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APL: evolution over time

1957: First description as AML-entity Hillestad ,Acta Medica Scandinavica



Thrombo-Hemorrhagic Syndrome of APL
Variability of Clinical Manifestations

• Catastrophic internal hemorrhage

– Intracranial, pulmonary, other

• Muco-cutaneous hemorrhage

• Thrombosis

- DVT, cerebral, myocardial, cerebral, splanchnic, other

• Laboratory DIC only

• None of the above



Study ED rate (< 30 d)

Swedish Registry1 29 %

SEER (USA)2 17 %

Stanford University3 26 %

Canadian Registry4 22 %

1Lehman, Leukemia 2011; 2Park, Blood 2011;  3McClellan, Haematologica 2011; 4 Paulson,  BJH 2014

Continuing Early Death in APL
Population-based studies



APL- characteristics

Coagulation disorders  : DIC and  Fibrinolysis

Morphology: M3, M3v

Flow cytometry (CD33+, CD117+, HLA-DR-, CD34-)

Cytogenetics : t(15;17)

Molecular biology : PML-RAR (bcr1> bcr2>bcr3)



• Unique to APL (disease hallmark)

• Strongly correlated with pathogenesis

• Targeted by specific therapies

• Detection predicts response to treatment

• Ideal marker for residual disease monitoring

The PML/RAR fusion protein
Why so important in diagnosis and treatment 



 Rare disease

 0.14 cases /100000/ year in EU 

And in Belgium ?

Belgium cancer registry 2009-2013

APL-epidemiology

Sant et al , Lancet Oncology,2014



 Ethnic factors
-Incidence elevated in Hispanic population in US
(Dores et al, Blood 2012)

 correlation with BMI (Tedesco et al, Ther Adv Hematol2011)

 Frequently secondary 
-15% in APL2006 trial (Ades N, DES 2013)

APL – Etiologies 



Responses with anthracycline chemo

Jean Bernard: Daunorubicin + massive platelet transfusions

Up to 80% CR, 40 to 50% prolonged CR 
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Vitamin A derivative, employed in Chinese traditional 
medicine

 1988: All transretinoic acid (ATRA) 
90% complete remissions, through differentiation of APL cells (Huang, 

Blood, 1988)

All-trans retinoic acid (ATRA)



 1991: ATRA+ chemotherapy better than chemotherapy
alone ( Fenaux ,ASH plenary 1991, Blood 1993)

90% CR, 25 % relapses

Treatment of APL: evolution over time



2000: Risk-assessment, “Sanz-score” (Sanz, Blood, 2000)

Definition of risk categories. GIMEMA and 
PETHEMA

 WBC >10.000/mm3 

 Platelets <40.000/mm3 
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Fenaux et al, 1993; Mandelli et al, 1997; Sanz et al, 1999; Burnett et al, 1998;Tallman et al 2002, 
Asou et al, 2007;  Lengfelder et al 2009, Iland et al, 2012 

Survival of APL patients in the pre and post 
ATRA era



Treatment of APL: ATRA + chemotherapy

80% of the patients cured

 Early death (9-30%)

 Relapse (5-20%)

 Death in CR (5%)

Therapy related MDS and AML (1-2%)

Treatment of APL: evolution over time



• Agent used in traditional Chinese medicine for the treatment of 
various conditions

• High efficacy of ATO in APL reported in 1992 by a Chinese study, 
confirmed in a randomized US study

• Approved by FDA for relapsed APL in 2000
OS RFS

Soignet et al., JCO 2001

Arsenic trioxide (ATO) in APL



• ATRA and ATO both induce differentiation (mainly ATRA)

• ATRA and ATO both degrade PML/RARA
– ATRA degrades PML/RARA through its RARA moiety
– ATO degrades PML/RARA through its PML moiety

• ATO and ATRA both reform PML nuclear bodies (mainly ATO)
–

• …. ATO and ATRA have additive or synergistic
effects (Lallemand Breitenbach, J Exp Med, 1999; Chen, PNAS 2004)

ATRA+ATO

ATRA

ATO

ATO and ATRA
Two targeted drugs in APL



Acute Promyelocytic Leukemia
Low/intermediate Sanz risk

(WBC ≤10 x 109/L) 

ATO

ATRA
+

R

Chemotherapy

ATRA
+

Lo-Coco et al. NEJM 2013

APL0406 randomized trial



APL0406 randomized trial
ATO + ATRA vs. AIDA

Arm A

Arm B

Lo Coco , NEJM 2013





APL0406: results of the initial series (156 pts)

Lo Coco , NEJM 2013

OS EFS



• ATO has been approved by EMA in low/intermediate risk APL

• Early death remains an issue in APL 

• High-risk trial ongoing with ATO-ATRA

• Pediatric population still an issue

So…………

• ATRA + ATO is at least not inferior and may be superior to ATRA + CHT
in the treatment of patients with low-to-intermediate-risk APL



First description1957

Specific chromosome lesion 
identified

1977
Response to ATRA 
(Vit. A derivative)

1987

Altered genes identified1990

High cure rates with
ATRA + Chemo 1993

Response to 
Arsenic Trioxide (ATO)1996

Chemo-free (ATO + ATRA) 2006-12

Responses with 
anthracycline chemo 1973

Acute Promyelocytic Leukemia:
From Highly Fatal to Highly Curable



APL-Diagnosis

Leucocytes

High-risk
Leuc> 10G/mcl

Non-high-risk
Leuc< 10G/mcl

Anthracycline based Induction
e.g. AIDA (ATRA+Idarubicine)

ATO+ATRA Induction

3x consolidation:
1) ATRA + Idarubicine
2) ATRA + Mitoxantrone
3) ATRA + Idarubicine

4x consolidation:
ATRA+ATO

If RT-PCR negative:
maintenance:
1) 6-Mercaptopurine
2) Methotreaxate
3) ATRA

If RT-PCR negative:
No maintenance

Anthracycline based Induction
e.g. AIDA (ATRA+Idarubicine)

3x consolidation:
1) ATRA + Idarubicine +Ara-C
2) ATRA + Mitoxantrone
3) ATRA + Idarubicine + Ara-C

If RT-PCR negative:
maintenance:
1) 6-Mercaptopurine
2) Methotreaxate
3) ATRA

Option 2 Option 1

GERMAN INTERGROUP RECOMMENDATIONS ON THE DIAGNOSTIC AND THERAPEUTIC MANAGEMENT 
OF ACUTE PROMYELOCYTIC LEUKEMIA (APL)

APL- first line treatment



Molecular resistant, 
hematological/molecular 

relapse

If initial therapy AIDA-based:
1cycle ATO +/- ATRA

With 4 cycles ATO+ATRA consolidation

If initial therapy ATO-based:
AIDA-based salvage

With AraC in consolidation

Maintenance therapy:
ATRA+/- LD chemo

ATRA+/- ATO

RT-PCR negative

Allogeneic SCTStem cell
mobilisation

Autologous HSCT

YES

RT-PCR positive

No

Donor search

GERMAN INTERGROUP RECOMMENDATIONS ON THE DIAGNOSTIC AND THERAPEUTIC MANAGEMENT 
OF ACUTE PROMYELOCYTIC LEUKEMIA (APL)

APL- salvage treatment



Recommendation for the initial phase 
management of APL 

GERMAN INTERGROUP RECOMMENDATIONS ON THE DIAGNOSTIC AND THERAPEUTIC MANAGEMENT 
OF ACUTE PROMYELOCYTIC LEUKEMIA (APL) and Cicconi et Lo Coco 


