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de Thé, Cell, 1991; Kastner, Blood 1999; Lin, Minucci, Mol Cell 2000
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• OS, 77% at 10 years
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• Too much chemotherapy in standard-risk patients?
o Hospitalizations
o Long-term events

• Place for arsenic trioxide (ATO)?
o Biological effects of ATO
o ATO therapy

• Standard-risk patients: « no-chemo treatment »
• High-WBC patients
• Elderly patients

• Optimal management of high-WBC patients?
o Early deaths
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DNR 60 mg/m2 x3
AraC 200 mg/m2 x7
ATRA 45 mg/m2

DNR 60 mg/m2 x3
AraC 200 mg/m2 x7

DNR 45 mg/m2 x3
AraC 1g/m2 x8

Induction

Conso 1

Conso 2

R

None / intermittent ATRA / continuous MTX & 6MP / both2y-Maint.

��� ������������ ��
�!

ATRA 45 mg/m 2

D-3 until CR

DNR 60 mg/m2 x3
AraC 200 mg/m2 x7

ATRA 45 mg/m2

until CR or increased WBC

R 
2x2
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• GIMEMA

o Lo-Coco F, Avvisati G, Vignetti M, et al. 
Front-line treatment of acute promyelocytic leukemia w ith AIDA induction 
followed by risk-adapted consolidation for adults youn ger than 61 years: 
Results of the AIDA-2000 trial of the GIMEMA Group. 
Blood 2011;116:3171–3179. 

• PETHEMA
o Sanz MA, Montesinos P, Rayon C, et al. 

Risk-adapted treatment of acute promyelocytic leukemia based on
all-trans retinoic acid and anthracycline with addition of cytarabine in 
consolidation therapy for high-risk patients: Further improvements in 
treatment outcome. 
Blood 2010;115:5137–5146. 



DNR 60 mg/m2 x3
AraC 200 mg/m2 x7

DNR 45 mg/m2 x3
AraC 1 g/m2 x8

Induction

Conso 1

Conso 2

R

2y-Maint.
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ATRA 45 mg/m2

D-3 until CR

DNR 60 mg/m2 x3
AraC 200 mg/m2 x7

ATRA 45 mg/m2

D-3 until CR

DNR 60 mg/m2 x3

DNR 60 mg/m2 x3

DNR 45 mg/m2 x3

intermittent ATRA + continuous MTX & 6MP
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• Closed after the first interim analysis
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ATRA 45 mg/m2

Ida 12 mg/m2 x3 (1/3/5)
AraC 200 mg/m2 x7

Ida 12 mg/m2 x3
AraC 200 mg/m 2 x7

Ida 9 mg/m2 x3
AraC 1g/m 2 x8

Ida 12 mg/m2 x3
ATO 25 days

Ida 9 mg/m2 x3
ATO 25 days

Ida 12 mg/m2 x3
ATRA  15 days

Ida 9 mg/m2 x3
ATRA 15 days

Induction

Conso 1

Conso 2

R

intermittent ATRA + continuous MTX & 6MP
2y-Maint.
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• Standard -risk patients (<70y, WBC<10 G/L)
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Ades et al. ASH 2013



��� ����#��������� ��
�!
• Deaths during Tx

Ades et al. ASH 2013

N=382 APL

ARAC ARM
N=117

CONSO-2
N=101

ATO ARM
N=118

CONSO-2
N=106

ATRA ARM
N=117

CONSO-2
N=107
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Maintenance
N=99

Maintenance
N=106

N=106
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• India • Iran

o 2 ATO cycles only
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• Australasian Leukaemia and Lymphoma Group
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• ATRA-ATO, 100% CR • ATRA-CTx, 95% CR, 5% ED
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Lallemand, JEM 1999; Rego PNAS 2000; Nasr, Nat Med 2008
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Daniel, Blood 1993, Koken EMBO J 1994, Weiss, Dyck Cell 19 94, Sahin JCB 2014 
P
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Sequestration
Acetylation….
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Daniel, Blood 1993; Koken, EMBO J 1994; Weiss, Dyck, Cell 1994
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Zhu  PNAS  1997, 1999, Lallemand JEM 1999
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RING B B Coiled-Coil DNA HORMONE

D522 AF2*

NLS

ATO RA
K49

0

Zhu  PNAS  1997, 1999,  
Lallemand JEM  2001, Nat Cell Biol 2008, Jeanne Cancer Cell, Zhang Science 2010

�*�+�������&�����
��
���
"���



��	��� '
��
�&�

1. Differentiation reflects transcriptional activation, 
but does not suffice for cure
o Other retinoids, which activate transcription but do not degrade RARA,  

can differentiate APL, but never cure mice.
o In PLZF-RARA models, RA induces differentiation but  does not clear APL 

nor induce loss of clonogenic activity.

2. PML-RARA degradation re-activates a PML-P53 
axis , which is responsible for cure
o Genes selectively induced by high-dose RA are assoc iated with cell cycle 

arest and are P53 targets. 
o PML drives P53 activation, APL clearance, and loss of clonogenic activity 

APL  mouse

RA-treatment

Untreated
secondary
recipient

Ablain, JEM 2013, Nat Med 2014
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ATRA 45 mg/m2

DNR 60 mg/m2 x3
AraC 200 mg/m2 x7

DNR 60 mg/m2 x3
AraC 200 mg/m2 x7

DNR 45 mg/m2 x3
AraC 2 g/m 2 x10

Induction

Conso 1

Conso 2

intermittent ATRA + continuous MTX & 6MP2y-Maint.
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+ IT CTx
prophylaxis
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• PETHEMA LPA99

o IDA, MTZ
o No AraC

Standard-risk

• APL-2000 with AraC
o DNR
o AraC
o ID-AraC (conso 2)

• 1g x 8 to 2g x 10

High WBC
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ATRA 45 mg/m2

Dexamethasone D1-3
Ida 12 mg/m2 x3 (1/3/5)
AraC 200 mg/m2 x7

Ida 12 mg/m2 x3
AraC 200 mg/m 2 x7

Ida 9 mg/m2 x3
AraC 1 g/m 2 x8

Induction

Conso 1

Conso 2

R

intermittent ATRA + continuous MTX & 6MP2y-Maint.
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Ida 12 mg/m2 x3
ATO 25 days

Ida 9 mg/m2 x3
ATO 25 days

+ IT CTx
prophylaxis
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• N= 100 APL patients

o 29 not included in a clinical trial (41% treated in IC U)
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• Early death is still a problem , 

underestimated in clinical trials
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• In the clinical setting, ATO or ATO + ATRA may be 

sufficient for cure (not possible with ATRA alone)

o This is currently used to decrease front-line CTx, and even suppress it 
in standard-risk patients.

o Oral ATO formulations should permit oral APL Tx in t he very next future.

o Long-term effects of ATO remain to be defined.

• Early events remain the main APL issue

o Very early hemorrhagic deaths.

o Differentiation syndrome during induction.


