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The gudelines recommend the combination of cyclophosphamide,
vincristne and doxorubicin (without the alternating cydle of ifosfamide
and etoposide) as the prefermed option for the treatment for primary
metastatic disease at presentation. '™ '® VACAE. VIDE and VIA
regimens are included as altermative treatment options.

Patents should be restaped followng primary treatment with an MRI of
the lesion and chest imaging. PET scan andlor bone scan can be used
for restaging depending on the imaging technique that was used in the
nital workup. Patients responding to primary treatment should be
treated with local control therapy. Local control options include wide
excision with or without preoperative RT, definitve RT with
chemotherapy or amputation in selected cases '™*''*

Adjuvant chemotherapy with or without RT is recommended (regardless
of surgical margins) following local control treatment (surgery or RT).
The panel strongly recommends that the duration of chemotherapy
should be between 28 and 40 weeks depending on the type of regimen
and the dosing schedule (category 1).

Progressive disease following primary treatment is best managed with
RT weth or wthout surgery followed by chemotherapy or best supportive
care,

Surveillance

Surveillance of patents with Ewing’s sarcoma consists of a physical
exam, CBC and other laboratory studies, imaging of the chest and
primary site every 2-3 months.'"™ "' Survedlance intervals should be
ncreased after 2 years. Long-term survedllance should be performed
annually after 5 years (category 28).

Treatment for Relapsed or Refractory Disease

About 30%-40% of patients with Eveng’s sarcoma expenence
recurmence (local andlor distant) and have a very poor prognosis. The
timing and type of recumence are the important prognostic factors.
Patients with a longer tme to first recurrence have a befter chance of
survval following recurmence. Late relapse (2 years or more from the
time of onginal diagnosis), lung only metastases, local recurrence that
can be treated with radical surgery and intensive chemotherapy are the
most favorable prognostic factors, whereas early relapse (less than 2
years from the time of onginal diagnosis) with metastases in lungs
and/or other sites, recurrence at local and distant sites, elevated LDH at
nital dagnosss and intial recumence are considered as adverse
prognostic factors.""™"'" In a recent retrospective analysis, site of first
relapse and time to first relapse were signficant prognostic factors for
adult patients with localized Ewing's sarcoma '™ The probability of
S-year post-relapse survival was 50% and 13% respectively for patients
weth local and distant relapse. The probablity of 5-year postrelapse
survval was also signficantly higher for patients wath iate relapse than
for those with early relapse (50% and 8% respectvely. p <0.0001)'

ifosfamide in combination with etoposide with or without carboplatin has
been evaluated in clinical tnals for the treatment of patients with
relapsed or refractory sarcoma.'™ '® In phase |l study, the combnation
of ifosfamide with mesna and etoposide was highly active with
acceptable toxicty in the treatment of recument sarcomas in children
and young adults.'"* In phase V! studies conducted by the Chidren's
Cancer Group, the overall response rate in patients with recurrent or
refractory sarcoma was 51%: OS at 1 and 2 years was 48% and 28%,
respectively. OS appeared significantly improved in patients who had
complete or partal response.
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Docetaxe! in combination with gemcitabine was found to be wel
tolerated and demonstrated antitumor activity in the treatment of
children and young adults with refractory bone sarcoma.™
Topoisomerase | inhibitors, topotecan™™ " and irinotecan'™'* in
combmnation with cyclophosphamide and temozolomide respectvely
have shown promising response rates in patients with relapsed or
refractory solid tumors. Cycophosphamide and topotecan produced
44% response rate (35% of patents had complete response and 8%
had partial response) in patents with recument or refractory Ewing's
sarcoma.** After a median follow-up of 23.1 months, 25.8% of patents
were in continuous remession. In retrospective analysis of patients with
recurrent or progressive Ewing's sarcoma treated with rinotecan and
temozolomide, the median tme-to-progression (TTF) was 8.3
months.'™ In the subset of patients with recurrent disease, it was 16.2
months. Median TTP was better for patents who were in a 2-year first
remssion and for those with prmary localzed disease than for those
who relapsad within 2 years from diagnosis and for patients with
metastatic disease at dagnosis.

Inhibition of insulin-like growth factor-1 receptor (IGF-1R) may be an
mteresting approach in the treatment of some subtypes of sarcomas.
Monocional antibodies such as figtumumab and R1507 have
demonsirated safety and sugpested possible efficacy in eary phase
tnals in patients with relapsed or refractory sarcomas including Ewing's
sarcoma.

HDT/SCT has been evaluated in patents with relapsed or progressive
Ewveng's sarcoma in several small studies.'™ "™ The role of this
approach in high-risk patients is yet to be determined in prospectve
randomized studies.
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Treatment options for patents with relapsed or refractory dsease
nciude participation in a dinical trial, chemotherapy with or without RT.
If a relapse s delayed. as sometimes occurs with this sarcoma,
re-treating with previously effective regmen may be usefu. The
guidedines have nciuded the following regmens as options for patients
vith relapsed or refractory disease:

+ Cydophosphamide and topotecan

» Temozolomide and innotecan

» lfosfamide and etoposide

« lfosfamide, carboplatin and etoposide
« Docetaxel and gemcitabine

All patients with recurrent and metastatic dsease should be considerad
for clinical trals nvestigating new treatment approaches.

Osteosarcoma

Osteosarcoma is the most common primary malignant bone tumor in
chidren and young adults * The median age for all ostecsarcoma
patents is 20 years. Osteosarcoma comprises 3 familly of lesions with a
varety of histological features and natural histones. Osteosarcomas are
broadly dassfied into intramedullary, surface and extraskeletal '™

High-grade intamedullary osteosarcoma s the dassic or conventonal
form comprising nearly 80% of ostecsarcoma.'™ It is a spindle call
tumor that produces ostecid or immature bone. The most frequent sites
are the metaphyseal areas of the distal fermur or proxamal tia, which
are the sites of maxmum growth. Low-grade intrameduliary
osteosarcoma compnses of less than 2% of all osteosarcomas and the
most common sites are similar to that of conventional osteosarcoma '™

Pmas wimes p son cewcone. MS-10
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Wide excision is the primary treatment for patients with low-grade
(ntramedullary and surface) osteosarcomas and penosteal lesions.
Although chemotherapy (necadjuvant or aduvant) has been used in
the treatment of patients with penosteal osteosarcoma, there is no
data to support that the addition of chemotherapy to wide excision
improves outcome in patients with periosteal osteosarcoma.’™ " Ina
review of 110 patients with periosteal sarcoma published by the
European Musculoskeletal Oncology Society (EMSOS), the use of
necadiuvant chemotherapy was not a prognostic factor, although it was
used in the majority of the patients. "™ More recently Cesari and
coleagues also reported simiar findings; the 10-year OS rate was
88% and 83% respectively for patients who recewved adjuvant
chemotherapy with surgery and those who were treated with
underwent surgery alone (p = 0.73) " The guidelines recommend
consideration of chemotherapy pror to wide excision for patients with
penosteal lesions. Followng wide excision (for resectable lesions),
postoperative chemotherapy s recommended for patents with
low-grade (intramedullary and surface) or penosteal sarcomas with
pathologic findings of high grade disease.

Preoperative chemotherapy is preferred for those with high-grade
osteosarcoma (category 1), prior to wide excision. Selected eldery
patients may benefit from mmediate surgery. Following wide excsion,
patents with a good histological response should continue to receive
several more cycies of the same chemotherapy, whereas patents with
a poor response should be considered for chemotherapy with a
dfferent regmen. An ongoing randomised tnal of the European and
American Osteosarcoma Study Group (EURAMOS1) is evaluating
treatment strategies for resectabie osteosarcoma based on histological
response 1o pre-operative chemotherapy (yW SUramos org).
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RT with or without sensitizers or adjuvant chemotherapy is
recommended if the sarcoma remains unresectable followang
preoperative chemotherapy. Proton beam RT has been shown o be
effectve for local control in some patients with unresectable or
ncompletely resected osteosarcoma. '™

Chemotherapy should include appropnate growth factor support. See
the NCCN Guidelines for Myeloid Growth Factors in Cancer Treatment
for growth factor support. The guidelines have included the following
regimens for firstdine therapy (primary/necadjuvant/aduvant) in
patents with localized disease or primary therapy for metastatic
cdisease:

» Cisplatin and doxorubicin

« MAF (High-dose methotrexate, csplatin and doxorubicn)

« Doxorubicn, cisplatin, fosfamide and high-dose methotrexate

« [Fosfamide, cisplatn and epirubicn

Surveillance

Once treatment is compieted, surveilance should occur every 3 months
for 2 years, then every 4 months for year 3, and then every & months
for years 4 and 5 and yearly thereafter. Examination should include a
complete physical, chest maging, and imagng of the pamary ste. PET
scan and/or bone scan (category 28) may also be considered.
Functional reassessment should be performed at every wisit

Treatment for Relapsed or Refractory Disease

About 30% of patents with localized disease and 80% of the patents
presenting with metastatic disease will relapse. The presence of solitary
metastases and complete resectablity of the disease 3t first recurmence
have been reported to be the most important prognostic ndicators for
mproved survival, whereas patents not amenable to surgery and those
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with a second or a third recurrence have a poor prognosis. '™ The
prognostic signficance of surgical clearance among patents with
second and subsequent recurrences was also confirmed in a recent
report of survival estimates denved from large cohorts of unselectad
patents treated at the COSS group trials.'™

The combination of etoposide with cyclophosphamide or ifosfamide has
been evaluated in dinical tnals.'™ '™ In a phase |l trial of French
Socety of Pediatric Oncology, fosfamide and etoposide resulted n a
response rate of 48% in patients with relapsed or refractory
osteosarcoma.'’* In another phase |l trial, cyclophosphamide and
etoposide resulted in 18% response rate and 35% of stable disease in
patents with relapsed high-risk osteosarcoma.'”' PFS at 4 months was
42%. Single agent gemcitabine and combination regmens such as
doostaxel and gemcitabne, cyclophosphamide and topotecan,
fosfamide, carboplatin and etoposide have also been effective n the
treatment of patients with relapsed or refractory bone sarcomas.'® '
1251

Samanum-153 ethylene diamine tetramethylene phosphonate
("Sm-EDTMP). a bone seeking radiopharmaceutical has been
evaluated in patients with locally recurent or metastatic osteosarcoma
or skeletal metastases. '™ '™ Andersen et 3. have reported that
'*Sm-EDTMP with peripheral blood progentor cell support had low
non-hematologic toxicty and provided pain palliation for patients with
osteosarcoma local recurrences or osteoblastic bone metastases '™
Results of a recent dose finding study also demonstrated that
'"Sm-EDTMP can be effective in the treatment of patients with
high-risk osteosarcoma.'™

W%

The optmal treatment strategy for patients with relapsed or metastatic
disease has yet to be defined. If relapse occurs, the patient should
receive second-line chemotherapy and/or surgical resection.
Surveillance s recommended for patients who responded 1o
regimens as options for patents with relapsed or refractory disease:

» Docetaxel and gemcitabine

« Cydiophosphamide and etoposide
Cyclophosphamide and topotecan
Gemaotabne
Fosfamide and etoposide

Patients with progressive disease following second-ine therapy should
be treated with resecton, RT for pallation or best supportve care.
Particpation in a dinical trial should be strongly encouraged. The
guideines have also nduded "“"Sm-EDTMP as one of the treatment
options for patients with disease relapse followeng second-line therapy.
Malignant fibrous histiocytoma

MFH of the bone most frequently arses n the appendicular skeleton
and is associated with both a high rate of local recurrence, local nodal
and distal metastases.'™ The addition of chemotherapy to surgery has
been shown to mprove dincal outcomes in patients with nonmetastatic
MFH.'™™ In a European Osteosarcoma Intergroup study, adjuvant or
necadjuvant chemotherapy with doxorubicn and cispiatin resulted n
good pathological response rates and survivals (quite comparable with
those for osteosarcoma) n patients with nonmetastatic MFH.'™ Median
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