid tumors, it helps to know something about the normal structure
and function of the lungs, as well as the neuroendocrine system.

The lungs

The lungs are 2 sponge-like organs in your chest. Your right lung has 3 secti@idpbab
The left lung has 2 lobes. It is smaller because the heart takes up room afetbattse
body.
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When you breathe in, air enters through your mouth and nose and goes into your lungs
through thdrachea(windpipe). The trachea divides into tubes calledotfoechi(singular,
bronchu$, which enter the lungs and divide into smaller branches calldatdhehioles At
the end of the bronchioles are tiny air sacs knowad\eli.

Many tiny blood vessels run through the alveoli. They absorb oxygen from the inltaled ai
into your bloodstream and pass carbon dioxide (a waste product from the body) into the
alveoli. This is expelled from the body when you exhale. Taking in oxygen and gettirfig rid o
carbon dioxide are your lungs’ main functions.

A thin lining called thepleurasurrounds the lungs. The pleura protects your lungs and helps
them slide back and forth as they expand and contract during breathing. The spadkédnside
chest that contains the lungs is calledpleiral spacdor pleural cavity.

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



The diffuse neuroendocrine system

Carcinoid tumors start from cells of the diffuse neuroendocrine system. Etessig made
up of cells that are like nerve cells in certain ways and like hormone-makingieedoslls
in other ways. These cells do not form an actual organ like the adrenal or thymaisl. gla
Instead, they are scattered throughout the body in organs like the lungs, stomach, and
intestines.

Neuroendocrine cells make hormones like adrenaline and similar substancesurnigshe

this may help control air flow and blood flow and may help control the growth of ofhes ty

of lung cells. Neuroendocrine cells may detect the levels of oxygen and carbale dinothie

air we breathe and then release chemical messages to help the lunge #ogsst thanges.
People who live at higher altitudes have more lung neuroendocrine cells, probably because
there is less oxygen in the air they breathe.

Types of lung neuroendocrine tumors

Like most cells in your body, lung neuroendocrine cells sometimes go throtgiim cer
changes that cause them to grow too much and form tumors. These are known as
neuroendocrine tumorsr neuroendocrine cancer€arcinoid tumors are one type of
neuroendocrine tumor.

Neuroendocrine tumors can develop anywhere in the body. Neuroendocrine tumors that
begin in the digestive system, another common site for these tumors, are distossed
documentssastrointestinal Carcinoid TumoendPancreatic Cancer.

This document focuses only on carcinoid tumorsthat start in thelungs.

There are 4 types of neuroendocrine lung tumors. Starting with the fastestgyrihey are:
» Small cell lung cancer
* Large cell neuroendocrine carcinoma
* Atypical carcinoid tumor

* Typical carcinoid tumor

Small cell lung cancer

Small cell lung cancer (SCLC) is one of the fastest growing and spgeafdall cancers. It is
discussed imung Cancer (Small Cell)



L arge cell neuroendocrine carcinoma

Large cell neuroendocrine carcinoma (LCNEC) is a rare cancer #ubtype of non-small
cell lung cancer (NSCLC). Although it shares some features with SCtding a
tendency to grow quickly), it is typically treated as a type of NSCLC. Eatrtrent
information, se¢.ung Cancer (Non-Small Cell)

Typical and atypical carcinoid tumors

The other 2 types of lung neuroendocrine tumors are carcinoids.
Typical and atypical carcinoid tumors look different under the microscope.

 Typical carcinoidstend to grow slowly and only rarely spread beyond the lungs. About
9 out of 10 lung carcinoids are typical carcinoids.

* Atypical carcinoids grow a little faster and are somewhat more likely to spread to other
organs. They have more cells in the process of dividing and look more like a fastegrow
tumor. They are much less common than typical carcinoids.

Carcinoids are sometimes also classified by where they form in the lung.

* Central carcinoids form in the walls of large airways (bronchi) near the center of the
lungs. Most lung carcinoid tumors are central carcinoids, and nearly all of teesle@
typical carcinoids.

* Peripheral carcinoids develop in the smaller airways (bronchioles) toward the outer
edges of the lungs. These are more likely than central carcinoids to be atyfhicagla
most peripheral carcinoids are still typical carcinoids.

This distinction is important because the tumor’s location can affect whighteyms a
patient has (see the section “Signs and symptoms of lung carcinoid tumors?”)yaaldana
affect how the tumor is treated.

What are the key statistics about lung
carcinoid tumors?

About 1% to 2% of all lung cancers are carcinoids. There are about 4,000 newly diagnosed
lung carcinoid tumors in the United States each year.

Carcinoid tumors actually develop more often in the digestive tract than in the Qmigs
about 3 out of 10 carcinoid tumors start in the lungs.

Lung carcinoids tend to be diagnosed in people who are slightly younger than the typical a
of people with other types of lung cancer. The average age at diagnosis is around.60 years



Information on survival rates for lung carcinoids can be found in the section “Surveal rat
for lung carcinoid tumors.”

What are the risk factors for lung carcinoid
tumors?

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

But having a known risk factor, or even several risk factors, does not mean thatlyget wil
the disease. And some people who get the disease may have few or no known risk factors.

Not much is known about why lung carcinoid tumors develop in some people but not in
others. Risk factors for lung carcinoid tumors include:
Gender

Lung carcinoids occur more often in women than in men. The reasons for this are not known.

Race/ethnicity

Lung carcinoids are more common in whites than in African Americans, Asiancamgr
or Hispanics/Latinos.

Age

These tumors are usually found in people about 60 years old, which is slightly younger than
the average age for other types of lung cancer. But carcinoids can occur ingiediplest
any age. Although it’s rare, lung carcinoid tumors are sometimes even foumttirerc

Multiple endocrine neoplasia type 1

People with multiple endocrine neoplasia type 1 (MENL1), an inherited syndromehagie at
risk for tumors in certain endocrine organs, such as the pancreas and the pitaitary
parathyroid glands. These people also seem to be at increased risk foréumgasumors.

Family history

Most people with lung carcinoid tumors do not have a family history of this type of cancer
but having others in your family who had lung carcinoid tumors can increase youn risk



rare cases, several family members have been diagnosed with this canoseraheisk is
still low because this cancer is so uncommon.

Tobacco smoke

Typical lung carcinoid tumors do not seem to be linked with smoking or with any known
chemicals in the environment or workplace. But some studies have found that atypical lung
carcinoids may be more common in people who smoke.

Do we know what causes lung carcinoid
tumors?

Not much is known about what causes lung carcinoid tumors. Researchers have ledrned a
about how certain risk factors like cancer-causing chemicals or radiatiacaase changes

in lung cells that lead to carcinomas, the more common type of lung cancer. fufatters

are not thought to play a large role in the development of lung carcinoid tumors.

Carcinoid tumors probably develop from tiny clusters of neuroendocrine cédid cal
carcinoid tumorletsn the lung airways. Tumorlets are sometimes found unexpectedly in
lung biopsies done to treat or diagnose other conditions. Under the microscope, tumorlets
resemble carcinoid tumors, except that they are much smaller — less tharaboubi/fg

inch) across. Most tumorlets never grow any bigger, but some may eventually become
carcinoid tumors.

Researchers have found some common changes in chromosomes and genes inside lung
carcinoid tumor cells, which might affect how these cells function. But illiast clear

exactly how these changes cause carcinoid tumorlets to develop from lung neuinendoc
cells or how they might cause tumorlets to grow to become carcinoid tumors.

Can lung carcinoid tumors be prevented?

Because we do not yet know what causes most lung carcinoid tumors, it is not possible to
know how to prevent them.

Smoking has been linked with an increased risk of atypical carcinoids in some studies, s
quitting (or not starting) might reduce a person’s risk.

Can lung carcinoid tumors be found early?

Lung carcinoid tumors are not common, and there are no widely recommended screening
tests for these tumors in most people. (Screening is testing for cancer inypitlogple any
symptoms.)



People with multiple endocrine neoplasia type 1 (MENL1) are at increased rikkder
tumors, and some doctors recommend they have computed tomography (CT) scans of the
chest every 3 years starting when they are age 20.

Because carcinoid tumors usually grow and spread slowly, most are found dy an ea
localized stage, even if they have been causing symptoms for some time.

Many patients with peripheral carcinoid tumors or with small centrainmadctumors have
no symptoms. Carcinoids that are not causing symptoms often are found on a chest x-ray or
CT scan done for other reasons.

Signs and symptoms of lung carcinoid tumors

About 2 of 3 people with carcinoid tumors will have signs or symptoms that will lead to the
diagnosis of the disease. But because carcinoids tend to grow slowly, they mayseot ca
symptoms for several years in some people, or they may be found by medicidnestsr

other reasons.

Central carcinoids

Most carcinoid tumors start in the large bronchial tubes leading into the lungtd@yacan
include:

» Cough, which can sometimes be bloody

* Wheezing

» Shortness of breath

» Chest pain, especially when taking deep breaths

Large carcinoids can cause partial or complete blockage of an air paskapecan lead to
pneumonia (an infection in the lung). Sometimes a doctor may suspect a tumor only after
treatment with antibiotics doesn’t cure the pneumonia.

Peripheral carcinoids

Some tumors start in the smaller airways toward the outer edges of the lungsaréhe
cause any symptoms unless there are so many of them that theyr oabsebr eathing.
Usually they are found as a spot on a chest x-ray or CT scan that is done for aadinrelat
problem.



Symptoms caused by hormones from the tumor

Some carcinoid tumors can make hormone-like substances that are released into the
bloodstream. Lung carcinoids do this far less often than gastrointestinabodtcmors.

Carcinoid syndrome: Rarely, lung carcinoid tumors release enough hormone-like
substances into the bloodstream to cause symptoms. This results in the carcinoidesyndrom
Symptoms can include

* Facial flushing (redness and warm feeling)
* Diarrhea

* Wheezing

* Fast heartbeat.

Many patients find that stress, heavy exercise, and drinking alcohol cgrohrthese
symptoms or make them worse.

Over a long time, these hormone-like substances can damage heart valveg, caus
» Shortness of breath
» Weakness
* Heart murmur (an abnormal heart sound)

Cushing syndrome: In rare cases, lung carcinoid tumors may make a hormone called
ACTH. This causes the adrenal glands to make too much cortisol (a steroid hoambne)
other hormones. This can lead to:

* Weight gain

 Easy bruising

» Weakness

 Drowsiness

* High blood sugar (or even diabetes)
* High blood pressure

* Increased body and facial hair

The symptoms and signs above may be caused by lung carcinoid tumors, but they can also be
caused by other conditions. Still, if you have any of these problems, it's impiortsee your
doctor so the cause can be found and treated, if needed.



How are lung carcinoid tumors diagnosed?

Certain signs and symptoms might suggest that a person could have a lung caneionid
but tests are needed to confirm the diagnosis.

Medical history and physical exam

If you have any signs or symptoms that suggest you might have a lung carcinmiqdum
another type of lung tumor), your doctor will take a complete medical history, inglydur
family history, to learn about your symptoms and possible risk factors.

A physical exam can give your doctor information about your generahhpaklsible signs
of lung carcinoid tumor, and other health problems. During your exam, your doctor will pay
close attention to your chest and lungs.

If your symptoms or the results of the exam suggest you might have a lumgicainemor
(or another type of tumor), more tests will be done. These might include imasfisigdb
tests, and other procedures.

Imaging tests

Imaging tests use x-rays, radioactive particles, or other meansate pretures of the inside
of your body. Imaging tests are done for a number of reasons, including to help find a
suspicious area that might be cancer, to learn how far cancer may have spreatiggnd t
determine if treatment has been effective.

Chest x-ray

A chest x-ray is often the first imaging test a doctor orders if a lunggmoisi suspected. It

might be able to show if there is a tumor in the lung. But some carcinoids that drersma

are in places where they are covered by other organs in the chest may not show up on a chest
x-ray. If your doctor is still suspicious or if something is seen on the chiagt -CT scan

may be ordered.

Computed tomography (CT) scan

A CT (or CAT) scan is more likely to show small lung tumors than routine chegsxAa

CT scan can also provide precise information about the size, shape, and positiounfjany |
tumors and can help find enlarged lymph nodes that might contain cancer that has spread
from the lung.

The CT scan uses x-rays to produce detailed cross-sectional images lobgpuinstead of
taking one picture, like a regular x-ray, a CT scanner takes many piciutestates around



you while you are lying on a narrow platform. A computer then combines thesmages
showing slices of the part of your body being studied.

Before any pictures are taken, you may be asked to drink 1 to 2 pints of a liquicbcallled
contrast This helps outline the intestine so that certain areas are not mistaken for tumors.
This is not needed if the CT scan is only looking at the chest and lungs. You maygeilge re
an IV (intravenous) line through which a different kind of contrast dye (IV capisas
injected. This helps better outline structures in your body. The injection canscemee
flushing (redness and warm feeling). Some people are allergic and get hiwslgymore
serious reactions like trouble breathing and low blood pressure. Be sure to tellttnefdoc
you have any allergies or have ever had a reaction to any contrasaesed for x-rays.

A CT scanner has been described as a large donut, with a narrow table that sindesut

of the middle opening. You will need to lie still on the table while the scan is being@bne.
scans take longer than regular x-rays, and you might feel a bit confined bgthdile the
pictures are being taken.

CT scans can be used in several ways:
» To help determine the exact location and extent of the tumors.

» To stage a cancer (determining the extent of its spread). This can help naireter
surgery is a good treatment option.

» To guide a biopsy needle precisely into a suspected tumor. For this procedure called
CT-guided needle biopsyou stay on the CT scanning table while the doctor advances a
biopsy needle through the skin and toward the mass. CT scans are repeated until the
needle is within the mass. A biopsy sample is then removed and looked at under a
microscope.

* To see how effective treatment has been.

Radionuclide scans

Scans using small amounts of radioactivity and special cameras maytu indboking for
carcinoid tumors. They can help find tumors or look for areas of cancer spread if doctors
aren’t sure where they are in the body.

Somatostatin receptor scintigraphy: The most common scan is somatostatin receptor
scintigraphy (SRS), also known as thetreoScanlt uses a drug called octreotide bound to
radioactive indium-111. Octreotide is a hormone-like substance that attachesrtoid

cells. A small amount is injected into a vein. It travels through the blood andaexditto
carcinoid tumors. A few hours after the injection, a special camera caed&ushow

where the radioactivity has collected in the body. More scans may be donedlaivan

few days as well. Along with showing where tumors are, this test can Heihégher
treatment with certain drugs such as octreotide and lanreotide is likedyhieldful.



[-131 MIBG scan: This test is used less often. It uses a chemical dsllB& attached to
radioactive iodine (I-131). This substance is injected into a vein, and the body isdscann
several hours or days later with a special camera to look for areas that ygictes
radioactivity. These would most likely be carcinoid tumors, but other kinds of
neuroendocrine tumors will also pick up this chemical.

Positron emission tomography (PET) scan: For most types of cancer, PET scans use a
form of radioactive glucose (sugar) to find tumors. But this type of PET sca very
useful in finding carcinoid tumors. Instead, PET scanning for carcinoid tumorsyussedl a
radioactive form of 5-hydroxytryptophan, a chemical that is taken up and usectinpich
cells. A special camera can detect the radioactivity. The usefulndss t#dt for lung
carcinoid tumors is still being studied. This special type of PET scan is nobéevailavery
hospital.

Sputum cytology

Even if an imaging test such as a chest x-ray or CT scan shows a masgnitisaodt for

doctors to tell if the mass is a carcinoid tumor, another type of lung cancer, eaaf ar
infection. Tests may be needed to get a sample of the abnormal cells to be lookedat unde
microscope.

One way to do this is callesputum cytologyA sample of sputum (mucus you cough up
from the lungs) is looked at under a microscope to see if it contains cancefloellsest
way to do this is to get samples taken early in the morning, 3 days in a row.

This test is not as good at finding lung carcinoids as it is at finding other typegyof |
cancers.

Biopsy

In many cases, the only way to know for sure if a person has some type of lungstmcer
remove cells from the tumor and look at them under a microscope. This procedurelia calle
biopsy.There are several ways to take a sample from a lung tumor.

Bronchoscopy and biopsy

This approach is used to view and sample tumors in large airways. The doctor pasges a
thin, flexible, fiber-optic tube calledl@onchoscopelown the throat and through your

windpipe and bronchi to look at the lining of the lung’s main airways. Your mouth and throat
are sprayed first with a numbing medicine. You may also be given medicine tlanough
intravenous (1V) line to make you feel relaxed.

If a tumor is found, the doctor can take biopsies (small samples of the tumor) through the
tube. The doctor can also sample cells from the lining of the airways hygvéaginy brush
over the surface of the tumdironchial brushing or by rinsing the airways with sterile



saltwater and then collecting lironchial washiny Brushing and washing samples are
sometimes helpful additions to the bronchial biopsy, but they are not as helpful in diagnosing
carcinoids as they are with other lung cancers.

An advantage of this type of biopsy is that no surgery or hospital stay is needed, and you are
ready to return home within hours. A disadvantage is that this type of biopsy may n@ alwa
be able to remove enough to be certain that a tumor is a carcinoid. But with recenéadvanc

in the lab testing of lung tumors, doctors can usually make an accurate diagnosvitfeven

very small samples.

Bleeding from a carcinoid tumor after a biopsy is rare but it can be seriousedi

becomes a problem, doctors can inject drugs through the bronchoscope into the tumor to
narrow its blood vessels, or they can seal off the bleeding vessels with @ilase through

the bronchoscope.

Endobronchial ultrasonography (EBUS) and biopsy

If a CT scan shows lymph nodes are enlarged on either side of the trachea orea fhstar
below where the trachea divides, this test can be used to biopsy these nodes toysee if the
contain cancer.

Ultrasound is a type of imaging test that uses sound waves to create pictheemside of
your body. For this test, a small, microphone-like instrument calliethaducergives off
sound waves and picks up the echoes as they bounce off body tissues. The echoes are
converted by a computer into a black and white image on a computer screen.

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

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

through the bronchoscope to get biopsy samples of enlarged lymph nodes or other abnormal
areas. The samples are then sent to a lab to be looked at under a microscope.

Needle biopsies

Doctors can often use a hollow needle to get a small sample from a suspieo(Bass).
An advantage of needle biopsies is that they don’t require a surgical incision, ¢wnein s
cases they might not get enough of a sample to make a diagnosis. There areswb type
needle biopsies, based on the type of needle used:

* In afine needle aspiration (FNAjopsy, the doctor uses a syringe with a very thin,
hollow needle (thinner than the ones used for blood tests) to withdraw (aspiliataphde
small fragments of tissue.



* In acore biopsya larger needle is used to remove one or more small cylinders (cores) of
tissue. Core biopsies provide a larger sample than FNA biopsies.

If the suspected tumor is in the outer part of the lungs, either kind of biopsy needle can be
inserted through the skin on the chest wall. This is calteahathoracic needle biopsyhe

area where the needle is to be inserted may be numbed with local anestteSiadidoctor
then guides the needle into the area while looking at the lungs with either fluorgatugty

is like an x-ray, but the image is shown on a screen rather than on film) or CT scates. Unl
fluoroscopy, CT doesn'’t give a constant picture, so the needle is inserted towasie

CT image is taken, and the direction of the needle is guided based on the image. This is
repeated a few times until the needle is in the mass.

A possible complication of this procedure is that air may leak out of the lung at the biopsy
site and into the space between the lung and the chest wall. This can causépdunof to
collapse and could cause trouble breathing. This complication is cadtezlienothoraxif

the air leak is minimal, it often gets better without any treatment. A largenpothorax is
treated by putting a small tube into the chest space and sucking out the air over twaay
after which it usually heals on its own.

An FNA biopsy may also be done to check for cancer in the lymph nodes between the lungs.
This can be done in two ways:

 Transtracheal FNAor transbronchial FNAs done by passing the needle through the wall
of the windpipe (trachea) or bronchi (the large airways leading into the lungsy dur
bronchoscopy or EBUS (already described above).

* In some cases an FNA biopsy is done during endoscopic esophageal ultrasound (which is
similar to EBUS, except that the scope is passed down the esophagus instead of the
windpipe) by passing the needle through the wall of the esophagus.

Surgical biopsies

In some cases, the types of biopsies above can’t remove enough tissue to ety of

tumor, and your doctor may need to do surgery to get a biopsy sample. Differsnftype
operations may be used. They are most often done in the operating room while you are under
general anesthesia (in a deep sleep).

Thoracotomy: For a thoracotomy, the surgeon makes an incision (cut) in the chest wall
between the ribs to get to the lungs and to the space between the lungs and the chest wall
some cases if the doctor strongly suspects a carcinoid or some other typg cdricer, they
may do a thoracotomy and remove the entire tumor without first doing a biopsy.

Thoracoscopy: This procedure is also used to look at the space between the lungs and the
chest wall, but it does not require a long incision like a thoracotomy. The doctds mser

thin, lighted scope with a small video camera on the end through a small cut made in the
chest wall to look at the outside of the lungs and the space between the lungs and the ches



wall. (Sometimes more than one cut is made.) Using this scope, the doctor caeista pot
areas of cancer and remove small pieces of tissue to look at under the microscope.
Thoracoscopy can also be used to sample lymph nodes and fluid and find out if a tumor is
growing into nearby tissues or organs.

Mediastinoscopy: This procedure may be done if imaging tests such as a CT scan suggest
that the cancer may have spread to the lymph nodes in the mediastinum (the spase betwe
the lungs). A small cut is made in the front of the neck and a thin, hollow, lighted tube is
inserted behind the sternum (breast bone) and in front of the windpipe to look at the area.
Instruments can be passed through this tube to take tissue samples from the lymph nodes
along the windpipe and the bronchi.

Blood and urine tests

Because carcinoid tumors can secrete hormone-like chemicals into the blootyniase
can sometimes be found with blood or urine tests. This is especially true if y@u hav
symptoms of the carcinoid syndrome, which is caused by excess levels aftteeseals in
the blood.

Serotonin is made by some carcinoid tumors, and probably causes some of the symptoms. |
is broken down by the body infshydroxyindoleacetic acid (5-HIAA), which is released

into the urine. A common test to look for carcinoid syndrome measures the levels of 5-HIAA
in a urine sample collected over 24 hours. Measuring the serotonin levels in the blood or
urine may also give useful information. These tests can help diagnose some cdauonos,

but they are not always accurate. Some other medical conditions, as well as foods and
medicines, can affect the results, and some carcinoid tumors may not exleagh of these
substances to give a positive test result.

Other tests used to look for carcinoids include blood testhfamogranin A (CgA),
neur on-specific enolase (NSE),cortisol, andsubstance P. Depending on where the tumor
might be located and on the patient’s symptoms, doctors may do other blood tests as well.

These tests are less likely to be helpful with lung carcinoid tumors than withaidrc
tumors that start elsewhere in the body.

Pulmonary function tests

If a lung carcinoid is found, pulmonary function tests (PFTs) are often done to seehhow w
your lungs are working. This is especially important if surgery might ée wstreat the
cancer. Because surgery will remove part or all of the lung, it's important to kovwvell
your lungs are working. These tests can give the surgeon an idea of whetber isuaggood
option, and if so, how much lung can be removed safely.

There are a few different types of PFTs, but they all basically have gathbrin and out
through a tube that is connected to a machine that measures airflow.



How are lung carcinoid tumors staged?

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

The stage of the cancer is based on the results of the physical exam, irest$iiGT scan,
PET scan, etc.), and other tests, which are described in the section “How arartimgje
tumors diagnosed?”

The TNM staging system

A staging system is a standard way for the cancer care team to sum updsoavdancer is
and how far it has spread. Lung carcinoid tumors are staged using the same sdteem us
stage other types of lung cancer — the American Joint Committee on Cancex) (ANM
staging system. The TNM system describes 3 key pieces of information:

* T indicates the size of the main (primatyjmor and whether it has grown into nearby
areas.

» N describes the spread of cancer to nearby (regional) lyrogs. Lymph nodes are
small bean-shaped collections of immune system cells to which cancerspiad.

* M indicates whether the cancer has spreagdstasized) to other organs of the body.
(The most common site is the liver.)

Numbers or letters appear after T, N, and M to provide more details about eacle of thes
factors. The numbers 0 through 4 indicate increasing severity.

The TNM staging system is complex and can be hard for patients (and even stor® tmc
understand. If you have any questions about the stage of your cancer, ask youodoctor t
explain it to you.

T categories

TX: The main (primary) tumor can’t be assessed, or cancer cells werensgpatum
cytology or bronchial washings but no tumor can be found.

TO: There is no evidence of a primary tumor.

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

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



» Tla: The tumor is 2 cm (about 4/5 of an inch) or less across
» T1b: The tumor is larger than 2 cm but not larger than 3 cm across
T2: The tumor has 1 or more of the following features:
* Itis larger than 3 cm but not larger than 7 cm across.
o0 T2a: The tumoris 5 cm or less across but still larger than 3 cm
0 T2b: The tumor is larger than 5 cm across but not larger than 7 cm

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

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

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

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

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

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

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

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

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

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



N categories

Supraclavicular
{collarbone)

Trachea lymph nodes

.

mediastinal
lymph nodes

Lower mediastinal Subcarinal mediastinal
lymph nodes lymph nodes

NX: Nearby lymph nodes cannot be assessed.
NO: The cancer has not spread to nearby lymph nodes.

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

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

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

M categories

MO: The cancer has not spread to distant organs or areas. This includes the other pimg, lym
nodes farther away than those mentioned in the N stages above, and other organs or tissue
such as the liver, bones, or brain.

M 1la: Any of the following:



» The cancer has spread to the other lung.
» Cancer cells are found in the fluid around the lung (calledlggnant pleural effusion

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

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

Once the T, N, and M categories have been determined, this information is combined to
assign an overall stage of O, I, Il, lll, or IV. This process is callage groupingSome
stages are subdivided into A and B. The stages identify tumors that havéaa @ithdbok
(prognosis) and so they are treated in a similar way. Patients with lagerratimbers tend
to have a better outlook.

Occult (hidden) cancer

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

Stage 0

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

StagelA

T1, NO, MO: The cancer is no larger than 3 cm across, has not reached the membranes that
surround the lungs, and does not affect the main branches of the bronchi. It has not spread to
lymph nodes or distant sites.

Stage B
T2a, NO, MO: The cancer has 1 or more of the following features:
» The main tumor is larger than 3 cm across but not larger than 5 cm.

» The tumor involves a main bronchus, but is not within 2 cm of the carina and is not larger
than 5 cm.

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

» The cancer is partially clogging the airways and is not larger than 5 cm.

The cancer has not spread to lymph nodes or distant sites.



StagellA
Three main combinations of categories make up this stage.

T1, N1, MO: The cancer is no larger than 3 cm across, has not grown into the membranes
that surround the lungs, and does not affect the main branches of the bronchi. It has spread to
lymph nodes within the lung and/or around the area where the bronchus enters the lung (hila
lymph nodes). These lymph nodes are on the same side as the cancer. It has not spread t
distant sites.

OR
T2a, N1, MO: The cancer has 1 or more of the following features:
* The main tumor is larger than 3 cm across but not larger than 5 cm.

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

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

» The cancer is partially clogging the airways and is not larger than 5 cm.

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

OR
T2b, NO, MO: The cancer has 1 or more of the following features:
» The main tumor is larger than 5 cm across but not larger than 7 cm.

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

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

» The cancer is partially clogging the airways and is between 5 and 7 cra.acros
The cancer has not spread to lymph nodes or distant sites.
StagelIB
Two combinations of categories make up this stage.

T2b, N1, MO: The cancer has 1 or more of the following features:



» The main tumor is larger than 5 cm across but not larger than 7 cm.

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

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

» The tumor is partially clogging the airways and is between 5 and 7 cm across.

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

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

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

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

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

» Two or more separate tumor nodules are present in the same lobe of a lung.
The cancer has not spread to lymph nodes or distant sites.
StagelllA
Three main combinations of categories make up this stage.
T1to T3, N2, MO: The tumor can be any size or have any of the following features:
» The tumor invades a main bronchus without growing into the carina.
» The tumor has grown into the visceral pleura (the membranes surrounding the lungs).

» The tumor is partially clogging the airways, or it has grown into the airwaysgé to
cause an entire lung to collapse or to cause pneumonia in the entire lung.

* It has grown into the chest wall, the breathing muscle that separatessh&amhethe
abdomen (diaphragm), the membranes surrounding the space between the lungs



(mediastinal pleura), or membranes of the sac surrounding the heart (parietal
pericardium).

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

The cancer has also spread to lymph nodes around the carina (the point where the windpipe
splits into the left and right bronchi) or in the space between the lungs (mediasiiinasg

lymph nodes are on the same side as the main lung tumor. The cancer has not spread to
distant sites.

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

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

* It invades a main bronchus and is closer than 2 cm to the carina, but it has not grown into
the carina itself.

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

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

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

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

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

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

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

Stagell1B



Two combinations of categories make up this stage.

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

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

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

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

The cancer has also spread to lymph nodes around the carina or in the space between t
lungs (mediastinum). Affected lymph nodes are on the same side as the main lundf tumor.
has not spread to distant sites.

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

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

» The cancer has spread to the other lung.
» Cancer cells are found in the fluid around the lung (calledlggnant pleural effusion

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

OR

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

Survival rates for lung carcinoid tumors

Survival rates are often used by doctors as a standard way of discussisgrésgeognosis
(outlook). Some patients with cancer may want to know the survival statistics foe jpeopl
similar situations, while others may not find the numbers helpful, or may even ndbwant
know them. If you do not want to read about survival rates for lung carcinoid tumors, stop
reading here and skip to another section.



The 5-year survival rate refers to the percentage of patients what le@st 5 yearsfter
their cancer is diagnosed. Of course, many people live much longer than 5 yeararfgnd m
are cured).

To get 5-year survival rates, doctors have to look at people who were treatetlaytsas
ago. Improvements in treatment since then may result in a better outlook for people now
being diagnosed.

Overall, the 5-year survival rate for patients with typical lung cards @ around 85% to
90%, and the 5-year survival rate for patients with atypical lung carcinadsuad 50% to
70%. These ranges reflect different survival rates quoted by severedmlif¢udies in
medical journals.

Lung carcinoids are uncommon tumors, so it’'s hard to get accurate, up-to-date surviva
statistics for these cancers based on stage. The numbers below comstirdgncd more

than 1,400 people in the United States who were diagnosed with lung carcinoid tumors
between 1990 and 2002 and were treated with surgery. They include some people who died
from causes other than their cancer.

Stage 5-year Survival Rate
I 93%
I 85%
1 75%
vV 57%

These numbers include people with both typical and atypical carcinoids, but sunasal ra
would be expected to be slightly better for typical carcinoids and not as good terall
atypical carcinoids.

Survival rates are often based on previous outcomes of large numbers of people who had the
disease, but they cannot predict what will happen in any particular person’dMease

factors can affect a person’s outlook, such as the type of treatment used, hdwe watider
responds to treatment, and their general health. Your doctor is familiar witBiguatron

and can probably tell you how the numbers above might apply to you.

Even with carcinoids that appear to have been treated successfully, in a small slumber
cases the cancer can come back (recur) many years later, which is wirg déien advise
close follow-up for at least 10 years.



How are lung carcinoid tumors treated?

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

The treatment information in this document is rficial policy of the Society and is not intendesdnaedical
advice to replace the expertise and judgment of gancer care team. It is intended to help you godr
family make informed decisions, together with ydaetor.

Your doctor may have reasons for suggesting armeat plan different from these general treatmenibog.
Don't hesitate to ask him or her questions abouiryiceatment options.
Making treatment decisions for lung carcinoid tumors

After the lung carcinoid tumor is found and staged, your cancer care telagisaulss your
treatment options with you. The main factors in selecting a treatment dypéhef

carcinoid, the size and location of the tumor, whether it has spread to lymph nodes or other
organs, and if you have any other serious medical conditions. Based on these factors, the
main treatment options for people with lung carcinoid tumors can include:

* Surgery

* Chemotherapy
 Other drug treatments
* Radiation therapy

These treatments might be used alone or in different combinations, depending on the type
and extent of the disease.

Selecting a treatment plan is an important decision, and you should take the timk to t
about all of your choices. Be sure to discuss all of your treatment optiond as wir

possible side effects with your doctors to help make the decision that bestifitsegds.

(See the section “What should you ask your doctor about lung carcinoid tumors?” for some
guestions to ask.)

Seeking a second opinion is often a good idea if time permits. It can give you more
information and help you feel more confident about the treatment plan you choose.

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

* A thoracic surgeon: a doctor who treats diseases of the lungs and chest with surgery
» A medical oncologist: a doctor who treats cancer with medicines such as bbeapygt

* A pulmonologist: a doctor who specializes in medical treatment of diseasedwidbe



* A radiation oncologist: a doctor who treats cancer with radiation therapy

Many other specialists might be part of your treatment team as walidinglphysician
assistants (PAs), nurse practitioners (NPs), nurses, nutrition specsalcséd workers, and
other health professionals. To learn more about who may be on your cancer caregeam, se
Health Professionals Associated With Cancer Care

Surgery to treat lung carcinoid tumors

Surgery is the main treatment for lung carcinoid tumors whenever possibletuirtbe
hasn't spread, it can often be cured by surgery alone.

Types of lung surgery

Different operations can be used to treat (and possibly cure) lung carcinoid.tlihvess
operations require general anesthesia (where you are in a deep sleep)usuhbiy done
through a surgical incision between the ribs in the side of the chest (cHil@deotomy.

* Pneumonectomy: An entire lung is removed in this surgery.
» Lobectomy: An entire section (lobe) of a lung is removed in this surgery.
* Segmentectomy or wedge resection: Part of a lobe is removed in this surgery.

Sleeve resection, another type of operation, may be used to treat some cancers in large
airways in the lungs. If you think of the large airway with a tumor as sitoildne sleeve of

a shirt with a stain an inch or 2 above the wrist, this surgery would be like cuttosg #doe

sleeve above and below the stain and sewing the cuff back onto the shortened sleeve. A
surgeon may be able to do this operation instead of a pneumonectomy to preserve more lung
function.

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

The type of operation your doctor recommends depends on the size and location of the tumor
and on how well your lungs are functioning. People whose lungs are healthierltstarvt
having more lung tissue removed.

When you wake up from surgery, you will have a tube (or tubes) coming out of your chest
and attached to a special canister to allow excess fluid and air to drain out. Thewilbe

be removed once the fluid drainage and air leak subside. Generally, you will npeddds

to 7 days in the hospital after the surgery.



Lymph node sampling

With any of these operations, lymph nodes near the lungs are usually removed to look for
possible spread of the cancer. This is important because the carcinoid might hasecspre
lymph nodes by the time it is diagnosed. (This risk is higher for atypicahoats than for
typical carcinoids.) If the lymph nodes containing cancer are not removetl iftorease the

risk of the carcinoid tumor spreading even farther, to other organs. If this happens,yyou ma
no longer be able to be cured by surgery. Checking for cancer cells in the lympltanodes
also provide some indication of your risk of having the cancer come back.

Video-assisted thoracic surgery (VATS)

This is a less invasive type of surgery for some cancers in the lungs. Dusiogéhation, a

thin, rigid tube with a tiny video camera on the end is placed through a small cutintethe s

of the chest to help the surgeon see inside the chest. One or two other small catdexte c

in the skin, and long instruments are passed though these cuts to do the same operation that
would be done using an open approach (thoracotomy). Because only small incisions are
needed, there is less pain after the surgery and a shorter hospital stayy-ausuiadl 4 to 5

days.

Most experts recommend that only smaller tumors near the outside of the lundduktinsa
way. The cure rate after this surgery seems to be the same as with dorgewith a larger
incision. But it is important that the surgeon doing this operation be experienced because
requires a great deal of technical skill.

Possible risks and side effects of lung surgery

Possible complications depend on the extent of the surgery and the person’s health
beforehand. Serious complications can include excessive bleeding, wound infections, and
pneumonia.

Lung surgery is a major operation, and recovering from the operation typidat/ Meeeks

to months. If the surgery is done through a thoracotomy, the surgeon must spread dhe ribs t
get to the lung, so the area near the incision will hurt for some time afterysufgar

activity will be limited for at least a month. People who have VATS instead ofctitoray

have less pain after surgery and tend to recover more quickly.

If your lungs are in good condition (other than the presence of the cancer) you dbn usua
return to normal activities after a lobe or even an entire lung has been renmgeedalso
have non-cancerous diseases such as emphysema or chronic bronchitis (witoimaoa
among heavy smokers), you may become short of breath with activity afterysurge



Palliative procedures for lung carcinoid tumor symptoms

If you can’t have major surgery because your lung function is reduced or you have other
serious medical problems, or if the cancer has spread too far to be removedeathmamis
may be used to relieve some symptoms.

These treatments, callgdlliative procedurescan relieve symptoms, but they do not cure
the cancer and are recommended only if you can’t have surgery to compleiahe i
tumor. If you are treated with these procedures you may also getoadisirapy.

Treating airway blockage

If the tumor is blocking airways in the lung, it might lead to pneumonia or shortness of
breath. Removing most of the tumor through a bronchoscope or destroying mostlofit wit
laser (on the end of a bronchoscope) can be helpful. In some cases, a bronchostmpe may
used to place a stent (a stiff tube) made of metal or silicone in the aiiteaireatment to

help keep it open.

Treating fluid buildup

In rare instances, fluid can build up inside the chest (outside of the lungs), pressuoigshe |
and affect breathing. Usually, a hollow needle is put through the skin and into the pleural
space to remove the fluid. (This is known de@acentesig Removing the fluid can relieve
breathing problems right away in most patients, but the fluid will often build up again
quickly if nothing else is done.

Pleurodesis. To remove the fluid and keep it from coming back, doctors sometimes do a
procedure callepleurodesisA small cut is made in the skin of the chest wall, and a hollow
tube is placed into the chest to remove the fluid. Either talc or a drug such as dogymyc

a chemotherapy drug is then instilled into the chest cavity. This causes the ¢ihthg lung
(visceral pleura) and chest wall (parietal pleura) to stick togetbaling the space and
limiting further fluid buildup. The tube is often left in for a day or two to drain any ned flui
that might collect.

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

Proceduresto relieve symptoms of liver metastases

If the cancer spreads to the liver, treating the liver tumors may help with sysipdmen
there are only 1 or 2 tumors in the liver, they may be removed with surgery. If then®ie



than just a few liver tumors (or if a person is too sick for surgery), other technigydsem
used.

Ablation

Ablation techniques destroy tumors without removing them. They are generallyeddbus
large tumors, and are best for tumors no more than about 2 cm (a little less than an inch)
across.

Radiofrequency ablation (RFA) uses high-energy radio waves for treatment. A thin, needle-
like probe is placed through the skin and into the tumor. Placement of the probe is guided by
ultrasound or CT scans. The tip of the probe releases a high-frequency curreeathbe

tumor and destroys the cancer cells.

Ethanal (alcohal) ablation (also known apercutaneous ethanol injectiphills the cancer
cells by injecting concentrated alcohol directly into the tumor. This is usi@tg through
the skin using a needle guided by ultrasound or CT scans.

Microwave thermother apy uses microwaves to heat and destroy the abnormal tissue.

Cryosurgery (cryotherapy) destroys a tumor by freezing it with a metal probe. The probe is
guided through the skin and into the tumor using ultrasound. Then very cold gasses are
passed through the probe to freeze the tumor, killing the cancer cells. This meyhoel ma
used to treat larger tumors than the other ablation techniques, but it sometimes require
general anesthesia (where you are asleep).

Embolization

Arterial embolization (also known agransarterial embolizatioror TAE): This isanother
option for tumors that can’t be removed completely. It can be used for larger tumars (up t
about 5 cm or 2 inches across). This technique reduces the blood flow to the casitsr cell
blocking the branch of the hepatic artery feeding the area of the liver contidiaitugnor.
Blood flow is blocked (or reduced) by injecting materials that plug up the akest of the
healthy liver cells will not be affected because they get their blood supplyttieoportal

vein.

In this procedure a catheter is put into an artery in the inner thigh and threaded up into the
liver. A dye is usually injected into the bloodstream at this time to allow therdoct

monitor the path of the catheter via angiography, a special type of x-ray.l@ncatheter is

in place, small particles calledicrospheresre injected into the artery to plug it up.

Radioembolization: In the United States, this is done by injecting small radioactive beads
into the hepatic artery. The beads travel to the tumor and give off small amouwmlisitdma
only at the tumor sites.

For more general information about surgery, see our docudmelgrstanding Cancer
Surgery: A Guide for Patients and Families



Chemotherapy for lung carcinoid tumors

Chemotherapy (chemo) is the use of anti-cancer drugs that are injectedemaataken
by mouth. These drugs enter the bloodstream and reach all areas of the body timakin
treatment useful for some types of lung cancer that have spread to orgamd theylungs.

Unfortunately, carcinoid tumors usually do not respond very well to chemo. It is miaedy
for carcinoid tumors that have spread to other organs, are causing severe symptoms, and have
not responded to other medicines. In some cases it may be given after surgery.

Because chemo does not always shrink carcinoid tumors, it is important to askogtmus
about the chances of it helping and if the benefits are likely to outweigh the sisleof
effects.

Some of the chemo drugs that may be used for advanced lung carcinoids include:
 Streptozocin
 Etoposide (VP-16)
* Cisplatin
» Carboplatin
» Temozolomide
« Cyclophosphamide (Cytox&h
¢ 5-fluorouracil (5-FU)
« Doxorubicin (Adriamyciff)
» Dacarbazine (DTIC)
In most cases, chemo drugs are used together, often along with other types iolesiedic

Doctors give chemo in cycles, with each period of treatment followed st pegod to
allow the body time to recover. Chemo cycles generally last about 3 to 4 weekstiahd ini
treatment is typically 4 to 6 cycles. Chemo is often not recommended for patigator
health, but advanced age by itself is not a barrier to getting chemo.

Possible side effects of chemother apy

Chemo drugs attack cells that are dividing quickly, which is why they work agaimser

cells. But other cells in the body, such as those in the bone marrow (where new bod cel
are made), the lining of the mouth and intestines, and the hair follicles, also di\akle.qui
These cells are also likely to be affected by chemo, which can lead &ffsicts.



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

* Hair loss

» Mouth sores

* Loss of appetite

* Nausea and vomiting

* Diarrhea or constipation

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

* Fatigue (from having too few red blood cells)

These side effects usually go away after treatment is finished. Thextearevays to lessen
these side effects or keep them from occurring. For example, drugs caeméognelp
prevent or reduce nausea and vomiting.

Some drugs can have other side effects. For example, cisplatin can damage negg(andi
condition callecheuropathy. This may lead to symptoms (mainly in the hands and feet) such
as pain, burning or tingling sensations, sensitivity to cold or heat, or weaknesst bragess

this goes away once treatment is stopped, but it may last a long time in somekmople.
more information, seBeripheral Neuropathy Caused by Chemotherapy

You should tell your medical team about any side effects or changes yae wbtie getting
chemotherapy, so that they can be treated promptly. In some cases, the tseb@ino

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

For more general information about chemotherapy, see the “Chemotherapyti séctur
website, or read Guide to Chemotherapy

Other drug treatments for lung carcinoid tumors

For people with metastatic lung carcinoid tumors, several medicines can hetp cont
symptoms and may help keep the tumor from growing for a time.

Somatostatin analogs

These drugs are related to somatostatin, a natural hormone that seems to hiblkp slow
growth of neuroendocrine cells. They are especially useful in people who heveica



syndrome (facial flushing, diarrhea, wheezing, rapid heart rate) and in peopke twimas's
show up on a somatostatin receptor scintigraphy (SRS) scan.

Octreotide: This drug is very helpful in treating the symptoms of carcinoid syndrome.
Sometimes octreotide can temporarily shrink carcinoid tumors, but it does not care the
Side effects can include pain or burning at the injection site, stomach cramps, nause
vomiting, headaches, dizziness, and fatigue.

The original version of octreotide (Sandost&)iis injected under the skin (subcutaneously)
at least twice daily. Some people learn to give this injection themselves at Aorawer,
long-acting version of the drug (Sandostatin L%\ injected into a muscle once a month
by your doctor or nurse. When first starting treatment, most people are geeinimg every
day. Once the doctor finds the correct dose, the longer-acting monthly injectidrernaed.

Lanreotide: Lanreotide (Somatuliff@ is a drug similar to octreotide. It is injected under the
skin once a month. It may be given by your doctor or nurse, or you may learn how teegive t
injection at home. Side effects are similar to those of octreotide, although gan a

injection site is less common.

Interferons

These drugare natural substances in the body that normally help activate the immune
system. They also suppress the growth of some tumors. Interferon alfa cmssnelp
shrink or slow the growth of metastatic carcinoid tumors and improve symptoms abahrci
syndrome. But its flu-like side effects, which can be severe, limit itsimgss. It can also
cause depression. Interferon alfa is injected, either daily or seveeal ainveek.

Targeted drugs

In recent years, anti-cancer drugs that work differently from standangotherapy drugs
have been developed for some types of cancer. These drugs target spesibt qaarcer
cells. They are sometimes helpful when chemotherapy is not, and they often haeedess
side effects.

Two targeted drugs, sunitinib (Suténand everolimus (Afinitdt), have been shown to help
treat neuroendocrine tumors that start in the pancreas. These drugs mayhalgtube
against carcinoid tumors, which are a type of neuroendocrine tumor. Studies are mgw tryi
to prove this, but some doctors already use these drugs for carcinoid tumors.

Other medicines can be used to help control specific symptoms. It is importastiibele
your symptoms to your doctor so that they can be treated effectively.



Radiation therapy for lung carcinoid tumors

Radiation therapy is the use of high-energy rays (such as x-rays)aaatiak particles to
kill cancer cells. Unfortunately, radiation therapy usually has onlyitelineffect on lung
carcinoid tumors.

Surgery is the main treatment for most carcinoid tumors, but radiation therggyeraa

option for those who can’t have surgery for some reason. It may also be giveuafeey

in some cases if there’s a chance some of the tumor was not removed. Radiafpynctirera

also be used to help relieve symptoms such as pain if the cancer has spread to the bones or
other areas.

External beam radiation therapy

External beam radiation therapy uses a machine that delivers a beanatddmadia specific
part of the body. This is the type of radiation used most often for lung carcinoid tumors.

Before your treatments start, the radiation team will determine thectamgles for aiming

the radiation beams and the proper dose of radiation. Treatment is much like gettirayy an x
but the radiation dose is stronger. The procedure itself is painless. Eaclettdasts only a
few minutes, but the setup time — getting you into place for treatment — usikaéylonger.
Most often, radiation treatments are given 5 days a week for several weekss bah vary
based on the reason it's being given.

The main side effects of lung radiation therapy are fatigue (tiredaeddgmporary
sunburn-like skin changes where the radiation passed through the skin. If high doses are
given, radiation therapy can cause scar tissue to form in the lungs over timemdhch

lead to trouble breathing and an increased risk of pneumonia.

Radioactive drugs

Drugs containing radioactive particles may be useful in treating somepugae carcinoid
tumors. For this type of treatment, doctors use some of the same drugs used in rddionucli
scans (see the section “How are lung carcinoid tumors diagnosed?”), such asiiBG
octreotide, but they are attached to more strongly radioactive particles¢hased in the
scans. Once injected into the body, these drugs attach to carcinoid tumor celstsThis
doctors deliver high doses of radiation directly to the tumors. Some early resultsekave
promising, but this type of treatment is not widely used at this time (seet"8Meav in lung
carcinoid tumor research and treatment?”).

For more general information about radiation therapy, see the “Radiation Theeapgn of
our website, or readnderstanding Radiation Therapy: A Guide for Patients and Families



Clinical trials for lung carcinoid tumors

You may have had to make a lot of decisions since you’ve been told you have cancer. One of
the most important decisions you will make is choosing which treatment is bgstforou

may have heard about clinical trials being done for your type of canceraglre someone

on your health care team has mentioned a clinical trial to you.

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

Clinical trials are one way to get state-of-the art cancer tezdgtrSometimes they may be
the only way to get access to some newer treatments. They are also thaytdestdoctors
to learn better methods to treat cancer. Still, they are not right foromeery

If you would like to learn more about clinical trials that might be right for yaut by
asking your doctor if your clinic or hospital conducts clinical trials. You camll our
clinical trials matching service for a list of studies that meet yadical needs. You can
reach this service at 1-800-303-5691 or on our website at www.cancer.org/clalsa¥tdu
can also get a list of current clinical trials by calling the Nati@zaicer Institute (NCI) at 1-
800-4-CANCER (1-800-422-6237) or by visiting the NCI clinical trials website at
www.cancer.gov/clinicaltrials.

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

To learn more about clinical trials, s€énical Trials: What You Need to Know

Complementary and alternative therapies for lung carcinoid
tumors

When you have cancer you are likely to hear about ways to treat your candiewer re

symptoms that your doctor hasn’t mentioned. Everyone from friends and familyab soci

media groups and websites may offer ideas for what might help you. These mathods c
include vitamins, herbs, and special diets, or other methods such as acupuncture or massage
to name a few.

What exactly are complementary and alter native ther apies?

Not everyone uses these terms the same way, and they are used to refer téfenany di
methods, so it can be confusing. We csmplementaryo refer to treatments that are used
along withyour regular medical car@lternativetreatments are uséustead ofa doctor’s
medical treatment.



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

with regular treatment are meditation to reduce stress, acupuncture to ieekp pain, or
peppermint tea to relieve nausea. Some complementary methods are known to help, while
others have not been tested. Some have been proven to not be helpful, and a few have even
been found to be harmful.

Alternative treatments: Alternative treatments may be offered as cancer cures. These
treatments have not been proven safe and effective in clinical trials. Somseoftéods
may pose danger, or have life-threatening side effects. But the biggest idamgst cases is
that you may lose the chance to be helped by standard medical treatmenhgDmiay
interrupting your medical treatments may give the cancer more tinmewoagd make it less
likely that treatment will help.

Finding out more

It is easy to see why people with cancer think about alternative methods. Yow war#lk
you can to fight the cancer, and the idea of a treatment with few or no side sffects
great. Sometimes medical treatments like chemotherapy can be hard tr thky may no
longer be working. But the truth is that most of these alternative methods havemot be
tested and proven to work in treating cancer.

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

 Look for “red flags” that suggest fraud. Does the method promise to cure all or most
cancers? Are you told not to have regular medical treatments? Is theetneat“secret”
that requires you to visit certain providers or travel to another country?

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

* Contact us at 1-800-227-2345 or réammplementary and Alternative Methods and
Canceron our website to learn more.

The choiceisyours

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

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

Treatment of lung carcinoid, by type and extent of disease

The treatment of lung carcinoid tumors depends largely on the type (typiaad agypical)
and extent of the cancer. Other factors, such as a person’s overall healthignib abil
withstand surgery, are also important.



Many doctors use the TNM staging system (see the section “How areauongoed tumors
staged?”) to formally describe the extent of these cancers. But fanér@gburposes most
doctors use a simpler system, dividing these tumors into 2 groups:

* Resectable tumors: those that can be treated with surgery

» Unresectable tumors: those that can’t be removed completely

Resectable lung carcinoid tumors

Resectable carcinoid tumors haven't spread far beyond where they ataitean be
removed completely. In the TNM staging system, this includes most stgganij I11A
cancers.

For people who are healthy enough to withstand it, these cancers are trdatdgaty.

The extent of the surgery depends on the type of carcinoid tumor and the size and location of
the cancer. Atypical carcinoids may need more extensive surgery than tgpaaoids.

Nearby lymph nodes are usually removed as well, especially if you havgpasaht

carcinoid.

Most patients with resectable lung carcinoid tumors are cured with saiges/and don’t
need other treatments. Some experts recommend further treatment for people atipical
carcinoid that has spread to lymph nodes. This can be chemotherapy, radiation trerap
both. But it's not clear if the added treatments lower the chance of the candeg taick,

or if they help people live longer.

Unresectable lung car cinoid tumors

Unresectable carcinoid tumors include those that have grown too much or spreadatoo far t
be removed completely by surgery (including most stage 11IB and staggnbérs), as well
as tumors in people who are not healthy enough for surgery.

Treatment depends on the stage of the cancer, where the cancer is, wisethpical or
atypical carcinoid, and whether you have symptoms of the carcinoid syndrome.

For stage IllA cancers in people who can’t have surgery, experts typieatisnmend
radiation to treat typical carcinoids, and chemotherapy (chemo) andoada@tiatypical
carcinoids.

Some type of systemic treatment is often recommended for more advanced (stages
[1IB and IV), sometimes along with radiation therapy. Somatostatin anakegsdtreotide
(Sandostatin) or lanreotide (Somatuline) can be helpful for patients who hawveickarc
syndrome or whose tumors can be seen on somatostatin receptor scintigrapoScan).
Chemo and targeted therapy are also options.



In general, typical carcinoids tend to grow slowly, and chemotherapy is often not ver
successful. If you have only a small number of tumors that can be removed, surgeon(both
the lung and at the site of metastasis) is likely to be your best option.

Lung carcinoid tumors usually spread to the liver first. If the carcinoid haadpnly to

your liver but can’t be removed with standard surgery, another option might be to have a
liver transplant. This is a very complex operation that most doctors still consider
experimental. It is done at only a few transplant centers.

If the carcinoid is in your liver and is causing symptoms, procedures such a&snairat
hepatic artery embolization may be helpful. They may relieve symptoms otreayrowth
of the cancer, but are very unlikely to result in a cure. These treatmedisargsed in
detail in “Palliative procedures for lung carcinoid tumor symptoms.”

For people with earlier stage cancers who can’t have surgery, most doctors eecbmm
radiation therapy for typical carcinoids and chemotherapy plus radiati@apyhier atypical
carcinoids.

External radiation therapy can also be used to relieve symptoms caused ls/duchoas
bone pain. For more widespread disease, radioactive drugs may be helpful.

Recurrent carcinoid tumors

When cancer comes back after treatment, it is caltedwarence Recurrence can be local
(in or near the same place it started) or distant (spread to organs suchws threblone).

Carcinoid tumors can sometimes come back, even several years aft@iaheaatment. If
this happens, further treatment options depend on where the cancer is and whattgeatme
have already been used. Cancers that recur locally or in only 1 or 2 areas dane® e
treated with further surgery. If surgery is not an option, radiation therapy, diexaqoy, or
other drugs may be tried. Because recurrent cancers can often be hard cortiesdttrials

of new types of treatment may be a good option.

What should you ask your doctor about lung
carcinoid tumors?

It is important to have honest, open discussions with your cancer care team. Ask any
guestion, no matter how small it might seem. Here are some questions you nmigtat ssk:

» What kind of carcinoid tumor do | have?
» Has my carcinoid tumor spread beyond the lungs?

* What is the stage (extent) of my carcinoid tumor, and what does that mean in my case?



» Will I need other tests before we can decide on treatment?

* Are there other doctors | need to see?

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

» Should | get a second opinion?

» What treatment choices do | have?

» What do you recommend and why?

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

» How quickly do we need to decide on treatment?

* What should | do to be ready for treatment?

* How long will treatment last? What will it be like? Where will it be done?

» How will treatment affect my daily activities?

* What are the chances of my carcinoid tumor coming back with these treatnmsft pla
» What would we do if the treatment doesn’t work or if the cancer comes back?
* What type of follow-up might | need after treatment?

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

Keep in mind that doctors aren’t the only ones who can give you information. Other health
care professionals, such as nurses and social workers, may have the ansereesdf your
guestions. You can find more information about speaking with your health care team in
Talking With Your Doctor

What happens after treatment for lung
carcinoid tumors?

For many people with carcinoid tumors, treatment may remove or destroy tee.can
Completing treatment can be both stressful and exciting. You may be relieveidho fi
treatment, but find it hard not to worry about cancer coming back. (When cancer @mkes b
after treatment, it is callecurrence) This is a very common concern in people who have
had cancer.



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

For other people, the cancer may never go away completely. These pepgjet megular
treatments with chemotherapy, radiation therapy, or other therapiesadelptkeep the
cancer in check. Learning to live with cancer that does not go away canitdtdifid very
stressful. It has its own type of uncertaintyhen Cancer Doesn’t Go Awags more
information about this.

Follow-up care

If you have completed treatment, your doctors will still want to watch yoelgldsis very

important to go to all of your follow-up appointments. During these visits, your doettbr

ask about any problems you are having and may do exams, lab tests, or imagi{sgdast
as x-rays or CT scans) to look for signs of cancer or treatment sidtseffe

Your doctor will most likely want to see you fairly often (every couple of months)ats
first. The time between visits may be extended if there are no problems. aneimgp
tumors are often cured by the initial treatment, but sometimes they canbemin (recur)
many years later, which is why doctors often advise close follow-up foasitl® years.

Almost any cancer treatment can have side effects. Some may lastfoneéks or

months, but others can last the rest of your life. During your doctor visits, talk tcaocer
care team about any changes or problems you notice and let them know about @mysques
or concerns you have.

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

If the cancer does recur at some point, further treatment will depend on the typeadiod
of the cancer, what treatments you've had before, and your health. For mareirdaron
how recurrent cancer is treated, see the section “Treatment of lung airbyboype and
extent of disease.” For more general information on dealing with a receirggncmay also
want to se&Vhen Your Cancer Comes Back: Cancer Recurrence

Seeing a new doctor

At some point after your treatment, you may be seeing a new doctor who doesn’tknaw a
your medical history. It's important to be able to give your new doctor thesletaibur
diagnosis and treatment. Gathering these details during and soon afteettaaty be

easier than trying to get them at some point in the future. Make sure you hasiéthiad
information handy (and always keep copies for yourself):

» A copy of your pathology report(s) from any biopsies or surgeries



« If you had surgery, a copy of your operative report(s)

* If you stayed in the hospital, a copy of the discharge summary the doctor wroteavhen y
were sent home

* If you had radiation therapy, a copy of your treatment summary

* If you had chemotherapy or other medicines, a list of your drugs, drug doses, and when
you took them

» A copy of your x-rays or other imaging tests (which can often be storedlgligitea
DVD, etc.)

» Contact information of the doctors who have treated your cancer

Lifestyle changes after lung carcinoid tumor

You can’t change the fact that you have had cancer. What you can change is how tywu live
rest of your life — making choices to help you stay healthy and feel as welli@sn. This

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

Making healthier choices

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

on alcohol, or give up tobacco. Even things like keeping your stress level under cogitriol

help. Now is a good time to think about making changes that can have positive effects for the
rest of your life. You will feel better and you will also be healthier.

You can start by working on those things that worry you most. Get help with thoseethat ar
harder for you. For instance, if you are thinking about quitting smoking and need help, call
the American Cancer Society for information and support at 1-800-227-2345.

Eating better

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

If treatment caused weight changes or eating or taste problems, do theubemsh and keep
in mind that these problems usually get better over time. You may find it helgsstoah
meals every 2 to 3 hours until you feel better. You may also want to ask yoer tzam



about seeing a dietitian, an expert in nutrition who can give you ideas on how to deal with
these treatment side effects.

One of the best things you can do after cancer treatment is start hetigyhahits. You
may be surprised at the long-term benefits of some simple changes, ldasingrthe
variety of healthy foods you eat. Getting to and staying at a healtightyeating a healthy
diet, and limiting your alcohol intake may lower your risk for a number of typearafer, as
well as having many other health benefits.

You can get more information Mutrition and Physical Activity During and After Cancer
Treatment: Answers to Common Questions

Rest, fatigue, and exercise

Extreme tiredness, called fatigue, is very common in people treatechtmrcahis is not a

normal tiredness, but a bone-weary exhaustion that often doesn’t get betteswikor

some people, fatigue lasts a long time after treatment, and can make it heshfoo e

active and do other things they want to do. But exercise can help reduce fatigue. Studies have
shown that patients who follow an exercise program tailored to their personal eeleds f

better physically and emotionally and can cope better, too.

If you were sick and not very active during treatment, it's normal for ymed#, endurance,
and muscle strength to decline. Any plan for physical activity should fit yonrsgwation.

If you haven’t been active in a few years, you will have to start slowlyybenjaist by taking
short walks.

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

If you are very tired, you will need to balance activity with rest. It's @kest when you

need to. Sometimes it’s really hard for people to allow themselves to resthelyear¢ used

to working all day or taking care of a household, but this is not the time to push yourself too
hard. Listen to your body and rest when you need to. (For more information on dealing wit
fatigue and other treatment side effects, see the “Physical SidisEBection of our

website or “Additional resources for lung carcinoid” section.)

Keep in mind exercise can improve your physical and emotional health.
* It improves your heart fitness.
» Along with a good diet, it will help you get to and stay at a healthy weight.
* It makes your muscles stronger.

* It reduces fatigue and helps you have more energy.



* It can help lower anxiety and depression.
* It can make you feel happier.
* It helps you feel better about yourself.

Getting regular physical activity also plays a role in helping to loweriskeof some
cancers, as well as having other health benefits.

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

Most people want to know if they can make certain lifestyle changes to rindircesk of
cancer progressing or coming back. Unfortunately, for most cancerssinérauch solid
evidence to guide people. This doesn’t mean that nothing will help — it’s just thia¢ fiovost
part this is an area that hasn’t been well studied. Most studies have looked & lifesty
changes as ways of preventing cancer in the first place, not slowing itadgweventing it
from coming back.

At this time, not enough is known about lung carcinoid tumors to say for sure if there are
things you can do that will be helpful. Adopting healthy behaviors such as not smoking,
eating well, being active, and staying at a healthy weight may help, but knane for

sure. However, we do know that these types of changes can have positive effects on your
health that can extend beyond your risk of carcinoid tumors or other cancers.

So far, no dietary supplements have been shown to clearly help lower the risk of lung
carcinoid tumors progressing or coming back. Again, this doesn’t mean that none will help,
but it's important to know that none have been proven to do so.

How might having a lung carcinoid tumor affect your emotional
health?

During and after treatment, you may find yourself overcome with many ditfensotions.
This happens to a lot of people.

You may find yourself thinking about death and dying. Or maybe you’re more awtiwe of
effect the cancer has on your family, friends, and career. You may take aakeat {/our
relationships with those around you. Unexpected issues may also cause concern. For
instance, you might be stressed by financial concerns resulting fronrgatmént. You
might also see your health care team less often after treatment anddrauema on your
hands. These changes can make some people anxious.

Almost everyone who is going through or has been through cancer can benefittting ge

some type of support. You need people you can turn to for strength and comfort. Support can
come in many forms: family, friends, cancer support groups, religious duapgroups,

online support communities, or one-on-one counselors. What's best for you depends on your



situation and personality. Some people feel safe in peer-support groups or education groups.
Others would rather talk in an informal setting, such as church. Others mayoiecht ease
talking one-on-one with a trusted friend or counselor. Whatever your source offstvreng
comfort, make sure you have a place to go with your concerns.

The cancer journey can feel very lonely. It's not necessary or good for yguaateal with
everything on your own. And your friends and family may feel shut out if you do not include
them. Let them in, and let in anyone else who you feel may help. If you arenvitsoiean

help, call your American Cancer Society at 1-800-227-2345 and we can put you in touch
with a group or resource that may work for you. You can alsoDesress in People with
Canceror see the “Emotional Side Effects” section of our website for more infamat

If lung carcinoid tumor treatment stops working

If cancer keeps growing or comes back after one kind of treatment, it islpdkat another
treatment plan might still control the cancer, or at least keep it in cheugletmhelp you

live longer and feel bette€linical trialsalso might offer chances to try newer treatments that
could be helpful. But when a person has tried many different treatments anddeeisastill
growing, even newer treatments might no longer be helpful. If this happemsiptsgant to
weigh the possible limited benefits of trying a new treatment against thibdlpotownsides,
including treatment side effects. Everyone has their own way of looking at this.

This is likely to be the hardest part of your battle with cancer — when you havéhbaegh
many treatments and nothing’s working anymore. Your doctor might offer you nexaspt
but at some point you may need to consider that treatment is not likely to improve your
health or change your outcome or survival.

If you want to continue to get treatment for as long as you can, you need to thinkhabout t
odds of treatment having any benefit and how this compares to the possible riskkeand s
effects. Your doctor can estimate how likely it is the cancer will respomdattent you are
considering. For instance, the doctor might say that more treatment miglatuarea 1 in
100 chance of working. Some people are still tempted to try this. But it is importaaudo
realistic expectations if you do choose this plan.

Palliative or supportivecare

No matter what you decide to do, it's important that you feel as good as you carsvake
you are asking for and getting treatment for any symptoms you might hakkegssnausea or
pain. This type of treatment is callpdlliative or supportive care

Palliative care helps relieve symptoms, but it's not expected to cure thsedikezan be

given along with cancer treatment, or can even be cancer treatment. €hendfis its
purpose — the main goal of palliative care is to improve the quality of your lifelpoyde

feel as good as you can for as long as you can. Sometimes this means usitg ltglms

with symptoms like pain or nausea. Sometimes, though, the treatments used to oantrol y



symptoms are the same as those used to treat cancer. For instance, @mdiagomo might
be used to help relieve pain caused by a large tumor. But this is not the samenastieat
try to cure the cancer.

Hospicecare

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

rather than the disease; it focuses on quality rather than length of life. Mbsttone, it is

given at home. Your cancer may be causing problems that need to be managed, and hospice
focuses on your comfort. You should know that while getting hospice care often imeans t

end of treatments such as chemo and radiation, it doesn’t mean you can’'t have treatment f
the problems caused by your cancer or other health conditions. In hospice the focus of your
care is on living life as fully as possible and feeling as well as youtdhis difficult time.

You can learn more about hospiceHospice Care

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

meaning. Pausing at this time in your cancer treatment gives you a ¢thaefaus on the

most important things in your life. Now is the time to do some things you've alwaysdva

to do and to stop doing things you no longer want to do. Though the cancer may be beyond
your control, there are still choices you can make.

You can learn more about the changes that occur when curative treatment staps, \&odk
about planning ahead for yourself and your familyAdvanced DirectiveandNearing the
End of Life

What's new in lung carcinoid tumor research
and treatment?

Many medical centers around the world are researching the causes anentrefiomg
carcinoid tumors. This disease is challenging to study because it is not commeaciBut
year, scientists find out more about what causes the disease and how to improeatreatm

Genetics

Researchers have made great progress in understanding how certain chtdregBNA
inside normal cells can cause them to become cancerous. DNA is the moleotderiba
the instructions for nearly everything our cells do. We usually look like our pareratssee
they are the source of our DNA. But DNA affects more than how we look.

Some genes (parts of our DNA) contain instructions for controlling when ougoaisand
divide into new cells. Certain genes that cause cells to grow, divide, and stayealiadied
oncogenesOthers that slow down cell division or cause cells to die at the right time are



calledtumor suppressor geneSancers can be caused by DNA changes that turn on
oncogenes or turn off tumor suppressor genes.

Researchers have found many DNA changes in lung carcinoid cells in tlievpgstrs.
The hope is that continued research in understanding these changes will lead tosrfew test
earlier diagnosis and new drugs for more effective treatment.

Diagnosis

Because the outlook and treatment of lung carcinoids and other types of lung careey a
different, it's important to be able to tell these cancers apart as soon ilrepddssearchers
have made great progress in developing tests that can detect specificcastistand in the
cells of carcinoid tumors but not other lung cancers. Most of these tests treattisgles
with special man-made antibodies in the lab. The antibodies are designed tozescog
specific substances in certain types of tumors.

Treatment

Doctors are learning how to treat lung carcinoids more effectively. Forg&anewer
surgical techniques allow doctors to remove parts of the lung through smallemisicis
which can result in shorter hospital stays and less pain for patients. And newmadiat
therapy techniques help doctors focus the radiation more precisely on tumersdotive
amount of radiation that normal tissues get and reducing side effects.

Carcinoid tumors that have spread remain hard to treat. Most carcinoid tumorsigsow fa
slowly. Because standard chemotherapy drugs work by attacking quicklingrosiis, they
are not very effective against carcinoid tumors.

Newer drugs callethrgeted therapiesay prove to be more effective against carcinoids.
Targeted therapies attack the parts of cancer cells that make therardiffom normal,
healthy cells. Each type of targeted therapy works differentlythieytalter the way a cancer
cell grows, divides, repairs itself, or interacts with other cells in some way

Two targeted therapy drugs, sunitinib (Sutgrind everolimus (Afinitdt), have been shown
to be helpful in treating neuroendocrine tumors that start in the pancreas. Stuldéess of t
drugs in carcinoid tumors (which are a type of neuroendocrine tumor) are in progress.

Targeted drugs calleghgiogenesis inhibitoraffect the growth of new blood vessels, which
tumors need to grow larger. Some of these drugs are already used to treat ethef typ
cancer and are now being studied for use against carcinoid tumors. Examples olese dr
include bevacizumab (Avasfijy pazopanib (Votrieff), axitinib (Inlyta®), and cabozantinib
(Cometrid).

Researchers are also trying to improve upon drugs related to somatostatin, \Whgdnie
people with carcinoid tumors. An example is pasireotide (Sighifarhich may prove to be



more potent than current drugs such as octreotide and lanreotide. Another newhaigpgmac
pair drugs similar to octreotide with a radioactive atom. These drug&atadse used for
some radionuclide scans, but the radiation is stronger. The drugs bind to the cardsyoid ce
delivering radiation to those cells and limiting the effects on normal aeksarly studies,

this type of treatment has helped some patients with advanced carcinoid tumoesé¢had w
longer responding to other treatments, but more studies of these new drugs ate neede

These and other new drugs are now being studied in clinical trials.

Additional resources for lung carcinoid tumors

More information from your American Cancer Society

We have some related information that may also be helpful to you. These matmidle
ordered from our toll-free number, 1-800-227-2345.

Living with cancer

After Diagnosis: A Guide for Patients and Families (also in Spanish)

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

Living With Uncertainty: The Fear of Cancer Recurrence
When Your Cancer Comé&ack: Cancer Recurrence
Distress in People With Cancer

Anxiety, Fear, and Depression

Guide to Controlling Cancer Pain (also in Spanish)

Under standing cancer treatments

A Guide to Cancer Surgery (also in Spanish)
A Guide to Chemotherapy (also in Spanish)
Understanding Radiation Therapy: A Guide for Patients and Familiesr{eédgmnish)

Lasers in Cancer Treatment

Cancer treatment side effects

Nausea and Vomiting



Anemia in People With Cancer
Fatigue in People With Cancer
Peripheral Neuropathy Caused by Chemotherapy

Family and caregiver concerns

Talking With Friends and Relatives About Your Cancer (also in Spanish)

What It Takes to Be a Caregiver

Helping Children When a Family Member Has Cancer: Dealing With Diag(adstsin
Spanish)

Work, insurance, and finances

Health Insurance and Financial Assistance for the Cancer Patemtr(@panish)

Working During Cancer Treatment

Returning to Work After Cancer Treatment

In Treatment: Financial Guidance for Cancer Survivors and Their Faifalgsin Spanish)

Your American Cancer Society also has books that you might find helpful. Call+&0at
227-2345 or visit our bookstore online at cancer.org/bookstore to find out about costs or to
place an order.

National organizations and websites*
Along with the American Cancer Society, other sources of information and suppods:

The Carcinoid Cancer Foundation, Inc. (CCF)
Toll-free number: 1-888-722-3132
Website: www.carcinoid.org

Offers literature on carcinoid cancer and neuroendocrine tumors; an irdeahati
listing of doctors and centers with expertise in these rare diseasesramsgeneral
qguestions regarding all aspects of carcinoid tumors (including nutritional issues
quality of life and psychosocial issues) provided by medical professionalsoaaha
and international listing of carcinoid cancer support groups; information on Nationa
Carcinoid Symposiums, including webcasts of video and transcripts of past
symposium lectures; and information on current related clinical trials.



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

Offers free information by phone or through the website; has an online support
community, a Telephone Support Group for Spouse/Partner Caregivers, makes
referrals to lung cancer support groups, and has ‘Phone Buddies’ -- a peer-to-peer
telephone support program for patients, families and friends.

National Cancer Institute (NCI)

Toll-free number 1-800-4-CANCER (1-800-422-6237)
TTY: 1-800-332-8615

Website: www.cancer.gov

Part of the US National Institutes of Health, the NCI offers a wide vaofdtge,
accurate, up-to-date information about cancer to patients, their familiefieand t
general public; also can help people find clinical trials in their area.

National Coalition for Cancer Survivorship
Toll-free number: 1-888-650-9127
Website: www.canceradvocacy.org

Has publications on many cancer-related topics; also offers the CancemaSurvi
Toolbox — a free program that teaches skills that can help people with cancéneneet
challenges of their illness.

National Comprehensive Cancer Network (NCCN)
Website: www.nccn.org

Made up of experts from many of the nation’s leading cancer centers, the NCCN
develops guidelines for doctors to use when treating patients. (Information orgtreat
lung carcinoid tumors can be found in the Small Cell Lung Cancer guideline.)

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

No matter who you are, we can help. Contact us anytime, day or night, for intorraat
support. Call us at 1-800-227-2345 or visit www.cancer.org.

References: Lung carcinoid tumor detailed
guide

American Joint Committee on Cancer. LUAJCC Cancer Staging Manua™ ed. New
York: Springer. 2010:253-266.

Bertino EM, Confer PD, Colonna JE, Ross P, Otterson GA. Pulmonary
neuroendocrine/carcinoid tumors: A review arti€lancer 2009;115:4434-4441.



Bushnell DL Jr, O’Dorisio TM, O’Dorisio MS, et al. 90Y-edotreotide for metastati
carcinoid refractory to octreotidé.Clin Oncol 2010;28:1652-1659.

Gustafsson Bl, Kidd M, Chan A, et al. Bronchopulmonary neuroendocrine tuGarser
2008,113:5-21.

Hage R, de la Riviere B, Selenrijk CA, et al. Update in pulmonary carcinoid tufors:
review article Ann Surg Oncol2003;10:697-703.

Kosmidis PA. Treatment of carcinoid of the lu@urr Opinion Oncal 2004;16:146-149.
Kulke MH, Mayer RJ. Carcinoid tumorslew Engl J Med1999;340:858-868.

Modlin IM, Lye KD, Kidd M. A 5-decade analysis of 13,715 cases of carcinoid tumors.
Cancer 2003;97:934-959.

National Comprehensive Cancer Network. NCCN Clinical Practice Guidahn@ncology:
Small Cell Lung Cancer. V.1.2015. Accessed at
www.nccn.org/professionals/physician_gls/pdf/sclc.pdf on February 5, 2015.

Pietanza MC, Krug LM, Wu AJ, Rudin CM, Rosenzweig K, Travis WD. Small cell a
neuroendocrine tumors of the lung. In: DeVita VT, Lawrence TS, Rosenberg SA, eds.
DeVita, Hellman, and Rosenber@@ncer: Principles and Practice of Oncologyd" ed.
Philadelphia, Pa: Lippincott Williams & Wilkins; 2015: 536-559.

Pinchot SN, Holen K, Sippel RS, Chen H. Carcinoid tum@reologist.2008;13:1255-
1269.

Rosai JRosai and AckermanSurgical Pathology9th Ed. New York, NY: Mosby; 2004:
407-412.

Sachithanandan N, Harle RA, Burgess JR. Bronchopulmonary carcinoid in multiple
endocrine neoplasia type @ancer.2005;103:509-515.

Travis WD, Giroux DJ, Chansky K, et al. The IASLC Lung Cancer Stagiog®r
Proposals for the inclusion of broncho-pulmonary carcinoid tumors in the forthcoming
(seventh) edition of the TNM Classification for Lung Candefhorac Oncol2008;3:1213-
1223.

Zuetenhorst JM, Taal BG. Metastatic carcinoid tumors: A clinical rev@awologist.
2005;10:123-131.

Last Medical Review: 2/5/2015
Last Revised: 4/10/2015

2015 Copyright American Cancer Society



For additional assistance please contact your American Cancer Society

1-800-227-2345 or www.cancer.org




