Primary Bone Cancer
Treatment Guidelines for Patients




Sarcoma Alliance
S R‘ for Research
through Collaboration

Collaborating for a Cure.

An important goal of SARC (Sarcoma Alliance for Research through Collaboration) is to provide

sarcoma patients and the general public with stafehe-art treatment information in an asy
to understand language

The NCCNClinical Practice GuidelinesBone Cancewas translatednto the Patient
Information versiorby SARC withermissionfrom the NCCN The information herein is
intended to assist you in discussion with your doctdhese guidelines do not replacéée
expertise and clinical judgment of your doctor.
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Introduction

This booklet was writteto provide patientfriendly information about howone canceis

OdzZNNByiGife 6SAy3a GNBFGISR 4 GKS ylLriAz2yQa St

You caruse thisinformation to better understand your type sfarcomaand yourtreatment
options and ultimately, to becomean active, informed participant in your car&he following
is a list of questions you mdnave We urge you to discuss them with yourador.

e What type of sarcoma do | have?

e Where is my sarcoma locatedHas it spread from the initial site?

¢ Do you know what stage my sarcoma is at this time or are other tests needed to
determine this?

¢ What treatment options do | have?

o What are the side effets of each of those treatment options?

¢ Are you recommending a specific treatment for me at this time, and if so, why have you
selected this option?

¢ | want to actively participate in my car&Vhatcanl do to improve my chances of
successfully completingy course of treatment and hastening my recovery?

e Should I considetlinical trials at this point?

e [s there anything | have not asked that you think | should know?

Since it is often easy to forggbur questiononce you are in the office or hospital, ymay
want to write them down ahead of time As your physician responds to your questions and
speaks more about your illnesgu mayfind it helpful to have a relativer friend assist you by
writing notes abouthe information provided.

These guidelinemclude background information about specific types of sarcoma with
explanations of stage, diagnosis, and treatment options available to people with sarddnsa
informationisthen presented in flow charts called decision trees, which are intended to be
used by you and your physician to hgipuwork together to identify which treatment best

meets your specific medical and personal needs based on the type, location and extent of your
sarcoma If you find a term yowre notfamiliar with, please refer tthe glossary available at

the end of thedocument.




About Sarcoma

Sarcomas arerauncommonand complex family of cancers that are distinctly different from
carcinomas Carcinoma is enore common cancer, generally occurring in organs like the lung,
breast prostate, and colonin contrast, sarcomas occur in connective tisghe material that
holds body structures together Sarcomagncompass a wide variety of diseases that can be
divided into two broad categories:

e Sarcomas of the bon@lso known as pgrimary bone tumor or bone cancer)
e Sarcomas of the soft tissues (including fat, muscle, nerve and nerve sheath, blood
vessds, and other connective tissisp

Cancers are named after the part of the body whereytbegin to develop A primary bone
tumor isone that originated in the boneSomecanceramayspread (metastasize) to the bone,
but thesetoo are named according to where they first developé&theseguidelinesfocus
specifically on sarcomas of the bone, thatcancers thavriginatein the bones.

Expertsestimateabout 2,380 new cases of cancer of the bones and jowet® diagnosed in
the United States in 2008Collectivelyall types of primary cancers of the bones account for
less than 0.2% of all cancerBhegood news is pmary bone caners are often curable when
diagnosed early and managed properly




Types of Primary Bone Tumors

The different kinds of primary bone cancers are named based on histology (appearance under
the microscope) antiype ofcell or tissue of originFor example, abndrosarcomas arise from
cartilage, osteosarcomas from bone, and fibrosarcomas from fibrous tigsuweA Sad@raa

family of tumors (B-T) however, is g@roupof tumors for which the cell type of origin has not

yet been determined This booklet provide information orthe three most common primary

bone sarcomas:

e (Osteosarcoma 35% of cases
e Chondrosarcoma 30% of cases
e 9 g A Yadmafamily of tumors 16% of cases

Osteosarcoma

Osteosarcoma, also called osteogenic sarcoma,
OSTEOSARCOMA - distribution is the most frequently occurrintype of

primary bone cancerlt is characterized by the
production of osteoid or immature bone by
malignant cells It is seen in people of all ages,
9% UPPER HUMERUS but primarily affects children and young adylts
with a median age of 20 year©steosarcomas
are foundmost often in the bones around the
7% PELVIS knee (femur or tibia), and usually in the growth
plates at the ends of the bone (metaphysis)
where there is a large amount of active bone
growth.

26% LOWER FEMUR
4% UPPER TIBIA

Osteosarcoma ialso the most common type
of radiatiorrinduced sarcomaThis means that
past radiation exposure, during treatment for
cancer for example, magause an
osteosarcomao developseveral years after
treatment. There areonly afew other known predisposing factors or causd3aget's diseas@
chronic bone disater whichdisrupts normabreakdavn and formation of bone tissue and
typically results in enlarged and deformed boneai) beassociated with the development of
osteosarcomaoccuringin less than 1% of all patients with Paget's disedsé&raumeni
syndome is aamilialcondition in which there is a genetic mutation that may result in higher
risk of some sarcomas, including osteosarcoimaaddition,individuals witha heritable form of
retinoblastomaa rapidly developing cancénat occursin the cels of the retina(the light
sensitive cells of the eyegre also at increased risk for developserondary tumors, including
osteosarcoma and soft tissue sarcon@ther genetic alterations have also been linked to the
development of this disease.




Thereare eleven known variants of osteosarcoma with quite variagblracteristics Three
common types are listed in the table below.

Osteosarcomas
occurring in the
center of the bone

Osteosarcomas
occurring on the
surface of the bone

Conventional osteogenic sarcom®his variant is the most common,
comprisng 80% of osteosarcoma casasdarises irthe center of the
bone, called the medullary cavityit is always a higgrade spindlecell
tumor that produces osteoid or immature bon&hese tumors penetrate
and destroy the cortex of the bone and extentbiisurrounding soft
tissues.

(Other types occurring in the middle of the bone incluateall cell,
telangiectatic, malignant fibrous histiocytomand multifocal
osteosarcomag

Surface osteosarcomas diffa respect totheir prognosis and therapy
Parosteal osteogenic sarcomPRarosteal osteosarcoma is a low grade
osteosarcoma of bone that grows from the surfacehd bone without
lifting off the periosteum the fibrous thick membrane covering the
surface of the bonelt occurs by far most commonly along the posterior,
distal femur in the 3rd decade of life.

Periosteal osteogenic sarcomPericsteal osteosarcoma is a low grade
osteosarcoma of bone that grows from the surface of the bone ard lift
off the periosteum, the fibrous thick membrane covering the surface of
the bone and is also associated with new bone formation in the area of
the lifted periosteum It typically occurs betweethe ages of 10 and 30

In the past few decades, survha patients with osteosarcoma has significantly impravétis
is due to development of more effectislemotherapy Today,almost all patients with
osteosarcoma are treated with adjuvant chemotherapy gasla resultabout 75% of people
are cured Additionally, with new treatment techniques, most today are not only cureddaut
avoid amputation of an extremity with a linrdparing procedure.

CHONDROSARCOMA - distribution

Chondrosarcoma

Chondrosarcoma is the second most common type of
7% UPPER HUMERUS bone cancer and represents abd@% of allprimary

1S RISS bone sarcomasChondrosarcoma most commonly
develops in the cartilage cellslthoughit can also
develop withinor on the surface of a boneCartilage

is a tough, flexible material that covers the joints of
bones, allowing free movement at theint and

6% LOWER FEMUR preventing bones from grinding against one another

27% PELVIS
12% UPPER FEMUR

17 4% UPPER TIBIA




Cartilage also plays a very important role in the growth procgésere are many different types
of cartilage that are present throughout thedy. Chondrosarcoma primarily affects thgpe

of cartilage cells located dhe ends of thefemur (thighbone) shinbone (tibia) around the knee
upperarm (humerus) pelvis, and ribs

It usually occurs in individuals over 40 years old, affecting nséigstly more than females

The exact cause of chdrosarcoma is not known, but there may be a genetic or chromosomal
component that predisposes certain individuals to this type of canSemetimes
noncancerougbenign masses can arise fronartilage cellsthese tumors are known as
enchondromas or osbchondromasind canbefound y LJF G ASyda 6AGK hffaA
al F¥FdzOO0A QBometengsRnidlRyvast chondrosarcomas dawvelopfrom these

noncancerous masses.

Thereare several variants of chondrosarcoimat approximately 90% are histologicallythe
conventional type Conventional chondrosarcomas can be categorized according to their
location in bone The majority of chondrosarcomas are located centrally within the medullary
cavity,and mayarisefrom a preexisting benigtesion(such as an eshondroma) In contrast, a
minority of chondrosarcomas develdpm the surface of boneas a result of malignant
transformation within the cartilaginous cap of pexistent osteochondromaFourother

subtypes are listed in the table below.

Dedifferentiated  This is a more aggressigartilageforming tumor, typically occurring in

chondrosarcoma people over age® It shows featurs of both chondrosarcoma and
elements of ahighgrade noncartilaginous sarcomaiich agnalignant
fibrous histiocytomaostosarcoma, or a fibrosarcomalpoth
components of the diseasdare the same genetic changes and diverge
from the same precursor celllhis version of chondrosarcoma has a high
risk of recurrence, even greater than that of ged®l conventional
chondrosacoma.

Clear cell Clear cell chondrosarcoma is a ramedatively slowgrowing, lowgrade malignant
chondrosarcoma tumor. It represents only 2% of all chondrosarconaasloccurs inpeople
between 25 and 50 years of age, affectingn twice as often asemen The
lesion is most ofteseen in the end of a long bone, in @piphyseal location
(usually in the humerus and femur

Myxoid Myxoid chondrosarcoma is aalignant tuma of soft tissue origin The

chondrosarcoma 2002 WHO classification catega@#the entity extraskeletal myxoid
OK2YRNRAalFINOD2Yl a4 Ay GKS aidpedpNE 2F
grows relatively slowly but has a high risk of recurrence elsewhere in the
body, such as the lundt is largely insensitive to standard chemotheyap
drugs.

Mesenchymal This is a rare bone tumor which shows a mixture of aggressive small round

chondrosarcoma  blue cells mied with more typical lower goe chondrosarcomalt
usually affect peoplearound the age o025, and haa high risk ofocal
and distantrecurrence.




9 g A ySar€bena Familpf Tumors(ESFT)

Approximately 500 casef9 ¢ A y 3 Q & aréidiabidosedrannually in the United States

Eighty percenbf patients present withocalizeddisease The most common sites of spread are

the lungs, bones and bone marrovit ismost common in children and young adults between
10and?20 years old, buit can occur in people of all ageshis type of tumor occurs most
commonly in the pelvis, chest wall, or long bones in the arms or [EBgsportion of the long
bone called the diaphysis, whighthe shaft or middle part of the bone, is the most frequently

affected part

CKAA FlLYAfT@ 2F GdzY2NE Ay OfudiRsS :
SEGNI 24482 dza ,prnkive AddrectadérmaD@mor 0
6tb9¢0OX YR !alAyQa (dzvRvhdations |
are characterized by genetic abnormalit called achromosomal
translocation This means a small piece of one chromosome switcl
places with a small piece of anotheliromosome For instance, some
of what belongs on chromosome number 11 may be found on
number 22, and some of what should be on humber 22 may be fot
on number 11 Other data related to additional causes and any-pre
disposing factors are unknown at ghiime

— Epiphysis

} — Metaphysis

— Diaphysis

\

Figure above: A long bone




Tests andexaminatiors for a Primary
Bone TumombDiagnosis andWork-Up
(Evaluation)

How a Primary Bone Tumor is Diagnosed

If there is a reason to suspect you nfegvea primary bone tumor, your doctor will use one or
more methods to find out iflte disease is really presenA definitive diagnosis can only be
made by doing a biopsyHowever, nany of thefollowing testsmay be doneprior to a biopsy

If thesemethodsfind bone canceradditionaltests willalsobe usedo find outif andhow far
the cancerhas spread.

Medical Historyand Physical Examination

Usuallyyour physicianwill start with your medical history This
means he or she will ask questions abgatr health in general,
any other conditions or diseasgou might have, angour
symptoms and risk factordHe or shemay ask when the
symptoms began and how they have changed over tifr@mily
history may also be discussed complete physical examination
will be performed including feeling the area where there is a
lump and/or pan.

If your doctor believes a bone sarcoma may be present, he omstygefer youto ateam of
specialisswho have extensive experience in the diagnosis and treatment of bone sardomas
further evaluation

Imaging Tests

Imagingtests which involvevarious techniques to create
pictures of the inside of the bodielpin the diagnosis of bone
sarcoma These testgprovide details about the tumaisuch as
the location and siZeand also helpletect ifthe disease has
spread, which are all importantdtors in deciding how to
proceed with treatment.

Figure above: CT scanner




Bone scanThis scan uses a radioactive tracer tbahidentify damagedareas in the boneThe
tracer is injected into a vein in the arm and trasAtirough the bloodstream intyourbones A
special carara takes pictures of the traceand relayg that information to acomputer. This
computer producedetailed images of the bones being scannéthe pattern of tracer
absorption representsell activity and functionAreas of rapid bone growth or repaibsorb
increased amounts of the tracer and show up as brigbtsin thescan Thismay indicatethe
presence of cancer, but also can be a sign of other conditions such as a bone fiaahare,
infection, or arthritis

Computed tomography (CT scang):.CT scan is an imaging
technique thatusesionizing radiation Multiple xraysare

taken around a rotational axis to produced8nensional,

detailed crosssectional images of the bodyDften, a

secondsetof pictures idaken after an intravenous

inech 2y 2F | GR&Sé 2NJ O2y GNX ad
internal structures.

Figure above: CT image of the lungs

Magnetic resonance imaging (MRhis is an imaging technique used to visualize the internal
structures of the body using powerful magnetic and radiofrequency fieltie energyrom the
radio waves is absorbed by molecules in the tisStaen the energy is released, a pattern is
formed bythe6 2 R& Q& (A & & dzS . TifeRemit@es pelitdrniisyffranRdoEn® - a S a
detailed crosssectionalimages of the bodyMRIs are thoughto produce more detailed

images than CT scan8n MRI is very useful in showing how far a bone tumor has grown inside
a bone.

Positron emission tomography (PEThis type of imaging test uses a molecule structurally

related to sugar (glucose) that ci@ains a positroremitting tracer, or radioactive atomThe

adzo a0l yOS Aa Ay2SOUSR Ayiu2 GUKS 02RéQa OANDdz
metabolizing the glucose) is detected by the scanner and reconstructed by computer analysis
Cancer cells of the body absorb large amounts of the radioactive suaar _

because of their high rate of metabolisrifhese scans may be done H9ure below: Xay image

prior to and throughout treatment to evaluate your response toRET of the knee

is sometimes used in combination with CTrsca

Plain film orX-ray: This type of test uses a low dose of radiation to ta
one-dimensionabpictures ofyourbody. Bone sarcomas can appear a:
a defect in the bone (perhagsvelling over the bong new bone
growth, or destruction of the bonéwith a tattered surface or
appearance of what looks like a haléddditionally,x-ray imaging of
your chest may be done to determine if any cancer has spread to
the lungs.

t




Laboratory Tests

Laboratory studies (blood tests) such as CBC (complete blood cal)(lactate

dehydrogenase) and alkaline phosphatésemetimes abbreviatedLP2 NJ NBE ¥ SNNBX R (i 2
LJK 2 are often obtained as part of the initial workup of a bone sarcoflese testare

completed prior to definitive treatment and periodically dlg treatment and surveillance

Liverand kidney function may also be evaluateidh bloodtests

CBCA CBC witletermine whether the blood has the correct type and number of blood cells
and also provides information abolit LJI UokeSalf heaktt staus.

LDH:Lactatedehydrogenasés a protein in the bloodElevatedevels mayndicate the
presence of @rowingcancerous mass.

Alk PhosALP Alkaline phosphatase is an enzyiagrotein ini K S ocgll®romnally
present in growing bonelt is essatial for the deposition of minerals in the bones and teeth
Preliminary workup of a primary bone tum(@specially for osteosarcomas)ll include
evaluationof ALPbecause as this type eincergrows, the amount oALPn the blood
noticeably increases

Biopsy

Animportant step in diagnosing sarcoma is the examination of a sample of the tumor tissue
under a microscopeThe removal of tissue from the suspicious mass is called a biopsy
Different methods of biopsy can be used depending on the locatidgheotumor and size of the
affected area

Abiopsyis generallydone by an experienced orthopedic oncologas(rgeon who specializes
in bone cancer), or radiologist with expertise in bone tumalise manner in which the biopsy
is performedmayaffed surgical options including future limb salvage techniques

Fine needle aspiration (FNA) biopdyNA is a biopsy technique used to investigate lumps or
masses just under the skit usesa hollow needle and a syringe tati\draw a small amount

of tissuefrom the mass If the tumor is deep inside the body, the doctor can guide the needle
while viewing a CT scan or images from an ultrasodrds sometimes cannot remove enough
tissue to obtain a definitive diagnosis, so a more invasive type of biopspenageded.

Core needle biopsyThis biopsy technique is similar to FNA, but uses a slightly larger needle
that may have a better chance of collecting a large enough sample of tumofacells
pathological evaluationLike the FNA technique, a core biogsy be completedor tumors

that can be felt at the surface@ndalsq with guidance from ultrasound or CT imagks

tumors too deep to palpate.




Excisional or incisional biopsyrhis procedure is more invasive and involves a surgeon making
an incision With an excisional biopsy, the entire mass is removed through the inciSiois is

in contrast to an incisional biopsy which involves only a portion of the tumor being remdived
a fine needle or core needle biopdid not collect enough tissue to makedefinitive diagnosis,
this type of biopsynaybe performed.

Themethod of biopsy will be selectdzhsed orthe goal of obtaining adequate tisssamples
without causing unnecessary discomfortytou. All biopsy specimens are examined under a
microscopeby a pathologist, a doctor with special training in microscopic examinatios
important a pathologist with sarcoma expertisemplete the assessment of the biopsyoking
at the size andghape of the cells and how theye arranged You can get aecond opinion of
your pathologytissue called a pathology review, by having your tissue specimen sent to a
consulting pathologist recommended by your doctor.

Pathology Review

Identification of the sarcoma subtype can G#ficult. Pathologists nayusespecial laboratory

genetic testn the tissuesample to give aaccuratediagnosis

Immunohistochemistry:n this test, a part of the biopsy
sample is treated with special laboratory antibodies that
attach to specific molecules on the cell surfadde ells
are treated so that certain types change color if they
have a particular cellular component the pathologist is
looking for, and then this can be seen under a
microscope.

Molecular andcytogeneticanalyss: This technique uses a microscope to examiglésdo see if
there is a translocatiormeaning gart of one chromosomé@arge DNA molecules that control
cell growth and metabolism$ abnormally attached to part of a different chromosome

Specific changes of this natyfer exampleare commorinté LJISa 2F 9¢Ay3IQa al

Thereforecytogenetictestsare helpful in its diagnosis

There are also several other molecular genetic tests that can detect translocations involving
parts of chromosomes too small to be seen under a microscope during cytogshalies

Such studiesre used at the discretion of thainician and include fluorescent in situ
hybridization (FISH) and polymerase chain reaction (PCR).

10




Multidisciplinary Team

Both SARC antié NCCN beliewhat the best management of any cancettigat is in a clinical
trial. Because of the relatively low occurrence of primary bone sarcobtee sarcomas
should be treatedy a multidisciplinary team with demonstrated expertise in this area.

Team membersisuallyinclude:

Orthopedic oncologist
Bonepathologist
Medical/pediatric oncologist
Radiation oncologist
Musculoskeletal radiologist

Specialists critical in certain cases:

e Thoracic surgeon

e Plastic surgeon

¢ Interventional radiologist

¢ Physiatrist(rehabilitation physician)

e Vascular surgeon

e Additiond surgical subspecialties
alye AyalAaddziazya dzaS F ailidzy2NJ 62F NRé F2NXI
diagnosed with a primary bone sarcombBumor boards typically consist of a number of health
care professionals includirijose listed abwe. ! FGSNJ NBOASgAy I | LI GASy

or biopsy results, these experts discuss their opinions and ideas ftregtenanagement of the
tumor.

11




Stages oBone Sarcomas

Saginginvolves evaluatighow far a cancer has spreath this sectiorwe will provide general
information on the staging of primary bone sangas The stage of a bone canceran
important factorin seleting the best treatment optionandy RSOGO SNXAYAYy 3 |

OGKS OKIyOSa 2F tAGAY3I || ay2NXIfé¢ ftAFTSaALIYyOD

Beause of unique differences in the staging and the treatment options of the three major
types of primary bone cancers covered in thiokle RSGF Af SR aLISOATFAO
GNBS&aé¢ Attt 0S Ay O2NL]2 Nds@dSdrcomaychrn@rosarcodgand? F
BAy3IQa al NO2YLIl &

In primary bone sarcoma stagingathologists and other cancer specialists examine the

appearance of the tumor biopsy specimenhey determine the cell type of the tumor, how
actively the cells are dividingnd how closly the cancer cells resemble normal tissiBased
on cell type and grade, doctors can estimate how rapidly a cancer will grow and spread.

The systendescribedhere to stage primary bone sarcomas is a stanaaethod usedby the
members ofcancer health are teansto summarize the extent df O | \SeBdNIh&

system was developed by the American Joint Committee on Cancer (AJCC) and is called the
TNM System In this system] stands for the size of theimor (tumors are measured using the
metric sysem, 5 cmequals abou® in), N stands for spread to the lympttiodes andM stands

for Metastasis (spread to distant organs)

In primary bone sarcomaanother key factor that must be considered is histopatholdg@mde
(G), orthe microscopic appearance tife tumorcompared tothe normal tissue from which it
originated This provides information about how aggressive the tumolhen assigning a
stage the information about the tumor, lymph nodes, metastasiad grade are combined and
called stage groupg (see Tabld). The stage is described by Roman numerals from I.to IV

Primary Tumor (T)

TX  Primary tumor cannot be assessed

T0 No evidence oprimarytumor

T1 Tumor is 8 cm or less in greatest dimension
T2 Tumor is more than 8 cm in greatest dimensi
T3 Discontinuous tumors in the primary bone site

12
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Regional Lymph Nodes (N)

NX
NO
N1

Regional lymph nodes cannot be assessed

No regional lymph node metastasis

Regional lymph node metastasis

Note: Because of the rarity of lymph node involvement in boneaaas, the
designationNXmay not be appropriate and should be consideNlif no clinical
involvement is evident.

Distant Metastasis (M)

MX
MO
M1

Distant metastasis cannot be assessed
No distant metastasis

Evidence of distant metastasis

Mla Distant metstasis to the lung
M1b Distant metastasis to other sites

Histopathologic Grade (G)

GX
G1
G2
G3

G4

Grade cannot be assessed

Looks like normal tissy&ends to grow slowlylow grade, weldifferentiated)

Looks less like normal tissdaster growing (low gradenoderately differentiated)
Looks only slightly like normal tissweven faster growing (higgrade, poorly
differentiated)

Does not look at all like normal tissuastest growinghigh grade, undifferentiated)

o

Note:9 6 Ay 3Qa &l ND284 Aa OflaaAFASR | &

Table 1 StageGrouping for Bone Sarcomas

Overall Stage T category N category M category G category
Stage | T1-2 NO MO G 12 (low)
Stage |l T1-2 NO MO G 34 (high)
Stage |l T3 NO MO G 14 (high)

Any T N1 MO Any G (high or low)
Stage IV :
Any T NO M1 Any G (high or low)

STAGE T1-2, NO, MO, G2

The tumor is any size and can be superficial or déepas not spread to lymph nodes or more
distant sites More importantly it is low grade; the cancer does not appeany different from
normaltissue.

13




STAGE IT1-2, NO, MO, G3!
The cancer has not spread to lymph nodes or distant sité& tumor looks very different from
normal tissue.

STAGE IIT3, NO, MO, G2
The cancer has spredcbm the primary site¢o one or more sites in the santecal area but the
tumors are not connected to each otherhe cancer looks very different from normal tissue.

STAGE NAny T, N1, MO, any G or any T, NO, Bfid any G
These cancers have spread to lymph nodes near the tumor or to distant sites.

For a moe detailed Staging System, please refer to NM@CN Clinicdtractice Guidelines in
Oncology Bone Canceg v.1.20M®. This can also be found on the NCCN website
(www.nccn.orqg.

Ask your doctoto explainwhat stage ha been assigned to your sarcoma and how it was
determined If your treatment differs from those suggested in the NCCN Clinical Practice
Guidelinesask your doctor to explain the rationale for a different course of treatmehnis
often a good idea toeek a second opinionSecond opinions can provide you with additional
information and treatment options or reinforce the one that has beecommended toyou.
Also,it may be useful as somasurance companiesometimesrequire a second opinion.

14
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Performance Status

Because the side effects of chemotherapy caméesh recommendations fotreatment must
GFr1S Ayid2 I 002 dzy itbeing ot gerieralPgaiinQtatus2qdedtfigdbyf 6 St €

something called a performance statudCCN physicians use pr&is RSFAYA G A2y a 27

KSFfGOKé 2N alLI22N) KSIHfGKéE o6FasSR 2y GKS 9Fads
Performance ScaleThe ECOG Performance Scale ranks the health of peopleamitiercon a

scale of 0 to 5 Thechart below provides a description of@agrade In general, an ECOG
performance scale rankingof@+ A &4 a3I22R KSIfGKZ¢é gKAES NIy

Grade ‘ ECOG®ERFORMANCE STATUS*

0 Fully active, able to carry on all pdesease performance without restriction

1 Restricted irphysically strenuous activity but ambulatory and able to carry out work of &
light or sedentary nature, e.g., light house work, office work

5 Ambulatory and capable of all self care but unable to carry out any work activitigand
about more than 50%f waking hours

3 Capable of only limited self care, confined to bed or chair more than 50% of waking ho

4 Completely disabledCannot carry on any self car@otally confined to bed or chair

5 Dead

* As published in AmJ Clin Oncol.:
Oken,M.M., Creech, R.H., Tormey, D.C., Horton, J., Davis, T.E., McFadden, E.T., Carbone, P.P.: Toxicity And
Response Criteria Of The Eastern Cooperative Oncology. @Gnaoup Clin Oncol 5:64%5, 1982.
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Types of Treatment for Bone Sarcomas

There is a lot for yo to considerwhendeciding about treatment options for your sarcoma
Combinations of chemotherapy, radiation therapy, targeted therapy, or surgery may be of
greater value than one treatment alon& here is generally more than one treatment option to
choose from and planning your course of treatment may be compl@team of sarcoma
specialists should be available to discuss all of the options

Ly GKS LI adsz RAFIy2ara 2F 2aiGdS2al NO2YIl |FyR
prognosis With the development of new treatment regimensuch as multagent

chemotherapy for preand posbperative treatmenttoday about 75%of all newly diagnosed

patients with osteosarcoma are cureddditionally, of adults diagnosed with osteosarcoma,

nearly 90% cabe treated successfully with lirdparing approaches rather than amputation
Cureratesof 60-75%F NB | aa2O0A 1 6SR A GK 2 OlhdnksioSR 9 g Ay :
treatment innovation,a cure is achievabi@ osteosarcomachondrosarcoma Y R 9 devery A Q &
when metastasis occurs.

Surgery

Surgery has been the preferred treatment for sarcoma for decades, and surgical techniques
have ranged throughout that time from simple wide excision (remo¥#i®tumor and a

margin of normal tissue around it) to radi@mputation the removal of a body extremity by
surgery) The earliessurgeriesoften consisted of amputations because limited resections (less
extensive surgeries to remove tumofsgquentlyresulted in high recurrence ratesiowever,

with new and adanced combination treatment options, less extensuegeryis now

preferred.

The aim of surgery is to completely remove or excise the tunibe surgeon also attempts to
removeaborder or margin of normal tissue around the tumor to minimize the chanoeor

cells have been left behindlhis margin of normal tissue is called a negative or aeargin If
there is evidence of tumor cells in the margin around the tumor, this is called positive margins

The evaluation of the margins is done in the lalhora by a pathologist, who examines the

tumor sample carefully under the microscope to see how close tumor cells are found in relation
to where the surgeon removed the tumoAt times, more than one surgery may beededto
achieve negative margins and ynbe rather extensive (called a-resection)

The surgeonwill attempt to remove as littlenormaltissue as possiblgstill obtaining a negative
margin)to preserve the best possible function of the affected body part with minimal-teng
problems Forexample, a surgeon may be able to achieve clean margins in removing a sarcoma
on an arm or a legvhile leaving a fully or partially functioning extremitgther than amputate

an entire limb.
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However, amputation may be considered if the tumor involveganarteries, nerves, bone,
surrounding soft tissueor a great deal of skinSometimesthe need to remove critical nerves,
muscles, and blood vessels along with the cancer would leave a limb thadtdanction well
or a limb withchronic pain In this caseamputation may be the best optiont may also be
considered if there is recurrence after surgaryd postoperative radiationor if the tumor was
resistant to preoperative radiation and chemotherapy

Generally, small tumors can be treated witlrgery alone However, for
larger tumorsthis may not be the only treatment recommendation
made Before undergoing surgery, your physicians may recommend
administration of chemotherapyadiation therapy or bothto attempt

to reduce the size of the tumdthis type of treatment is said to be given
neoadjuvantly) Reducing the size of the tumor megduce the extent of
surgery and improve the chance of saving a litilmecessary,
chemdherapy can also be given after surgery to control microscopic
residual disease anteduce the risk of recurrence.

If your sarcoma has metastasized or spread, surgery will probably not cure the sarcoma,
although it may still be offered as an option with intentions of controlitray relieving its
symptoms For exanple, if the only locatiorof metastatic sarcomas is in the lung, the
metastatic tumor can sometimes be removethis type of surgery can lead to improved long
term survival Chemotherapy and radiation may also be given in combination for palliative
purposes.

RadiationTherapy

Radiation therapy is the use of ionizing radiation to kill cancer cells and shrink tumors
Radiation therapy injures or destroys cells in the area being treated by damaging their genetic
material, making it impossible for these cellsctimtinue to grow and divide

There are a few different types of radiation that can be givetost of the time, radiation is

used as an added measure after surgery, but it can be used before surgery and may be the main
treatment in some instances, espetyah people whose general health @tpoor to undergo

surgery When used after surgery, the radiation is called adjuvant radiation therBgyore

surgery, it is called neoadjuvant radiation theragadiation therapy can also be used to

palliate (e@e) symptoms of sarconwhen it has spread.

Thereare several different modes to administer radiation therajixternal beam radiation
therapy is delivered from outside of the body, with a beam pointed towards the area of.focus
Other types of radiatiomclude intensitymodulated radiation therapy (IMRT), proton beam
radiation, or brachytherapy
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Intensity modulated radiation therapy (IMRT)Ihis is an advanced form of highecision
external radiation therapy An Xray acceleratodelivers precise doses of radiation therapy to a
tumor or specific portions of .itThe photon beamsan be aimedrom several directions and
their intensitycan be changed, both of which hefpreducing the radiation reaching normal
tissue IMRTdelivers radiatiordirectly to the tumorat a higher dose than other techniques.

Proton beam radiationThis form of external beam radiatiarses proton beams tdeliver high
dose radiation to tumorsProtons are positively charged subatomic particleslike xrays,
protons release their energy a waythat allows more radiation to be released at the target
site, causing less damage soirroundingnormal tissue

Brachytherapy:This type ofnternal radiation uses seeds, or small pellai§radioactive
material thatare placed directly into, or as close as possible to, the carldes seedsnay be
left in the body for a short time or permanently.

Radiation can sometimes be administered with sensitizehsch areagentsthat can increase
the effectivenes®f ionizingradiation when administered in conjunction with radiation therapy
Sensitizersncrease radiosensitivity without being innately toxic and give rise to significant
increase in the radiation sensitivity ttfmor cellsover normal tissuesMuch laboraory work,
mostlyin vitro, has shown that many chemical compounds can act as radiation sensifliers
practicality depends upon the exploitation of the differences between normal and malignant
cells when radiation sensitizers are uséddany tumors cotain hypoxic cells which are
relatively resistant to the lethal effects of ionizing radiatidn human tumors, these hypoxic
cells present a potential barrier to successful treatmefihe application of chemical
radiosensitizers active against hypoxetl€ offers great potential for improvement in cancer
management using radiation therapjresearchers continue #ssesshis technique

Chemotherapy

Chemotherapyncludes the use afytotoxic agens, meaningmedicineghat are knownto kill
cancer c#s by disrupting theinormal functioning Chemotherapy ifrequently given
intravenously (through the bloodstream by a catheter in your arm or by a device caited)a
Some chemotherapy is available in a pill form and can be takenduth These drugare
considered to be a systemic therapy, meaning that teter the bloodstream and reach all
areas of the body Thisalsomeans theymay be useful for cancer that has spread to other
organs.

Different subtypesreact differently tochemotherapy Chemotherapy haa clear clinical benefit
F2NJ adz0 G & LISa f antdStec8ascanya Iredinical bexddigf ¥hemotherapy is
less cleawhen dealing with othetypes of sarcomaTherefore, it is important to consider
subtype alongvith grade when planning treatment

Different chemotherapy drugs may be given in different combinations and doses depending on

your specific situation Chemotherapy is usually given in cycles, consisting of a chemotherapy
infusion,followed by a breakYour medical oncologist (chemotherapy doctor) will decide with
you how many cycles aleest for you
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Chemotherapy regimens for osteosarcoma include ftigke methotrexate plus doxorubicin,
bleomycin, cyclophosphamide, and dactinomycin and either vingesir cisplatin C2 NJ 9 g A y 3
sarcoma, current standard chemotherapy includes vincristine, doxorubicin, and
cyclophosphamide alternating with ifosfamide and etoposi@emotherapy for

chondrosarcomas is generally considered to be ineffective

When seeral drugs are combed, this can bagiven a shortened namd-or example, MAID is
an acronym used to represent combined administration of mesna, doxorubicin (Adria@nycin
ifosfamide, and dacarbazingMesna is a drug used to protect the bladder from Heyere
irritation often caused byfosfamide)

Chemotherapymay cause side effectdependngon the type of drugs, the amount taken, and
the length of the treatment Temporary side effects might include nausea and vomitogs of
hair, or mouth sores There are treatments available to alleviate some of these symptoms
Chemotherapy caralso damage the bloegdroducing cells of the bone marroand causdow
blood cell counts This can result in an increased chance of infection (due to low white blood
cells), easy bleeding or bruising (due to low platelet coustsyrtness of breatlor fatigue (due

to low red blood cell counts)Growth factors are sometimes prescribed to deal with this issue.

In addition, bemotherapy may damage the ovaries or testglsometimesausing infertility
(not beingable to have children) that may be permanerRatients who are to receive
chemotherapy may be concerned about the effects of the treatment on their ability to have
children Patients should discuss any of thesmcerns before treatment begin'ou may

want to know if this treatment will have any short or long term effects on your reproductive
system and if so, what the effects are and how long they may #s&rm banking or harvesting
and storage of eggs mdne an option for some patients

Conclusion

There are a variety of treatment options for sarcomas, including clinical. thédsy different
types of treatmentcan be administereth the preoperative phase (neoadjuvayjtto help
achieve better surgical acomes These therapies can also be given in plostoperative phase
(adjuvantly)to decrease the chance of the cancer returning locally or in a diffdogation,
calleddistant spread or metastasis

There seem to be advantages and disadvantdgegither sequence of therapy and surgery
These can be discussed with yauamcer care teanto determinewhat is best for you Some
therapies may bavailable for patients who are enrolled in a clinical tridburphysiciancan
discuss theseptionswith you and your family as well
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Recurrent Disease and FolleWp

When sarcoma cells can no longer be detected in the baghatient is considered to be
disease free oin remission A recurrence is defined as the return of sarcoma after a period of

remisson. Figure below: Normal
chest xray

Because doctors cannot guarantee a sarcevilenot return even if
it appears the disease is completely gone, patients are given a pl
for follow-up care and surveillance after successful treatment end
This is done to help monitor recovery and ckéar the presence of
NEOddZNNBY i RA&SIFA&ASI | yR dzadz f f
schedule for tests or scan3hechance of recurrences different for
each persoranddepends on the type of sarcoma, the treatment
received, and the length ofrhe since treatmenended For
sarcomas thatore commonly recurthe schedule for followup
tends to be more rigorous.

a LISNR 2

Recurring disease is classified by its location and can be either a local recurrence (developing at
or very close to the site of the iginal tumor) or a distant recurrence (also called metastatic
diseasein which the tumor spreads to organs or tissues distant fromptheary sarcoma,

such as the lungs or liyerBonecances have a somewhat predictable pattern of distant
recurrence ad most commonly spread to the lungs via the bloodstream.

A recurrent sarcoma starts with malignant cefiat treatment did not fully remove and were
too small to be detectedOver time, these cells gw andmultiply into tumorslarge enough to
be detectel as a recurrence.

After recurrenceis detected additional tests, scanand blood work may be done to determine

if it is the same type as what was there befoeven when sarcoma has spread to a new
location, it is still named after the part of the bodsere it started (For example,i® g A y 3 Qa
sarcoma spreads to the lungsis stillcalled® g A y 3 Qa odzi gAXIK fdzy3 YSiall

Q

The next step is tdeterminea plan for treatment Many of the same factors considered when
planning treatment for the primar cancer are also considered for the recurrent canddris
includesyour overall health statusndthe type, location, and size of the recurrencén

addition, past treatment history should be examined, including the medicines tlsedyethod
of delivay, how long ago they were administered, how the original sarcoma respondgteto
treatment, andany side effects you may have hathere will likely be several treatment
options to choose fromClinical trials are also an option at this point
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Clinial Trials Information

About Clinical Trials

Clinical trials (also called clinical studies and research studies) are conducted to determine if
new drugs or treatments are effective and safdost of the widely accepted medicines and

treatments beingusedd (2RI 8Qa YSRAOFt SELISNI& | NB ol

trials. Trialsare conducted to answer specific questions about new therapies (or new ways of
using known treatments)For instanceclinical trialgprovide information abat the

effectiveness of a netherapy and whether itworksaswell asor better than what is currently
available specificallyhow it works in the body, what side effects are caused and at what doses,
which patients will find thigreatment to be most helpful, etc.

Of coursecertain clinical trialsnaynot be right for all patients, based on eligibility criteria
(requirements that patients must meet before they can participaseich as age, subtype and
stage of cancer, previoussatments, and other medical conditions) or availabiliBut if you
find a trial that is a good fit for you, you will have accessew medicinesand health experts,
and constant monitoring of your progresgverytreatment hasrisks and benefitancluding
thoseusedin a clinical trialTherefore discuss your options with your healthcare provider to
determine the best treatment for you.

Clinical Trials Phases

Before cancer treatments can be generally prescribed, thatinent is tested in
various types (or phases) of clinical triadstreatment must pasgirough a number of
stepsbefore it can be approved by the Food and Drug Administration (FDA) for
widespread use.

Phase trials are used to asseghe safety of a teatment or medication This phase

of cancer research involves a small numbehedlthypeople,with generally between
15 and 3Gsubjectsparticipating These trials are designed tind the safest dose of a
new drug, at whiclit will not cause dverseside effects in thesubjects

Generallysubjectsin Phase | trials are divided into small groupehrtg which usually
include approximatelyhree to five people The first cohort receives a low,
introductory dose of thenew drug Usually, researchersonduct various tests
throughout the trial to measure drug levels in the patienisno severe side effects are
detected a second cohort receives the same drugigherdoses. The dose increases
with eachsubsequent cbort until an optimum dosage etermined or too many
adverse effects occur

If the resultsof the phase | triaare satisfactory, the treatmennaybe testedfurther in
a phase Il format.
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Phase Iclinical trials test the treatment to sedf it will work against a certain kind or
subtypeof cancer Thisphase of cancer research, usuatlyolvesless than
100patients Side effects are monitored and recorded by doctors

If this treatmentis effective against cancer in a certain percagd of patients, the
treatment maymove on to phase lll.

The goal obhase llitrials is to compare the new treatment to thenost effective
currently known treatment. This phase of cancer research involves hundreds,
sometimes thousands, of peopl&esearchers observe whether a new treatment is
better, the sameas or less effective than the standard treatmeriRhase 11l clinical

trials usually consist of two or more groups (arms), and a patient has equal opportunity

of participating in any one of #se (called randomization, used to avoid statistical
bias) One group usually receives a standard treatmekhown as the control group;
and the other receives the experimental treatmenknown as the investigational or
experimental group

Phase I\trials are designed to learn additional information about a new treatment
that has already been approved for use in human subjectdese studiesisually look
at the effectiveness of the treatment when used in a different way, or side effects of
treatmentsover a long period of time

Deciding to Enter a Clinical Trial

If you are offered a clinical trial as a treatment option, you will go through a process
called informed consent, in which you will learn about the specific traluding
information abod its purpose, treatment procedures, potential risks, aaa explanation
aboutyour rights as a participantAll patients in clinical trials are volunteer§heyare
free to stop their participation in the trial at any timend for any reason

There is 0 guarantee that a new treatment being tested will yield good redoltyou.
Before you make this decision, thialbout it carefully, considemg all possible treatment
choices, andalk with your doctor to help decide if this is the best option

As a direct result of patients' participation in past clinical trials, people with caaday
are living longer Your participation in a clinical trial may contribute to the search for
new ways to prevent, detect, or treat sarcoma.
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Palliative andSupportive Care

At some point during yourreatment, you may need supportiva
palliativecare to aid ircontrolling symptoms and to helgou
continuewith your daily activities With that in mind,it is always
good to openly discuss how you are fegliboth physically and
emotionally,with your cancercare team They can tell you about
safe and effectivevays tomanage distressing symptoms side
effects and methods to help you cope with your condition and
achieve the best quality of lifesSuch méhods may include
medications, nutritional counseling, relaxation methods, and
psychological, social, or spiritual support.

Common symptoms that can be managed watiliativeor
supportive methodsncludecancerrelated paincancerrelated
fatigue and veaknesspausea and/or vomiting, and distress

Patients with sarcoma may experience paiwvanying degreeslt may be caused by a tumor
that is very large or is pushing on a nerve, or as a side effect of some types of treatment.

Canceirelated fatigue or a persistent sense of physical or emotional tirednesanother
common distressing side effect of the disease or its treatmefitss fatigue is intense, it
interferes greatlywith typical daily activitiesand it is not relieved bgny amount of ret or
sleep.

Some patients experienaeuseavomiting, or both Both nausea and vomiting cae lcaused
by a number of factors including psychological distress (like grief or anxiety), side effects of
treatments including chemotherapy, radiation, varicaral medications, or the sarcoma itself

Distress is a term used to descrig@riousunpleasant
emotions that maycome about after @arcoma diagnosis
It encompassea wide range of feelings from
powerlessness, sadness, hopelessness, and fear to
depression, guilt, anxiety, and panid@hese feelingmay
affect other areas of life such as interactions with others pr
overallphysical welbeing

Any kind of cancemay causdlistressrelated to its unpleasant symptonw the feelings
associated with thelisease Fortunately, oncology research continues to yield better, more
effective treatments every dayBecause of the knowledge gained and new therapies
developed from studying the disease thus far, there amrerthan 10 million Americaralive
todaywho have hadancer.
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