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•  Allogeneic hematopoietic stem cell 
transplantation (HSCT) is the treatment of choice 
for patients with acute leukemia. 

•  During the last 15 years transplant related 
mortality (TRM) has been significantly reduced 
due to better supportive care, improving in HLA-
typing, prophylaxis and treatment of infections 
and the introduction of reduced intensity 
conditioning regimens. 

•  On the contrary relapse related death (RRD) has 
remained unchanged over the past 3 decades. 

Van den Brink, BBMT, 2010 



Van den Brink, BBMT, 2010 



•  Treatment options for relapsed patients after 
allogeneic HSCT included: 

•  DLI 
•  Chemotherapy with/without DLI 
•  Novel drugs with/without DLI 

•  Second allogeneic transplantation 



N=279 pts 
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IBMTR: OS ACCORDING TO RISK 
FACTORS 



124 consecutive patients received a second 
transplant from October 1985 to July  2010, after 
prior allogeneic (n=60) or autologous (n=64) 
HSCT 



SCORE: 0 - - - - >7 Rezvani, BBMT 2011 



NRM and OS according to the EBMT RISK 
SCORE at SECOND TRANSPLANT 

Rezvani, BBMT 2011 



PREDICTING FACTORS OF SURVIVAL IN 
MULTIVARIATE ANALYSIS 

 
 

    RR   P 
HIGH SCORE   2.83   0.001 
INT SCORE   1.75   0.09 
 
INT 1ST TX -> 2ND TX  1.59   0.03 
(< 20 months) 

Rezvani, BBMT 2011 



OS according to RISK SCORE and 
INTERVAL TRANSPLANT 

5YY OS 48% VS 9% , P=0.00006 

Rezvani, BBMT 2011 



n= 286  AML = 166  ALL = 120 
MAC 
YY of TX 1985 – 2000 
Median FUP 11.3 yy 
 
EBMT registry 
  



10 yy OS according to RISK SCORE 

36% 

17% 

6% 
0% 

NO CR 
NO TBI 
1°SCT-relapse < 10 mo 

Andreola, BMT 2015 



•  Studio retrospettivo all’interno del GITMO 

•  Promotore FA-R.I.T.M.O nel 2012 

•  40 centri (adulti e pediatrici) 

•  YY TX 2006-2011 

•  208 pazienti 

•  AML (n=138) e ALL (70) 

•  OS obiettivo primario 
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ADESIONI 
 26 CENTRI 
 
INVIO DATI  
16 CENTRI 



Emendamento al protocollo nel 2013 
Includere pazienti fino al 31.12.2012 
 
Informazioni aggiuntive: 
DLI e/o CHT+DLI pre e post II TX 
GVHD a/c grado massimo/timing 
Stesso donatore o diverso 
Condizionamento RIC/MAC 
Stop IS post II TX 
DLI profilattiche post II TX 
 



Criteri di inclusione/esclusione 
Diagnosi  AML 

  ALL 
Recidiva di malattia dopo I trapianto di midollo 
osseo allogenico 
 
Rigetto 
Poor graft function 
Chimerismo misto 
Assenza di recidiva di malattia 
Diagnosi diversa da AML e ALL 



PATIENTS CHARACTERISTICS  
(n=208) 

 

   n  %    
DISEASE 

 AML   138  66    
 ALL   70  34 

 
DISEASE PHASE 

 CR    59  28 
 No CR    149  72 
  

Sex mism 
 FàM   45  24 
 other   159  76 

 
Age     40 (4-66) yy 
 
Year of tx  2006-2012 
 
Int 1°-2°tx   377 (35-4719)  dd   
Int 1°Tx - REL   236 (15-4553)  dd 
Int 1°REL -2°tx 103 (16-2167)  dd 
 
Median FUP  250 (4-3794) dd  
 



TRANSPLANT CHARACTERISTICS (1) 
(n=208) 

    n  (%)   
DONOR TYPE 

 SIB+FAM MISM   78  37 
 ALT(MUD/MISM/HAPLO)  130  63 
   

CONDITIONING 
  RIC   100  48 
  MA   108  51 
   

SC SOURCE 
     BM   54  26 

  PB   132  63 
  CB   22  11 

 

<> DONOR AT 2°TX 
  YES   118  57 
  NO   90  43 

 
GvHD PROPH   

  YES   190  91 
  NO   18  8    



TRANSPLANT CHARACTERISTICS (2) 
(n=208) 

   n  (%)   
aGVHD   I-II  66  31 

   III  7  7 
  IV  9  4 
   

cGVHD   LIM  24  11 
   EXT  40  19 
   

 
STOP IS    <= d100  39  12 

  101-180  33  19 
  >180  21  10 
  NO  26  12 
   

PROPH DLI  YES  7  3 
w/o REL   NO  192  93 
 
DLI   YES  11  5 
post REL  NO  109  52 
 
Alive/Dead   36/172 
Dead for RELAPSE  110 
Dead for NRM   62 



FACTORS PREDICTING OVERALL SURVIVAL IN  
UNIVARIATE ANALYSIS (1) 
 

  5yyOS   p 
 
Disease phase    0,03     

 CR   28%      
 No CR   9%      

 
Donor type    0,03     

 Sib  22%     
 Alt  6%     

 
Recipient Age    0,01     

 <30yy  24%     
 >30yy  21%     

 
Int. 1°-2°tx    0,002     

 <365dd  10%      
 >365dd  16%     

 
Int. REL-2°tx    0,005     

 <100dd  10%      
 >100dd  15%     



FACTORS PREDICTING OVERALL 
SURVIVAL IN UNIVARIATE ANALYSIS (2) 

 

   
  5yyOS  p 
   

SC source   0,004     
 BM  20%     
 PB  15%     
 CB  0%    

 
Sex mism   0,91     

 F vs M  15%      
 other  12%     

 
Conditioning   0,66     

 RIC  14%     
 MA  14%     

 
 
Donor  2°tx   0,56     

 =  18%     
 <>  11% 



NEGATIVE PREDICTORS OF OVERALL 
SURVIVAL IN MULTIVARIATE ANALYSIS 

 
 

          RR  P 
 
Donor type:    alternative  1,67  0,002 
 
Recipient  Age:   >=30yy  1,52  0,01 
 
Int. 1°-2° TX:  <365dd  1,81  0,0001 
 
Disease phase 2ndTx:  no CR  1,20  0,07 



NEGATIVE PREDICTORS OF RELAPSE AND 
NRM IN MULTIVARIATE ANALYSIS 
           

Cox on relapse     RR  P 
 
Recipient  Age:   >=30yy  1,44  0,07 
 
Int. 1°-2° TX:  <365dd  2.29  0,0001 
 

Cox on NRM     RR  P 
 
Source    CB   3.79  0,003 

    PB   1.3  0,4 
 
 



RISK SCORE FOR OS AT SECOND TX 
Donor type:   sibling  0 

    alternative  1 
 
Recipient  Age:   <30yy  0 

    >=30yy  1   
 
Int. 1°-2° TX   <365dd  1   

    >=365dd  0 
 
Disease phase:   CR   0   

    no CR  1 
 
SCORE: 0 - - - - >4 



A= score 0-1  n=28         35% 
B= score 2  n=72         23%   
C= score 3-4  n=108         5% 
 

A 

B 

C 

p<0,001 

GITMO data :5 yy OS according to risk score 

days from tx 
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 A: BM  n=54  20% 
B: PB  n=132  15% 
C: CB  n=22    0% 
 
 

p=0,04 

A 

B 

NEGATIVE IMPACT OF CB AS STEM CELL SOURCE  

C 
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A: BM  n=23  30% 
B: PB  n=32  30% 
C: CB  n=4    0% 

A 
B 

C 

CR 

p=0,03 

A: BM  n=31  13% 
B: PB  n=100  11% 
C: CB  n=18   0% 

A B 
C 

NO CR 



CHANGING DONOR AT 2°TX DOES NOT INFLUENCE 
THE OUTCOME  

p=0,8 

A: DON =  n=90  18% 
B: DON <> n=117  11% 

B 

A 



CONCLUSIONS (1)  

Patients  with acute leukemia relapsed after 
allogeneic HSCT have a very poor prognosis 
 
A second allogeneic HSCT is a treatment 
option, but risk assessment shoul be evaluated 
 
Younger age  (< =30 yy), interval time 1°2°Tx > 
1 yy, hla-identical sibling, CR at the time of 
2°Tx are the best preditors of outcome  
 
 



CONCLUSIONS(2)  
Short interval time between  1° and 2 ° Tx  is 
the most important negative predictor  of 
outcome in multivariate analysis  
 
MA conditioning should be used for patients in 
remission at 2°TX to improve survival  
 
Changing donor at 2° Tx had no impact on the 
outcome 
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Data Manager 
Barbara Bruno 
Elena Oldani 
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NEGATIVE PREDICTORS OF SURVIVAL IN 
MULTIVARIATE ANALYSIS (first analysis) 

 
 

          HR  P 
 
Donor type:    alternative  1,53  0,005 
 
Disease phase 2ndTx:  no CR  1,50  0,014   
 
Int. 1°-2° TX:  <365dd  1,46  0,011 
 
Recipient  Age:   >=30yy  1,40  0,025 



RISK SCORE FOR OS AT SECOND TX 

Recipient  Age:   <30yy  0 
    >=30yy  1   

Disease phase:   CR   0   
    no CR  1 

Int. 1°-2° TX   <365dd  1   
    >=365dd  0 

Donor type:   sibling  0 
    alternative  1 

 
SCORE: 0 - - - - >4 



A= score 0-1  n=55         35% 
B= score 2  n=112         23%   
C= score 3-4  n=141         17% 
 

A 

B 
C 

p<0,001 

GITMO data : 5 yy OS according to risk score 

days from tx 
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