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  diagnosis	
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  peripheral	
  blood	
  leukocyte	
  



Molecular	
  probes	
  generated	
  for	
  the	
  MRD	
  study	
  

Bassan	
  R,	
  et	
  al.	
  Blood	
  2009;113:4153–62	
  

•  ≥1	
  Probe:	
  90%	
  
•  2	
  Probes:	
  65%	
  

•  Probe	
  sensi6vity	
  of	
  >10-­‐4:	
  90%	
  

Sensi6vity	
  	
   N	
   %	
  
10-­‐5	
   156	
   51	
  
10-­‐4	
   119	
   39	
  
10-­‐3	
   33	
   10	
  



>10-­‐4	
  

R TIT (x12) 
DepoCyte (x6-8) 

CNS Prophylaxis 

= Lineage-targeted HD-MTX infusion cycles (SJH-derived) 
             B-lin: 2.5 g/m2 

 T-lin: 5 g/m2 

 NB: age >55: 1.5 g/m2 
  

HD (3),(5),(7)  

C (1),(2),(4),(6),(8) = Conventional-dose cycles (no. 2,4,6: Paediatric-type AIEOP-derived) 

weeks 17 20 23 5 8 11 14 1 

Pre C (2) HD (3) C (4) HD (5) C (6) HD (7) 

MRD	
  
TP-­‐1	
  
w4	
  ê	
  	
  

TP-­‐2	
  
w10	
  ê	
  	
  

TP-­‐3	
  
w16	
  ê	
  	
  

TP-­‐4	
  
w22	
  ê	
  	
  

MRD	
  

C (8) C (1) 
(-) 
(+) 

Maint 

SCT or 
AU/M 

CR 

VHR	
   Early	
  alloHSCT	
  

•  WBC	
  >100x106	
  cells/µL	
  
•  Early/mature	
  T	
  
•  Adverse	
  cytogene@cs:	
  Ph,	
  MLL	
  at	
  q23,	
  +8,	
  -­‐7,	
  del6q,	
  t(8;14),	
  NTr	
  (60-­‐78),	
  low	
  hypo	
  (30-­‐39),	
  complex	
  
	
  

VHR:	
  

NILG	
  study	
  10/2007	
  

Bassan	
  R,	
  et	
  al.	
  Haematologica	
  2015;100:786–93;	
  h1ps://clinicaltrials.gov/ct2/show/NCT00795756	
  



NILG	
  10/07	
  protocol:	
  pa6ents	
  characteris6cs	
  	
  

	
  
BCP,	
  B-­‐cell	
  precursor;	
  NR,	
  no	
  response;	
  TCP,	
  T-­‐cell	
  precursor	
  

A	
  Rambaldi,	
  personal	
  communica@on	
  

	
  	
  
	
  	
  

ALL	
  Ph(-­‐)	
  
n=163	
  

TCP-­‐ALL	
  
n=44	
  

BCP-­‐ALL	
  
n=119	
  

Age	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Median(range)	
   38	
  (17	
  -­‐	
  65)	
   42	
  (17	
  -­‐	
  67)	
  

Gender	
  M/F	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  N(%)	
   28/16	
  (63.6)	
   66/53	
  (55.5)	
  

Risk	
  stra6fica6on	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  N(%)	
  
	
  	
  	
  	
  Standard-­‐risk	
   11	
  (25.0)	
   62	
  (52.1)	
  

	
  	
  	
  	
  High-­‐risk	
   0	
  (0.0)	
   22	
  (18.5)	
  

	
  	
  	
  	
  Very	
  high	
  risk	
   33	
  (75.0)	
   35	
  (29.4)	
  



Ph-­‐	
  ALL	
  (N=163)	
  

TCP-­‐ALL	
  	
  
(n=44)	
  

BCP-­‐ALL	
  	
  
(n=119)	
  

CR	
   43	
  (98%)	
   99	
  (83%)	
  

NR	
   1	
  (2%)	
   6	
  (5%)	
  

ED	
   0	
   14	
  (12%)	
  

NILG	
  10/07	
  protocol:	
  haematological	
  response*	
  	
  

*Evaluated	
  aber	
  2	
  cycles	
  
BCP,	
  B-­‐cell	
  precursor;	
  NR,	
  no	
  response;	
  TCP,	
  T-­‐cell	
  precursor	
  

A	
  Rambaldi,	
  personal	
  communica@on	
  



MRD	
  EVALUATION	
  
Ph-­‐	
  	
  (N=163)	
  

TCP-­‐ALL	
  
(n=44)	
  

BCP-­‐ALL	
  
(n=119)	
  

TP2	
  (W10)	
   N	
   41	
   93	
  
Evaluable	
   36	
  (88%)	
   75	
  (81%)	
  
	
  	
  MRD≥10-­‐4	
   9	
  (25%)	
   23	
  (31%)	
  
	
  	
  MRD	
  neg/≤10-­‐4	
   27	
  (75%)	
   52	
  (69%)	
  

TP3	
  (W16)	
   N	
   18	
   61	
  
Evaluable	
   14	
  (78%)	
   40	
  (66%)	
  
	
  	
  MRD≥10-­‐4	
   3	
  (21%)	
   5	
  (12.5%)	
  
	
  	
  MRD	
  neg/≤10-­‐4	
   11	
  (79%)	
   35	
  (87.5%)	
  

TP4	
  (W22)	
   N	
   18	
   61	
  
Evaluable	
   14	
  (78%)	
   44	
  (72%)	
  
	
  	
  MRD≥10-­‐4	
   4	
  (29%)	
   13	
  (30%)	
  
	
  	
  MRD	
  neg/≤10-­‐4	
   10	
  (71%)	
   31	
  (70%)	
  

MRD	
  evalua6on	
  at	
  different	
  6me	
  points	
  

A	
  Rambaldi,	
  personal	
  communica@on	
  



0	
  

0,1	
  

0,2	
  

0,3	
  

0,4	
  

0,5	
  

0,6	
  

0,7	
  

0,8	
  

0,9	
  

1	
  

0	
   1	
   2	
   3	
   4	
   5	
   6	
   7	
   8	
  

Cu
m
ul
a@

ve
	
  In
ci
de

nc
e	
  

MRD	
  >=10-­‐4	
  

MRD	
  neg/<10-­‐4	
  

Pa6ents	
  at	
  risk	
  (events)	
  

MRD≥10-­‐4	
   31	
   (12)	
   14	
   (3)	
   10	
   (1)	
   9	
   (0)	
   8	
   (1)	
   4	
   (0)	
   4	
   (0)	
   2	
   (0)	
   0	
  

MRD-­‐neg/<10-­‐4	
   78	
   (10)	
   65	
   (4)	
   58	
   (4)	
   53	
   (2)	
   41	
   (2)	
   30	
   (1)	
   21	
   (0)	
   6	
   (1)	
   0	
  

5-­‐year	
  relapse	
  incidence	
  rate:	
  32%	
  

5-­‐year	
  relapse	
  incidence	
  rate:	
  67%	
  

Log-­‐rank	
  test	
  	
  p=0.0004	
  

HSCT:	
  18	
  (58%)	
  

HSCT:	
  31	
  (40%);	
  25	
  VHR	
  

CIR	
  by	
  TP2	
  MRD	
  in	
  Ph-­‐	
  ALL	
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  incidence	
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  relapse	
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MRD	
  neg/<10-­‐4	
  

MRD	
  >=10-­‐4	
  

Pa6ents	
  at	
  risk	
  (events)	
  

MRD-­‐neg/<10-­‐4	
   78	
   (13)	
   65	
   (7)	
   58	
   (4)	
   53	
   (3)	
   41	
   (2)	
   30	
   (1)	
   21	
   (0)	
   6	
   (1)	
   0	
  

MRD≥10-­‐4	
   31	
   (17)	
   14	
   (4)	
   10	
   (1)	
   9	
   (0)	
   8	
   (1)	
   4	
   (0)	
   4	
   (0)	
   2	
   (0)	
   0	
  

5-­‐year	
  DFS:	
  61%	
  

5-­‐year	
  DFS:	
  29%	
  

Log-­‐rank	
  test	
  	
  p<0.0001	
  

DFS	
  by	
  TP2	
  MRD	
  in	
  Ph-­‐	
  ALL	
  

A	
  Rambaldi,	
  personal	
  communica@on	
  

-­‐neg/<10-­‐4	
  	
  	
  	
   	
  Total	
  events:	
  31/78	
  (40%)	
  

≥10-­‐4	
   	
  Total	
  events:	
  23/31	
  (74%)	
  

Years	
  



Pa6ents	
  	
  
at	
  risk	
  (events)	
   163	
   (40)	
   120	
   (19)	
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5-­‐year	
  OS:	
  55%	
  

Total	
  events:	
  71/163	
  (44%)	
  

Overall	
  Survival	
  in	
  Ph-­‐	
  ALL	
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  overall	
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Pa6ents	
  at	
  risk	
  (events)	
  

TCP-­‐ALL	
   44	
   (4)	
   39	
   (6)	
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   (0)	
   32	
   (1)	
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   (0)	
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   (0)	
   11	
   (0)	
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   (0)	
   1	
  

BCP-­‐ALL	
   119	
   (36)	
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   (13)	
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Log-­‐rank	
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  p=0.0033	
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  according	
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OS	
  according	
  to	
  lineage	
  	
  

TCP-­‐ALL	
  	
  	
  	
  Total	
  events:	
  11/44	
  (25%)	
  

BCP-­‐ALL	
  	
  	
  	
  Total	
  events:	
  60/119	
  (50%)	
  

Years	
  



GIMEMA	
  LAL	
  1913	
  

weeks 17 20 23 5 8 11 14 1 

Pr
e 

C (1) C (2) HD (3) C (4) HD (5) C (6) HD (7) C (8) 

MRD TP-1 
w4 ê  

TP-2 
w10 ê  

TP-3 
w16 ê  

TP-4 
w22 ê  

CR 

VHR 
HR MRDunk 

allogeneic SCT 

>10-­‐4	
  
MRD/ 
Risk-oriented 
Therapy 

* 

*blood stem cell harvest (all patients),  
  CT-PET (LL patients only) 

Adult	
  (NILG)	
   Pediatric-­‐derived	
  	
  
(BFM)	
  

Pediatric-­‐derived	
  	
  
(SJH)	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  LT-­‐MTX	
  

PEG-­‐Asp	
  2,000	
  IU/m2	
  (capped	
  3750)	
  age	
  18	
  55	
  years,	
  1,000	
  IU/m2	
  age	
  >55	
  years	
  

Peg-­‐
ASP	
  

MRD	
  

GIMEMA,	
  Gruppo	
  Italiano	
  Malane	
  Ematologiche	
  dell'Adulto	
  

h1ps://clinicaltrials.gov/ct2/show/NCT02067143	
  

Na6onal	
  Treatment	
  Program	
  of	
  Philadelphia	
  Chromosome-­‐nega6ve	
  Adult	
  
Acute	
  Lymphoblas6c	
  Leukemia	
  with	
  Pegylated	
  Asparaginase	
  Added	
  to	
  a	
  
Lineage-­‐Targeted	
  Risk-­‐	
  and	
  Minimal	
  Residual	
  Disease-­‐Oriented	
  Strategy	
  



Molecular	
  probes	
  generated	
  for	
  the	
  MRD	
  study	
  
(GIMEMA	
  study	
  LAL	
  1913:	
  Ph-­‐	
  ALL)	
  

A	
  Rambaldi,	
  personal	
  communica@on	
  

•  ≥1	
  probe:	
  94%	
  
•  2	
  probes:	
  87%	
  
•  Probe	
  sensi6vity	
  of	
  ≥10-­‐4:	
  100%	
  

Sensi6vity	
  	
   N	
   %	
  
10-­‐5	
   45	
   61	
  
10-­‐4	
   29	
   39	
  

3	
  Labs	
  involved:	
  Bergamo,	
  Roma,	
  Palermo	
  



HSCT	
  for	
  no	
  one	
  
	
  
MRD-­‐nega6ve	
  (with	
  acceptable	
  risk	
  profile)	
  

HSCT	
  for	
  everyone	
  

MRD	
  posi6ve	
  or	
  	
  
MRD	
  nega@ve	
  without*	
  acceptable	
  risk	
  profile	
  

Role	
  of	
  HSCT	
  

*Any	
  of:	
  Ph+,	
  t(4;11),	
  t(1;19),	
  t(8;14),	
  abnormal	
  11q23,	
  +8,	
  -­‐7,	
  del6q,	
  low	
  hypodiploidy,	
  near	
  triploidy	
  
or	
  complex	
  karyotype	
  



Limits	
  of	
  the	
  MRD	
  driven	
  strategy	
  

•  MRD-­‐	
  pa@ents	
  relapse	
  in	
  25%	
  of	
  cases	
  

•  Poor	
  results	
  with	
  alloHSCT	
  (nega@ve	
  selec@on)	
  



Program	
  overview	
  

1.   Ra6onale,	
  MRD	
  strategy	
  and	
  results	
  of	
  recent	
  trials	
  

2.   How	
  to	
  improve	
  the	
  outcome	
  of	
  MRD-­‐	
  and	
  MRD+	
  



Rituximab: the very good, old friend 



Chemo-­‐immunotherapy	
  with	
  a	
  modified	
  Hyper-­‐CVAD	
  and	
  
Rituximab	
  Regimen	
  improves	
  outcome	
  in	
  de	
  novo	
  Ph-­‐	
  BCP-­‐ALL	
  

Thomas et al, JCO 2010 

Outcomes in patients <60 years old. Comparison with an historical cohort. 
No significant differences in OS  

p NS 



Rituximab	
  in	
  B-­‐Lineage	
  Adult	
  ALL	
  

n engl j med 375;11 nejm.org September 15, 20161048

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

The difference in event-free survival was most-
ly due to a lower incidence of relapse in the 
rituximab group, with a subdistribution hazard 
ratio of 0.52 (95% CI, 0.31 to 0.89; P = 0.02) 
(Fig. 1B). In contrast, the cumulative incidence 
of death during the first remission was similar 
in the two groups, with a subdistribution hazard 
ratio of 0.98 (95% CI, 0.45 to 2.12; P = 0.96) 

(Fig. 1C). This benefit in event-free survival did 
not translate into significantly longer overall 
survival (hazard ratio, 0.70; 95% CI, 0.46 to 1.07; 
P = 0.10) (Fig. 1D).

Early peripheral-blood and bone marrow blast 
clearance did not differ significantly between 
the two groups. After induction with or without 
salvage reinduction, the rate of complete remis-

Figure 1. Clinical Outcomes in the Rituximab and Control Groups.

Panel A shows the rate of event-free survival over time, which was estimated at 65% (95% confidence interval [CI], 56 to 75) in the ritux-
imab group versus 52% (95% CI, 43 to 63) in the control group at 2 years and at 55% (95% CI, 46 to 66) and 43% (95% CI, 34 to 55), re-
spectively, at 4 years. Panel B shows the cumulative incidence of relapse over time; at 2 years and 4 years, respectively, the cumulative 
incidence was estimated at 18% (95% CI, 11 to 27) and 25% (95% CI, 16 to 35) in the rituximab group versus 32% (95% CI, 22 to 42) 
and 41% (95% CI, 30 to 51) in the control group. Panel C shows the cumulative incidence of death during the first remission; at 2 years, 
the cumulative incidence was estimated at 12% (95% CI, 6 to 19) in the rituximab group and 12% (95% CI, 6 to 19) in the control group; 
at 4 years, these estimates were 16% (95 CI, 9 to 24) and 12% (95% CI, 6 to 19), respectively. Panel D shows the rate of overall survival, 
which was estimated at 71% (95% CI, 62 to 80) in the rituximab group and 64% (95% CI, 55 to 74) in the control group at 2 years and at 
61% (95% CI, 52 to 72) and 50% (95% CI, 41 to 62), respectively, at 4 years. Censoring of data is indicated by the vertical bars.
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Effect	
  of	
  Rituximab	
  Treatment	
  in	
  Subgroups	
  of	
  Pa6ents	
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  2016	
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T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

showed no treatment-by-subgroup interaction, 
with hazard ratios consistently favoring the 
rituximab group across subgroups defined by 
age, presence or absence of central nervous sys-
tem involvement, white-cell count, and CD20 
expression level (Fig. 2). A more pronounced 
effect of rituximab was observed in patients 
with higher levels of CD20 expression, although 
the difference was not significant.

Adherence to Rituximab Treatment and Safety
The percentages of patients receiving all planned 
rituximab infusions during the successive treat-
ment phases were 94% (99 of 105 patients) for 
induction, 84% (77 of 92) for consolidation 
block 1, 77% (71 of 92) for consolidation block 3, 
88% (70 of 80) for consolidation block 4, 80% 
(56 of 70) for consolidation block 6, 85% (45 of 
53) for late intensification, 76% (35 of 46) for 
consolidation block 7, and 79% (34 of 43) for 
consolidation block 9 (Fig. S3 in the Supplemen-
tary Appendix).

Overall, 246 severe adverse events were re-
ported in 124 patients (67 patients with 1 event, 
26 with 2 events, 13 with 3 events, and 18 with 
4 or more events). The overall incidence of severe 

events did not differ significantly between the 
two groups (Table 3). Although infectious events 
were slightly more frequent in the rituximab 
group, the difference was not significant. Among 
the 16 patients who had severe allergic events (of 
which all but 1 was related to asparaginase ad-
ministration), only 2 were in the rituximab group 
(P = 0.002). When all asparaginase-containing 
treatment phases were analyzed separately, this 
better side-effect profile did not significantly 
affect adherence to the planned asparaginase 
therapy until at least the end of the late intensi-
fication phase. However, more patients in the 
control group than in the rituximab group re-
quired a switch to the erwinia form of asparagi-
nase during the course of therapy, as specified 
by the protocol in cases of clinical allergic reac-
tion to native Escherichia coli asparaginase (Fig. S4 
in the Supplementary Appendix). All reported 
grade 3 or 4 adverse events are listed in Table S4 
in the Supplementary Appendix.

Discussion

This randomized study showed that the addition 
of rituximab to standard chemotherapy signifi-

Figure 2. Effect of Rituximab Treatment in Subgroups of Patients.

Shown are the hazard ratios for failure of complete remission induction, relapse, or death among patients receiving 
rituximab added to chemotherapy as compared with those receiving chemotherapy alone in subgroups defined accord-
ing to age, presence or absence of central nervous system involvement, white-cell count, and level of CD20 antigen 
expression at baseline. No evidence of a significant interaction was found. The gray squares indicate hazard ratios, 
with the size of each square proportional to the number of patients in the subgroup. Information about central nervous 
system involvement was missing for one patient in the rituximab group. The diamond and the dashed line indicate 
the overall hazard ratio for the whole patient cohort.
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8.0) in the inotuzumab ozogamicin group versus 
5.7 months (95% CI, 0.8 to not reached) in the 
standard-therapy group.

In the intention-to-treat survival analysis 
(which included 164 patients in the inotuzumab 
ozogamicin group and 162 patients in the stan-
dard-therapy group), progression-free survival 
was significantly longer in the inotuzumab ozo-
gamicin group than in the standard-therapy 
group (median, 5.0 months [95% CI, 3.7 to 5.6] 
vs. 1.8 months [95% CI, 1.5 to 2.2]; hazard ratio 
for disease progression, starting new induction 
therapy or stem-cell transplantation without 
achieving complete remission, or death, 0.45 
[97.5% CI, 0.34 to 0.61]; P<0.001) (Fig. 2B). Me-
dian overall survival was 7.7 months (95% CI, 
6.0 to 9.2) in the inotuzumab ozogamicin group 
and 6.7 months (95% CI, 4.9 to 8.3) in the 
standard-therapy group, and the hazard ratio for 
death was 0.77 (97.5% CI, 0.58 to 1.03) (P = 0.04); 
the rate of 2-year overall survival was 23% (95% 
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Figure 2. Duration of Remission, Progression-free  
Survival, and Overall Survival.

Panel A shows the probability of remaining in remis-
sion among patients who achieved complete remis-
sion or complete remission with incomplete hemato-
logic recovery (as determined by investigator’s 
assessment). The median duration of remission was 
4.6 months (95% CI, 3.9 to 5.4) in the inotuzumab 
ozogamicin group and 3.1 months (95% CI, 1.4 to 4.9) 
in the standard-therapy group; the hazard ratio is for 
disease progression or death. Panel B shows the prob-
ability of progression-free survival in the two groups. 
The median progression-free survival was 5.0 months 
(95% CI, 3.7 to 5.6) in the inotuzumab ozogamicin 
group and 1.8 months (95% CI, 1.5 to 2.2) in the stan-
dard-therapy group; the hazard ratio is for disease 
progression, starting new induction therapy or stem-
cell transplantation without achieving complete remis-
sion, or death. Panel C shows the probability of overall 
survival in the two groups. The median overall survival 
was 7.7 months (95% CI, 6.0 to 9.2) in the inotuzumab 
ozogamicin group and 6.7 months (95% CI, 4.9 to 8.3) 
in the standard-therapy group; the hazard ratio is for 
death. The analysis of duration of remission was per-
formed in the remission-analysis population; the sur-
vival analyses were performed in the intention-to-treat 
population. Medians were estimated with the Kaplan–
Meier method. P values were determined by means of 
the log-rank test with adjustment for stratification. 
Hazard ratios and corresponding confidence intervals 
were estimated by means of a Cox proportional-haz-
ard regression analysis with adjustment for stratifica-
tion. The duration of follow-up was different for each 
outcome.
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8.0) in the inotuzumab ozogamicin group versus 
5.7 months (95% CI, 0.8 to not reached) in the 
standard-therapy group.

In the intention-to-treat survival analysis 
(which included 164 patients in the inotuzumab 
ozogamicin group and 162 patients in the stan-
dard-therapy group), progression-free survival 
was significantly longer in the inotuzumab ozo-
gamicin group than in the standard-therapy 
group (median, 5.0 months [95% CI, 3.7 to 5.6] 
vs. 1.8 months [95% CI, 1.5 to 2.2]; hazard ratio 
for disease progression, starting new induction 
therapy or stem-cell transplantation without 
achieving complete remission, or death, 0.45 
[97.5% CI, 0.34 to 0.61]; P<0.001) (Fig. 2B). Me-
dian overall survival was 7.7 months (95% CI, 
6.0 to 9.2) in the inotuzumab ozogamicin group 
and 6.7 months (95% CI, 4.9 to 8.3) in the 
standard-therapy group, and the hazard ratio for 
death was 0.77 (97.5% CI, 0.58 to 1.03) (P = 0.04); 
the rate of 2-year overall survival was 23% (95% 
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Figure 2. Duration of Remission, Progression-free  
Survival, and Overall Survival.

Panel A shows the probability of remaining in remis-
sion among patients who achieved complete remis-
sion or complete remission with incomplete hemato-
logic recovery (as determined by investigator’s 
assessment). The median duration of remission was 
4.6 months (95% CI, 3.9 to 5.4) in the inotuzumab 
ozogamicin group and 3.1 months (95% CI, 1.4 to 4.9) 
in the standard-therapy group; the hazard ratio is for 
disease progression or death. Panel B shows the prob-
ability of progression-free survival in the two groups. 
The median progression-free survival was 5.0 months 
(95% CI, 3.7 to 5.6) in the inotuzumab ozogamicin 
group and 1.8 months (95% CI, 1.5 to 2.2) in the stan-
dard-therapy group; the hazard ratio is for disease 
progression, starting new induction therapy or stem-
cell transplantation without achieving complete remis-
sion, or death. Panel C shows the probability of overall 
survival in the two groups. The median overall survival 
was 7.7 months (95% CI, 6.0 to 9.2) in the inotuzumab 
ozogamicin group and 6.7 months (95% CI, 4.9 to 8.3) 
in the standard-therapy group; the hazard ratio is for 
death. The analysis of duration of remission was per-
formed in the remission-analysis population; the sur-
vival analyses were performed in the intention-to-treat 
population. Medians were estimated with the Kaplan–
Meier method. P values were determined by means of 
the log-rank test with adjustment for stratification. 
Hazard ratios and corresponding confidence intervals 
were estimated by means of a Cox proportional-haz-
ard regression analysis with adjustment for stratifica-
tion. The duration of follow-up was different for each 
outcome.
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The	
  possible	
  new	
  na6onal	
  treatment	
  program	
  	
  
for	
  adult	
  ALL	
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•  MRD	
  guides	
  a	
  modern	
  treatment	
  strategy	
  in	
  adult	
  ALL	
  	
  

•  MRD	
  helps	
  to	
  iden@fy	
  pa@ents	
  with	
  chemo-­‐resistant	
  disease	
  
despite	
  the	
  use	
  of	
  intensified	
  paediatric-­‐like	
  protocols	
  

•  AlloHSCT	
  should	
  be	
  reserved	
  to	
  very	
  high	
  risk	
  pa@ents	
  (by	
  
molecular	
  gene@cs)	
  and	
  those	
  failing	
  to	
  achieve	
  a	
  	
  
molecular	
  remission	
  

•  Innova@ve	
  treatments	
  are	
  now	
  available	
  for	
  the	
  treatment	
  of	
  
MRD-­‐posi@ve	
  pa@ents	
  	
  

Conclusions	
  


