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EVENT	
  FREE	
  SURVIVAL	
  
Age	
  <20	
  	
  ,	
  VSAA	
  /SAA	
  

Event 	
  IS	
  :	
  death	
  or	
  	
  BMT	
  	
  
	
  BMT:	
  	
  death	
  or	
  ext-­‐cGvHD	
  	
  	
  

79%	
  BMT	
  n=226	
  

IST	
  n=270	
  

30%	
  

1999	
  -­‐	
  2009	
  

P<0.00001	
  P=0.02	
  

58%	
  BMT	
  n=475	
  

IST	
  n=814	
   38%	
  

1976	
  -­‐	
  1998	
  



#	
  SAA	
  <20	
  with	
  an	
  idenKcal	
  sibling	
  ,	
  BMT	
  
first	
  line	
  
CY	
  200	
  +ATG	
  is	
  standard	
  of	
  care	
  



Age	
  1-­‐20;	
  n=	
  870	
   86%	
  

76%	
  

55%	
  

Age	
  21-­‐40;	
  n=	
  636	
  

Age	
  >40	
  ;	
  n=	
  226	
  

First	
  line	
  HLA	
  idenKcal	
  sibling	
  BMT	
  for	
  SAA;	
  	
  (EBMT	
  2001-­‐2010)	
  

Fig.3	
  



#	
  SAA	
  <20	
  with	
  an	
  idenKcal	
  sibling	
  ,	
  BMT	
  
first	
  line	
  
	
  
#	
  SAA	
  21-­‐40	
  :	
  id	
  SIB	
  BMT	
  first	
  line;	
  
condiKoning	
  to	
  be	
  opKmized	
  	
  
(CY	
  200	
  +ATG	
  /	
  FCC	
  /	
  FCA)	
  



HLA = Sib 

<40 yy 

no resp d+120 

Acquired SAA 

Sib BMT 

Sib BMT 

ATG+CsA  

41-60 yy 
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SAA	
  	
  
HLA	
  id	
  sibs	
  ;	
  2001-­‐2010	
  

<40	
  yy,	
  n=1733	
  	
  

>40	
  yy,	
  n=353	
  	
  

<40	
  yy,	
  n=844	
  	
  

>40	
  yy,	
  n=80	
  	
  

Interval	
  Dx-­‐Tx	
  <100	
  days	
   Interval	
  Dx-­‐Tx	
  <50	
  days	
  

<40	
  yy,	
  n=434	
  	
  

>40	
  yy,	
  n=30	
  	
  

85%	
  

60%	
  

88%	
  

65%	
  

90%	
  

53%	
  

Fig.2	
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# old data: in 2015 things have changed (yes?) 



BMT for acquired SAA > 40 years of age 
 

    2001-2010   2010-2015 
_______________________________________________ 
N=    327     427   
_______________________________________________ 
Age (med)  49 yy     53 yy    p<0.01 
Alt donors  43%     64%    p<0.01 
SC source  BM 41%    54%    p<0.01  
 
FLU cont reg   42%     55%    p<0.01 
________________________________________________ 



Outcome	
  of	
  acquired	
  SAA	
  aged	
  >	
  40	
  years	
  :	
  median	
  50	
  yy	
  (40-­‐77)	
  

57%	
  

55%	
  
Year	
  2010-­‐2015;	
  n=407	
  

Year	
  2000-­‐2009;	
  n=327	
  



Age	
  40-­‐50;	
  n=415	
  

Age	
  51-­‐60;	
  n=295	
  

Age	
  61-­‐77;	
  n=150	
  

64%	
  

54%	
  

41%	
  



#	
  Age	
  >	
  40	
  remains	
  a	
  significant	
  risk	
  
factor	
  for	
  HLA	
  id	
  BMT,	
  also	
  in	
  2015	
  
	
  
#	
  ATG+CyA	
  (+EPAG?)	
  should	
  be	
  first	
  line	
  
therapy	
  in	
  acquired	
  SAA	
  >	
  40	
  years	
  
	
  
#	
  The	
  strong	
  age	
  effect	
  persists	
  >40	
  >50	
  
>60	
  years	
  



# old data: in 2015 things have changed (yes?) 
# can we improve the conditioning for SAA in pts over 
40 years? 
 



0,000

0,250

0,500

0,750

1,000

0,0 1500,0 3000,0 4500,0
days from transplant

su
rv

iv
al

 
Fig.7	
  

SAA	
  2001-­‐2010	
  
	
  
HLA=	
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  Age	
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  years	
  

FLU	
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Non	
  FLU	
  based;	
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P=	
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   P=0.0001	
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SAA	
  2001-­‐2010;	
  	
  HLA	
  id	
  sibling	
  transplants	
  
The	
  effect	
  of	
  age	
  and	
  the	
  	
  role	
  of	
  condiKoning	
  regimens	
  

A	
  =	
  0-­‐20	
  years	
  of	
  age; 	
   	
  n=	
  935	
  
B	
  =	
  	
  21-­‐40	
  years	
  of	
  age 	
   	
  n=	
  770	
  
C	
  =	
  >	
  40	
  years	
  +	
  FLU+	
  ATG/Camp 	
  n=	
  51	
  
D	
  =	
  >	
  40	
  years	
  +	
  FLU 	
   	
  n=	
  57	
  
E=	
  	
  >	
  40	
  years	
  ,	
  no	
  FLU	
  ,	
  no	
  	
  ATG/Camp	
  n=	
  238	
  

A=	
  89%	
  

C=	
  74%	
  
D=	
  64%	
  

E=	
  54%	
  

Fig.11	
  

B=	
  76%	
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BM	
  

MTX	
  

FLUDARABINE	
  30	
  mg/m^2/day	
  x4	
  

CYCLOPHOSPHAMIDE	
  30	
  mg/kg/day	
  x4	
  

ATG	
  :	
  3.75	
  mg/kg/day	
  	
  (or	
  CAMPATH	
  20	
  mg/day	
  x5)	
  

condiKoning	
  regimen	
  for	
  SIB	
  transplants	
  in	
  acquired	
  SAA	
  >	
  age	
  of	
  40	
  

MTX	
   MTX	
   MTX	
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BM	
  

MTX	
  

FLUDARABINE	
  30	
  mg/m^2/day	
  x4	
  

CYCLOPHOSPHAMIDE	
  30	
  mg/kg/day	
  x4	
  

ATG	
  :	
  3.75	
  mg/kg/day	
  

condiKoning	
  regimen	
  for	
  SIB	
  transplants	
  in	
  acquired	
  SAA	
  >	
  age	
  of	
  40	
  

MTX	
   MTX	
   MTX	
  

Total	
  body	
  irradiaKon	
  2	
  Gy	
  for	
  sensiKzed	
  paKents	
  



CondiKoning	
  regimen	
  SIB	
  transplants	
  
	
  
	
  
Young	
  paKents	
  (<20	
  yy)	
  CY200	
  +ATG	
  
	
  
Older	
  paKents	
  FLU	
  CY	
  ATG	
  	
  (+	
  TBI	
  2)/	
  FCC	
  



# old data: in 2015 things have changed (yes?) 
# can we improve the conditioning for SAA in pts over 
40 years? 
# and Unrelated Transplants? 
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Sib BMT 

UD  BMT 

<20 yy 

No HLA = Sib 
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Sib BMT 

ATG+CsA  

41-60 yy 
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41-60 yy 

ATG+CsA  

no resp d+120 

21-60 yy 



# old data: in 2015 things have changed (yes?) 
# can we improve the conditioning for SAA in pts over 
40 years? 
# and Unrelated Transplants? 
# best conditioning regimen ? 
 



FCC (FLU CY CAMP 100) 
UD n=29 
SIB n=21 
 
Age 35 (8-62) 
DxTX  6mm (SIB) 10mm (UD) 
 
BM(24) PB(14) GBM(7) 
BM+PB (5) 



14
4

0
10
20
30
40
50
60
70
80
90

100

acute GvHD chronic GvHD

%
 o

f 
pa

ti
en

ts
FCC for aplastic anemia (Blood 2011) 



	
  -­‐5	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐4	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐3	
  	
  	
  	
  	
  	
  	
  	
  -­‐2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐1	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  0	
  	
  	
  	
  	
  	
  	
  	
  +1	
  	
  	
  +2	
  	
  	
  +3	
  	
  	
  +4	
  	
  	
  +5	
  	
  	
  +6	
  	
  	
  +7	
  	
  	
  	
  	
  	
  +11	
  	
  	
  

BM	
  

MTX	
  

FLUDARABINE	
  30	
  mg/m^2/day	
  x4	
  

CYCLOPHOSPHAMIDE	
  30	
  mg/kg/day	
  x4	
  

ATG	
  :	
  3.75	
  mg/kg/day	
  

condiKoning	
  regimen	
  for	
  UD	
  transplants	
  in	
  acquired	
  SAA:	
  EBMT	
  

MTX	
   MTX	
   MTX	
  

Total	
  body	
  irradiaKon	
  2	
  Gy	
  

Ritux	
  

Ritux=	
  200	
  mg	
  



Chronic GvHD 
FCA   27%  ext 2% 
FCA+TBI 50%  ext 8% 



CondiKoning	
  regimen	
  UD	
  transplants	
  
	
  
	
  
FLU	
  CY	
  CAMPTH	
  (UK	
  )	
  
	
  
FLU	
  CY	
  ATG	
  +TBI	
  2Gy	
  (EBMT-­‐USA-­‐JAPAN)	
  
	
  
	
  



# old data: in 2015 things have changed (yes?) 
# can we improve the conditioning for SAA in pts over 
40 years? 
# and Unrelated Transplants? 
# best conditioning regimen ? 
# how do UD compare with SIB transplants? 
 



N=61 treated at  
1 single Institution 



2013 

127 children 
MSD  n=50 
MUD  n=22 
mMUD  n=32 
mmFAM  n=20 



Low	
  risk	
  paKents	
  
High	
  	
  risk	
  paKents	
  

ALLOGENEIC	
  TRANSPLANTS	
  FOR	
  APLASTIC	
  ANEMIA	
  	
  
Haematologica	
  2015;	
  100;	
  696	
  
	
  
EBMT	
  analysis	
  2014:	
   	
   	
  1448	
  paKents	
  
	
  
Adjusted	
  effect	
  of	
  donor	
  type	
  (UD	
  vs	
  SIB	
  )	
  derived	
  from	
  the	
  mulKvariate	
  analysis	
  
Aper	
  adjusKng	
  for	
  AGE,	
  interval	
  DxTx,	
  use	
  of	
  ATG,	
  use	
  of	
  BM/PB,	
  and	
  CMV	
  status)	
  
	
  

Low	
  risk=	
  age<20;	
  ATG;	
  BM;	
  DxTx	
  <180	
  dd 	
  High	
  risk:	
  Age	
  >20;	
  no	
  ATG;	
  	
  PB;	
  DxTx	
  >180	
  
CMV	
  D-­‐/R-­‐	
   	
   	
   	
   	
  CMV	
  other	
  than	
  D-­‐/R-­‐	
  



UD n=423 

SIB; n=796 

25% 

13% 

Fig. 1a  Acute II-IV GvHD  

P <0.00001 

Fig. 1b  Chronic GvHD  UD n=418 

SIB; n=789 

26% 

14% 

P <0.00001 

Haematologica 2015; 100; 696 



Outcome	
  of	
  UD	
  and	
  SIB	
  transplants	
  
	
  
For	
  SAA	
  
	
  
	
  
Currently	
  almost	
  superimposable	
  
GvHD	
  sKll	
  more	
  frequent	
  in	
  UD	
  TX	
  
	
  
	
  



HLA = Sib 

<40 yy 

Acquired SAA 

Sib BMT 

UD  BMT 

<20 yy 

No HLA = Sib 

no resp d+120 

Sib BMT 

ATG+CsA  

41-60 yy 

ATG+CsA  

no resp d+120 

21-60 yy 

Alt Donor Tx 



# old data: in 2015 things have changed (yes?) 
# can we improve the conditioning for SAA in pts over 
40 years? 
# and Unrelated Transplants? 
# best conditioning regimen ? 
# how do UD compare with SIB transplants? 
# stem cell source? 
 



BM; n=831 

PB; n=617 

83% 

70% 

P <0.00001 



# old data: in 2015 things have changed (yes?) 
# can we improve the conditioning for SAA in pts over 
40 years? 
# and Unrelated Transplants? 
# best conditioning regimen ? 
# how do UD compare with SIB transplants? 
# stem cell source? 
# have results improved overall? 
 



1971-­‐1998;	
  n=1901	
  

1999-­‐2009;	
  n=2610	
  

68%	
  

54%	
  

P<0.0001	
  

BONE	
  MARROW	
  TRANSPLANTATION	
  



CONCLUSIONS	
  
	
  
#	
  40	
  years	
  is	
  sKll	
  an	
  age	
  cut-­‐off	
  
#	
  there	
  is	
  a	
  need	
  for	
  improvement	
  in	
  
paKents	
  over	
  40:	
  test	
  prospecKvely	
  2	
  
condiKoning	
  regimens	
  
#	
  UD	
  and	
  SIB	
  BMT	
  now	
  «almost»	
  
superimposable	
  
#	
  BM	
  remains	
  the	
  standard	
  SC	
  source	
  
#	
  significant	
  overall	
  improvement	
  of	
  
survival	
  for	
  BMT	
  in	
  SAA	
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