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Problems
• ALL is not one disease
• Wide differences exist between elderly, adults and children/

adolescents
• Majority of patients achieving CR relapse
• The most effective regimens are the most toxic
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Figure 1 Ten-year relative survival curves of patients with ALL by major age groups
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What happens to those that relapse?
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What should our best expectations be in newly
diagnosed ALL?
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Goldstone, A. H. et al. Blood 2008;111:1827-1833

Overall survival from diagnosis for donor versus no-donor for Ph-negative patients

~50%



 

 



Myeloablative allogeneic HSCT

Goldstone et al, Blood 2008 (UKALLXII/ECOG2993)

There was still a donor-attributable reduction in relapse
risk for both groups but this did not translate
into survival benefit due to increased TRM



Primary Question

• Is Not “CR1 vs beyond CR1”
           but should be
• “CR1 vs no planned transplant”
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Who should (or shouldn’t) get a
transplant in CR1?…

Risk Stratification



Factor High risk Std Risk

Age >55 <25

WCC B> 30
T > 100 other

Cytogenetics
Near-Hyperdip

+21; t(1:19); Ph+,  (4:11),
-7

Diploid
Hyperdiploid

Immuno-
phenotype

CD10 neg
CD1a neg

?CD20
Cytoplasmic  u chain

CD10 pos

Molecular Hox11L2; ERG

TLX1 + low
ERG/BAALC
FBXW73-17

Notch-1



Outcome by risk stratification

Variation between study groups
Age >35
WCC >30/100
Cytogenetics
CR delayed >4w

0-1 ~25-35%
3-4 ~10%

Unclear if  MRD replaces or adds to current risk stratification?





Primary  determinant of outcome= sensitivity to chemo
 
CR with first induction
Rapid blood or marrow clearance
Prednisolone sensitivity
Well accepted treatment determinant in paediatric ALL.
van Dongen; Lancet 1998
Two post-induction MRD time points
MRD- negative low-risk (43% of all patients) 5y 2% relapse MRD
high-risk group with MRD levels >103 at both time points (15% of
patients) 84% relapse rate
MRD intermediate-risk group (patients) 24% relapse rate years.
 
 

MRD



 

 



Risk stratification 
MRC UKALL14

•Presenting WBC >30 x109/l B-cell (>100 x109/l T-
cell) (Rowe et al, Blood 2005)
•Age >40 (Rowe et al, Blood 2005)
Age >40 is a risk for treatment failure and high TRM w
myeloablative alloHSCT

•High-risk cytogenetic abnormalities (Moorman et al
2007)
•Standard-risk but MRD positive at end phase 2
(Patel et al, BJH 2010)
 



Phase-I Phase-II

Post-intensification 6-9 months



Pre-consolidation MRD studies
• Brüggemann; Blood 2006
       GMALL MRD n=196; MRD >104; DFS=12%
• Mortuza; JCO 2002
       n=85;
       MRD+ at 3 months; DFS=11%
       MRD- at 3 months; DFS=74%
• Vidriales; Blood 2003
       n= 102
       MRD by FC at 35d; even those with <0.05%    had

relapse rate of 50%



MRD kinetics- earlier is better
• Those becoming MRD neg at day 11 or 15 have an

excellent out come with DFS reports of 90-92%

Continuous monitoring

Raff and Gokbuget
Blood 2007



Does MRD directed intervention
improve outcome?



Risk adaptive vs unrestricted
transplant approach

Transplant all adults with HLA-
matched donor

SR + MRD neg = no transplant
IR + MRD neg = no transplant
HR or MRD pos = transplant

vs



GMALL 07/03 trial
• patients with MRD levels consistently <104 = MRD-LR

group
• patients with persistent MRD levels >104 MRD-HR

group
• Maintenance treatment after the first year of therapy

was omitted in MRD-LR patients.
• MRD-HR group were allografted.
PETHEMA ALL-AR-03
• High risk Ph(neg) ALL
• If MRD neg post-consolidation AlloSCT is deferred
• If MRD pos then AlloSCT is offered.
• Preliminary data suggests no detriment of deferring

allo.
 



Outline of protocol NILG-ALL 09/00, MRD study, and treatment realization.

Bassan R et al. Blood 2009;113:4153-4162
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DFS according to MRD study results.

Bassan R et al. Blood 2009;113:4153-4162
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DFS of MRDpos group.

Bassan R et al. Blood 2009;113:4153-4162
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Myeloablative HSCT - how ?

Conditioning regimen:
 
TBI 13.2 Gy
Etoposide or cyclophosphamide
 
 
 
 
 
 

Marks 2006 Biol Blood Marrow Transpl IBMTR



Myeloablative allogeneic HSCT

Non-Relapse Mortality (%)
 3 m

 
6 m 1 yr 2 yr

High Risk
   Donor
   No Donor

 
1.2
1.3

 
5.7
2.3

 
29
10

 
39
12

Std Risk
   Donor
   No Donor

 
0.5
0.4

 
3.4
1.4

 
18
6

 
20
7

Goldstone et al, Blood 2008 (UKALLXII/ECOG2993)



Reduced Intensity Conditioned
AlloHSCT for ALL

 
2yr outcome for those in CR1 (N=28)
OS    52+/-9%
LFS    42+/-10
NRM    18+/-7%

Retrospective EBMT study N=97
Mohty et al, Haematologica 2008 (EBMT)

Update: Blood 2010.
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Mohty, M. et al. Blood 2010;116:4439-4443

Survival probabilities

LFS NRM

Relapse OS

MAC= 449
RIC= 127

 





Marks; Blood 2010
CIBMTR
MAC=1428
RIC=93



Ph+ ALL
• Historically associated with the poorest

prognosis
• Long term OS with CT ~10%
• Long term OS with AlloSCT ~30%
• TKI + chemo
• TKI monotherapy
 
 



 

Imatinib + chemo in Ph+ ALL

 

 

 



Imatinib +/-corticosteroids CR rates of 90% to 100%.



Survival curves.

Foà R et al. Blood 2011;118:6521-6528
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Dasatinib + Corticosteroids

No further treatment, (2)
TKI alone, 19 patients (16 dasatinib, 2 imatinib, and 1 imatinib-dasatinib);
TKI plus chemotherapy (10)
autografting (4),
allografting, 18 patients.
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Ravandi, F. et al. Blood 2010;116:2070-2077

Event-free survival, CR duration, DFS, and overall survival of the patients

Dasatinib + Hyper-CVAD



Khaled, Thomas, Forman; Curr Op Onc 2012





Summary
• ALL is a bad disease
• MRD is the best guide to outcome and may

help avoid unnecessary intensification
• Transplantation delivers the best disease

control
• Patients remain at considerable risk of TRM

even with RIC.
• In Ph+ disease, non-chemo based induction

may lessen alloSCT toxicity.
 
 
 




