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Current Strategy of Chemotherapy for Bone Tumors

Hyo Song Kim, M.D., Ph.D. and Sun Young Rha, M.D., Ph.D.”
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Despite the rarity of primary bone tumors, osteosarcoma and Ewing sarcoma are the most common primary malignant bone tumors in
children and adolescents. Multiagent chemotherapy regimens for neoadjuvant and adjuvant treatment remarkably improved the survival
outcome for patients with osteosarcoma and Ewing sarcoma, therefore, most patients are now limb-salvage candidates. However, survival
rate reached a plateau for last decades and is still unsatisfactory in the metastatic and relapse setting. Therefore, as seen in denosumab
in giant cell tumor, further clinical trials based on molecular mechanism are warranted. This article reviews the current state of the art of
systemic chemotherapy by focusing on the clinical heterogeneity of each subtype.
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Bz 3
A= 1-8-7F methotrexate (HDMTX, M), S4-F-8] Al (adriamy—
cin), Al 222 (cisplatin, P)1} ofo] E Auluto] & (ifosfamide, 1)
ojn] o] SAl S theFel AolA it 87, 712 AREE
I tH(Table 1). European Osteosarcoma Intergroup—1 (EOI-1) S+
ANA= 198 0] F5-5 A} A intensive doxorubicin, cisplatin
(AP) 291} methotrexate, doxorubicin, cisplatin (MAP) E3F<t
Q¥ H| W5k =), intensive AP LHO|A MAP 2§ 0] v|s}
o] Y3t 5 FAY HEE(57% vs. 41%, p=0.02)3}F A =] &8
Z0](64% vs. 50%, p=0.1)Z Bt} o] dFolA= MAP ¥Ehe
it d]wsto] AP QoA & O w2 8 AP Fo{E e R

A, intensive dose”} T-% = Q32 A|ASHGITE 0]52] EOI-3 ¢
oA 7]&0] 35+ AP 2T} dose intensified AP 2H(QF)S
v W5k T o] Ao A= dose intensified AP Q¥ o] ¥2|sH4
9882 FAAIHAITHE0% vs. 36%, p=0.003) X138 2J=-E0]
U A 2 Fdoe AFH A ekt Scandinavian Sar-
coma Group (SSG)ollA= SSG-VIII A5 E3lo] §e|shd gt
S-Eof W= salvage treatment®] IS v| Tt o] ALof
A= 5 A MAP Ad38kste Y A3 F good responderol A=
MAPE- |45} poor responder®l| A= etoposide/ifosfamide Q.5
° 2 W7 FoIst9) Ot etoposide/ifosfamide A 2 #oll &
O] P& Holx| ¢Skt o] AlPHE SSG-XIV A-ollA= 63
Fo] 3AE o2 MAP A =] & 5 poor responder]]
A= MAPO] ifosfamide S &7t -2 AlYoER 2L, o] A+
of| A &= poor responder®|A] salvage treatment® ifosfamide s 7}
P2 g Y2 TS FY5HA] 25HH L SFOP 0594 o]
A= o A A8 U B2 MTX/ etoposide/ifosfamide L #31}
MTX/doxorubicin 252 AlJFH & good respondero A= 54
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Table 1. Perioperative Chemotherapy Regimens of Osteosarcoma in Clinical Trials

Survival outcome

Comment
Intensified AP regimen increased PFS or

0S: 64% vs. 50% 0S

Study Number Regimen
EOI-1 198 A+P vs. MAP EFS: 57% vs. 41%
EQI-3 497 A+P vs. A+P+G-CSF Good response: 50% vs. 36%
EFS : 39% vs. 41% (p=0.83)
0S: 55% vs. 58% (p=0.64)
SSG-VIII 113 MAP (preop) EFS: 63%
-GR: MAP 0S: 74%
-PR: IE

SSG-XIV 63 MAP (preop) EFS: 70%
-GR: MAP 0S: 76%
-PR: MAP+

SFOP-S294 234 M+IE vs. MA (preop)

-GR: continue 5-year EFS: 69% vs. 62%
-PR:APvs. IE
EURAMOSH 2,260 MAP (preop) GR: HR 0.82 (p=0.2)

-GR: MAP vs. MAP+
IFN-c. (MAPIfn)
-PR: MAP vs. MAP~I/E

PR: HR 1.01

Good responder: 56% vs. 39% (p=0.009)

Intensified AP regimen increased
favorable pathologic response, but not
increased PFS or 0S

IE combination did not improved
outcome in the poor histologic
responders

Salvage therapy given to poor responder
did not improve outcome

Significantly more good responses were
obtained in the etoposide-ifosfamide
arm than in the doxorubicin arm

EFS for MAP IFN is not statistically
superior to MAP alone in patients with
high-grade osteosarcoma and good
response to preop MAP.

EOI, European Osteosarcoma Intergroup; SSG, Scandinavian Sarcoma Group; EURAMOS, European and American Osteosarcoma Study Group;
A, adriamycin; P, cisplatin; MAP, methotrexate, doxorubicin, cisplatin; G-CSF, granulocyte colony-stimulating factor; preop, preoperative; GR, good
responder; PR, poor responder; IE, ifosfamide, etoposide; I, ifosfamide; M, methotrexate; MA, methotrexate, doxorubicin; IFN, interferon; E, etoposide;
EFS, event-free survival; OS, overall survival; HR, hazard ratio; AP, doxorubicin, cisplatin; PFS, progression-free survival.
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