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A randomized trial of the European and American Osteosarcoma Study Group to optimize treatment strategies for 

resectable osteosarcoma based on histological response to preoperative chemotherapy

Surgery

The first patient was entered in April 2005. Registration closed  30 June 2011. 
2260 patients have been registered and 1332 have been randomised.
326 institutions  
1,108 patients from 13 European countries
1,152 patients from COG February 2018
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(95% CI)
P-value % 5-year OS

(95% CI)
P-value

All 61 (54-67) 74 (69-80)
Arm A
Arm B

65 (56-73)
57 (47-66)

0.35 75 (66-83)
74 (65-82)

0.6

Arm A

Arm B
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Overall Survival



ISG/OS1 (2001- 2007)
Lo scopo dello studio era quello di valutare l' efficacia (in termini di EFS, MFS, DFS ) e la tossicità di due
protocolli chemioterapici che utilizzavano HDMTX, CDP, ADM e IFO. Un braccio prevedeva l'utilizzo dei
quattro farmaci in tutti i soggetti e sin dalla fase preoperatoria (braccio B); nell'altro erano somministrati
solo HDMTX, CDP e ADM, mentre IFO veniva aggiunto nella fase post operatoria nei soli pazienti che
presentano una necrosi tumorale, indotta dalla chemioterapia primaria, inferiore al 90% (braccio A).
Non e stata evidenziata differenza di sopravvivenza in funzione dei diversi schemi terapeutici adottati
mentre e stata documentata una maggiore tossicità per i pazienti che ricevettero ifosfamide (Braccio B) sin
dalla fase preoperatoria.
I risultati ottenuti con ISG OS 1 riportano percentuali di sopravvivenza libera da eventi a 5 anni del 61% (IC
95% 54-67) e sopravvivenza globale del 74% (IC 95% 69-80), non differenti rispetto a precedenti protocolli e
rispetto ad altri studi riportati in letteratura .

ISG-Oss/OS/A (2007- 2011)
In considerazione dei dati ottenuti con ISG-OS 1 e nell’ attesa di un nuovo protocollo di studio
basato su nuovi farmaci e approcci innovativi, è stato successivamente attivato uno studio
clinico osservazionale per i pazienti con osteosarcoma non metastatico delle estremità basato
sul braccio A del protocollo ISG-OS 1.
Unica differenza fra ISG/OS-1 e lo studio osservazionale ISG-Oss/Os/A è il numero di cicli di
methotrexate, 5 nello studio osservazionale e 10 nel braccio A di ISG/OS-1.



ISG/OS-2

Non Metastatic Osteosarcoma of the extremity
Expression of ABCB1/PgP as biological stratification

Prospective cohort study

PgP-

PgP+

MTX
CDP
ADM
IFO

MTP



February 2018





INT-0133: Phase 3 Trial - Design

1. Meyers PA, et al. J Clin Oncol 2005;23:2004–11
2. Meyers PA, et al. J Clin Oncol 2008;26:633–8

DOXO
CDDP
HDMTX

DOXO
CDDP
HDMTX

DOXO
IFX
HDMTX

DOXO
IFX
HDMTX

INDUCTION
10 weeks

Regimen A

MAINTENANCE
Regimen A: Weeks 12–31
Regimen B: Weeks 12–38

Regimen A +
L-MTP-PE

Regimen B

Regimen B +
L-MTP-PE

N=662*

*Patients were aged ≤30 years (median 13 years).
†2 mg/m2 IV twice/week for 12 weeks, then once/week for 12 weeks

B
IO

PS
Y 

→
 R

A
N

D
O

M
IZ

E

D
EF

IN
IT

IV
E 

SU
R

G
ER

Y

DOXO
CDDP
HDMTX

DOXO        L-MTP-PE†
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DOXO        IFX
CDDP        L-MTP-PE†

HDMTX

• Phase 3 trial of the addition of ifosfamide (IFX) and/or L-MTP-PE to cisplatin 
(CDDP), doxorubicin (DOXO) and high-dose methotrexate (HDMTX)1,2

• N=662 patients with osteosarcoma and no detectable metastases 
• Endpoints: event-free survival (EFS), OS



INT-0133: Pivotal Phase 3 Trial - EFS and OS

• 6-year EFS was 61% in patients who did not receive L-MTP-PE and 67% 
in patients who did receive L-MTP-PE (p=0.08)

• 6-year OS was 70% in patients who did not receive L-MTP-PE and 78% in 
patients who did receive L-MTP-PE (p=0.03)

Meyers PA, et al. J Clin Oncol 2008;26:633–8

Regimen A
Regimen A + L-MTP-PE
Regimen B
Regimen B + L-MTP-PE
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Regimen A + L-MTP-PE
Regimen B
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P
%EFS at 

5 years

CI 95%

All patients 149 65 57-72

PGP+ 47 40 26-54

0.0001
PGP- 102 76 68-85

PGP- GR 69 81 72-90

0.20
PGP- PR 32 69 53-85

PGP+ GR 34 50 33-67

0.02
PGP+ PR 13 15 0-35

Serra et al,  J Clin Oncol 2003. EFS in 149 patients treated at the Istituto Ortopedico Rizzoli with 
neoadjuvant chemotherapy protocols based on MTX-CDDP-DOX (pre-operative phase) with the 
addition of ifosfamide in the post-operative phase for the poor responders (necrosis < 90%).
Legend: PGP = P-glycoprotein ; PR = poor responders ; GR = good responders 









ISG-GEIS/OS-2

322 patients registered
(July 2011-March 2018)

78
preamendment

244
postamendment

5  excluded
(Site 2, stage 2, histology 1

1 excluded
Site

239
Evaluable for survival

77
Evaluable for survival

40 (52%) Events
24 (32%) Deaths
Median observation time : 48 months (1-82)

48 (20%) Events
10 (4%) Deaths
Median observation time : 26 months (1-62)

March 2013-March 2018: 49 pts/year





DATI STORICI 
 
 
 
 

   
ISG-OS-1 
 
GR 
PR 

61% 5-year EFS 
 
71% 5-year EFS 
53% 5-year EFS 

74%5-year OS 
 
82% 5-year OS 
70% 5-year OS 

OS-2006 70% 3-year EFS 
60% 5-year EFS 

81% 3-year OS 
75% 5-year OS 

EURAMOS PR 
MAP 
MAP-IE 

 
60% 3-year EFS 
57% 3-year EFS 

 
72% 3-year OS 
77% 3-year OS 

EURAMOS GR 
MAP 
MAP-ifn 

 
77% 3-year EFS 
80% 3-year EFS 

 
81% 5-year OS 
84% 5-year OS 
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Regimen
EFS probability (%) OS probability (%)

Impact of L-MTP-PE
on 6-year OS rate

4 year 6 Year 4 Year 6 Year HR 95% CI
All patients 66 64 81 74

Chemotherapy

Without L-MTP-PE 63 61 78 70

With L-MTP-PE 69 67 84 78 0.71* 0.52, 0.96

Regimen A 65 63 80 73

Without L-MTP-PE 66 64 78 71

With L-MTP-PE 65 63 82 75 0.76 0.49, 1.2

Regimen B 67 64 82 75

Without L-MTP-PE 60 58 77 70

With L-MTP-PE 74 71 86 81 0.66 0.43, 1.0

• Test for interaction between chemotherapy and L-MTP-PE: p=0.102 (EFS), 
p=0.60 (OS)†

*p=0.03

INT-0133: Pivotal Phase 3 Trial - EFS and OS 
by Regimen

Meyers PA, et al. J Clin Oncol 2008;26:633–8

†A p-value of ≤0.10 was considered evidence of a significant interaction
CI = confidence interval; HR = hazard ratio



INT-0133: Phase 3 trial (osteosarcoma) 
results in patients with metastases

Patients with metastases* (n=91)

Chou AJ, et al. Cancer 2009;115:5339–48

Regimen 5-year EFS probability (%) 5-year OS probability (%)
All patients 34 47
Chemotherapy

Without L-MTP-PE 26 40
With L-MTP-PE 42 53

Regimen A
Without L-MTP-PE 29 53
With L-MTP-PE 41 50

Regimen B
Without L-MTP-PE 23 30
With L-MTP-PE 44 57

*Patients with metastatic disease were treated and analyzed separately using the same protocol (n=91); 
†Log-rank test

• There were no differences among the 4 regimens for EFS (p=0.55) or OS (p=0.60)†

• Relative risk in patients who received L-MTP-PE: 
– 0.72 (95% CI: 0.42–1.20; p=0.23) for AEs
– 0.72 (95% CI: 0.40–1.30; p=0.27) for death

• Test for interaction between chemotherapy and L-MTP-PE: p=0.20 (EFS), p=0.39 (OS) 



Novemb er 2018 

Only post amendement 
                                      239 patients (March 2013-March 2018) 

Median observation time 26 months (1-62) 
 

 % 3-yrs OS (95% CI) % 5-yrs OS (95% CI) P value 
All 90% (85-95) 83% (73-93)  
ABCB1-PGP   0.9 

Negative 91 (83-100) 87 (76-98)  
Not evaluable 93 (79-100) 93 (79-100)  
Positive 89 (82-96) 79 (63-95)  

Necrosis   0.007 
Good 97 (94-100) 97 (94-100)  
Poor 85 (77-94) 72 (55-89)  
Only PGP negative    
Necrosis    
Good 100 100 
Poor 84 (70-99) 75 (53-96) 
Only PGP positive    
Necrosis   0.02 
Good 98 (94-100) 94 (94-100)  
Poor 83 (71-95) 65 (38-91)  



Novemb er 2018 

Only post amendement 
239 patients (March 2013-March 2018) 

 
 

 % 3-yrs EFS (95% CI) % 5-yrs EFS (95% CI) P value 
All 66 (58-73) 66 (58-73)  
ABCB1-PGP   0.7 

Negative 66 (53-79) 66 (53-79)  
Not evaluable 36 (0-73)   
Positive 68 (58-77) 68 (58-77)  

Necrosis   0.0001 
Good 79 (68-91) 79 (68-91)  
Poor 55 (45-66) 55 (45-66)  
Only PGP negative    
Necrosis   0.04 
Good 75 (53-96) 75 (53-96)  
Poor 59 (42-76) 59 (42-76)  
Only PGP positive    
Necrosis   0.001 
Good 82 (68-95) 82 (68-95)  
Poor 58 (45-71) 58 (45-71)  

 





Nov ember 2018 

 
 

 
 

 ABCB1-PGP- ABCB1-PGP+ 
Planned/expected 5-year EFS 75% 40% 
Planned/expected 5-year OS 85% 50% 

 
 

   
ISG-OS-1 
 
GR 
PR 

61% 5-year EFS 
 
71% 5-year EFS 
53% 5-year EFS 

74%5-year OS 
 
82% 5-year OS 
70% 5-year OS 

OS-2006 60% 3-year EFS 79% 3-year OS 
EURAMOS PR 
MAP 
MAPIE 

 
60% 3-year EFS 
57% 3-year EFS 

 
72% 3-year OS 
77% 3-year OS 

EURAMOS GR 
MAP 
MAPint 

 
77% 3-year EFS 
80% 3-year EFS 

 
81% 5-year OS 
84% 5-year OS 

 

Expected patients: 225 – 5 year enrollment 



Novembe r 2018 

                                     316 patients (July 2011-March 2018) 
Event-free survival 

 

 % 3-yrs EFS (95% CI) % 5-yrs EFS (95% CI) P value 
All 62% (56-69) 57% (50-64)  
ABCB1-PGP   0.4 

Negative 59 (49-69) 51 (40-63)  
Not evaluable 56 (29-82) 56 (29-82)  
Positive 65 (57-74) 63 (54-71)  

Necrosis   0.0001 
Good 80 (71-89) 76 (66-86)  
Poor 51 (43-59) 46 (37-55)  
Only PGP negative    
Necrosis   0.001 
Good 83 (69-97) 74 (57-91)  
Poor 48 (35-61) 39 (25-53)  
Only PGP positive    
Necrosis   0.002 
Good 80 (69-92) 76 (63-89)  
Poor 56 (45-67) 54 (42-65)  

 



Novemb er 2018 

316 patients (July 2011-March 2018) 
Overall survival 

Median observation time 30 months (1-82) 
 

 % 3-yrs OS (95% CI) % 5-yrs OS (95% CI) P value 
All 86% (81-90) 73% (65-80)  
ABCB1-PGP   0.4 

Negative 81 (73-90) 69 (57-81)  
Not evaluable 86 (68-100) 86 (68-100)  
Positive 88 (82-95) 73 (61-85)  

Necrosis   0.001 
Good 97 (93-100) 92 (85-99)  
Poor 79 (72-86) 62 (51-72)  
Only PGP negative    
Necrosis   0.004 
Good 96 (89-100) 90 (77-100)  
Poor 73 (61-85) 58 (43-73)  
Only PGP positive    
Necrosis   0.009 
Good 98 (95-100) 94 (86-100)  
Poor 83 (73-92) 61 (45-75)  
    



No ember 2018 
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Kaplan-Me ie r Cum . Survival Plot for Event Tim e 
Censor Variable : CENSOR EFS 
Grouping Variable : NECBIS PGP 
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Logrank (Mantel-Cox) Tes t for Eve nt Tim e 
Censor Variable : CENSOR EFS 
Grouping Variable : NECBIS PGP 

Chi-Square DF P-Value 

21,220 5 ,0007 

ABCB1/NECROSIS (No.) 3 year % EFS (95% CI) 
NEG/≥ 90% (27) 75 (53-97) 
NEG/60-89% (28) 64 (44-83) 
NEG/< 60%(10) 44 (12-77) 
POS/≥ 90% (56) 82 (68-95) 
POS/60-89% (46) 63 (47/79) 
POS/< 60% (27) 49(29-70) 
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ISG/OS-2

Final consensus ISG Meeting: March 2011 Bologna
IRB Submission : April 2011

IRB Approval : May 2011
First patient : July 2011

First substantial amendment : March 2013



March 2013 1° substantial amendment

13 Sep 2013
Meeting with GEIS delegation

ISG/GEIS OS-2



Osteosarcoma metastatico all’esordio

Vi è indicazione ad un trattamento chemioterapico associato, ove
possibile, alla chirurgia radicale della lesione primitiva e di quelle
metastatiche.

I farmaci utilizzati sono gli stessi usati per le forme localizzate
(MAP). Vi sono segnalazioni controverse di efficacia della
combinazione di alte dosi di Ifosfamide.

L’uso di trattamenti con alte dosi e recupero di cellule staminali
periferiche ha dato risposte di breve durata.

Vi sono segnalazioni in letteratura in favore dell’uso di Muramyl-
tripeptide, sempre associato a polichemioterapia e chirurgia delle
metastasi dove possibile.

Vi sono segnalazioni anche recenti di risultati validi con altre
forme di immunoterapia (IL2)



Osteosarcoma metastatico all’esordio la resezione chirurgica
completa di tutti i siti di malattia e’ predittiva di buona prognosi e 
indispensabile per la sopravvivenza. 

Tutte le combinazioni chemioterapiche sono indicate per il
raggiungimento della radicalità ottenuta.

Quando questa è stata ottenuta, attualmente l’immunoterapia può
essere indicata a consolidare una possibile guarigione.

Quando non si riesce ad ottenerla e/o in caso di  malattia
multimetastatica i pazienti dovrebbero essere avviati ad approcci
terapeutici innovative (immunoterapia cellulare con CIK).

Da considerare il ruolo della radioterapia in caso di lesioni
piccole, se la chirurgia è controindicata (cyber-knife o tecnica di 
radioterapia stereotassica polmonare in caso di M+ polmonari sia 
la tecnica di prima scelta).




