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!  First described by Hillestad in 1957 
!  Four periods in the treatment of APL 
!  At present, From highly fatal to highly curable 

Bernard et al. 
Blood, 1973 

Huang et al. 
Blood, 1988 

Shen et al. 
Blood, 1997 

Shen et al. 
PNAS, 2004 

Chemotherapy 
1967~1982 

ATRA 

1982~1992 
ATO 

1992~2000 
ATRA/ATO 

Since 2001 

Milestones	of	Therapy	in	APL	 

!  In future, how to optimize the treatment of APL 
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Low-	and	Intermediate-risk	APL 

Platzbecker et al. J Clin Oncol. 2016 Jul 11 

APL 0406 updated data: 
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Low-	and	Intermediate-risk	APL 
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High-risk	APL 

NCCN Guidelines Index
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Discussion

Note:  All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial.  Participation in clinical trials is especially encouraged.

Version 1.2017, 02/24/17 © National Comprehensive Cancer Network, Inc. 2017, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. AML-4

TREATMENT INDUCTION (HIGH RISK)l,g,j CONSOLIDATION THERAPYw

gSeveral groups have published large trials with excellent outcomes. However, to achieve the 
expected results, one needs to use the regimen consistently through all components and not 
mix induction from one trial with consolidation from another. 

jMonitor for APL differentiation syndrome and coagulopathy; see AML-C 2 of 2. 
lFor patients with a high WBC count (>10,000/mcL), prophylactic steroids should be initiated to 

prevent differentiation syndrome. The use of prednisone versus dexamethasone is protocol 
dependent.

nSee Arsenic trioxide monitoring, see Supportive Care (AML-C 2 of 2).
oPremature morphologic and molecular assessment (day 10–14 marrow) can be misleading;  

a nadir marrow is not recommended. Patients often remain molecularly positive at the end 
of induction, even when the marrow shows morphologic remission. The first assessment of 
molecular remission should not be performed prior to count recovery. 

pEarly mortality is related to bleeding, differentiation syndrome, or infection. Persistent disease is 
rare. See first relapse on AML-6. 

qData suggest that lower doses of ATRA (25 mg/m2) in divided doses until clinical remission may 
be used in children and adolescents.

rPowell BL, et al. Arsenic trioxide improves event-free and overall survival for adults with 
acute promyelocytic leukemia: North American Leukemia Intergroup Study C9710. Blood 
2010;116:3751-3757.

sAdes LA, et al. Treatment of newly diagnosed acute promyelocytic leukemia (APL): A 
comparison of French-Belgian-Swiss and PETHEMA results. Blood 2008;111:1078-1086.

tSanz MA, 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 outcomes. Blood 2010;115:5137-5146.

wFor regimens using high cumulative doses of cardiotoxic agents, consider reassessing cardiac 
function prior to each anthracycline/mitoxantrone-containing course.

zIland HJ, et al. All-trans-retinoic acid, idarubicin, and IV arsenic trioxide as initial therapy in acute 
promyelocytic leukemia (APML4). Blood 2012;120:1570-1580. 

aaBreccia M, et al. Early detection of meningeal localization in acute promyelocytic leukaemia 
patients with high presenting leucocyte count. Br J Haematol 2003;120:266-270.

bbConsider 4–6 doses of IT chemotherapy (eg, 2 doses for each consolidation cycle) as an 
option for CNS prophylaxis.

ccAlthough the original regimen included high-dose cytarabine as second consolidation, some 
investigators recommend using high-dose cytarabine early for CNS prophylaxis, especially for 
patients not receiving IT chemotherapy. 

ddDose adjustment of cytarabine may be needed for older patients or patients with renal 
dysfunction.

ATRAq 45 mg/m2 in divided  
doses until clinical remission + 
daunorubicin 50 mg/m2 x 4 days 
+ cytarabine 200 mg/m2 x 7 daysr

or

ATRAq 45 mg/m2 in divided  
doses until clinical remission + 
daunorubicin 60 mg/m2 x 3 days 
+ cytarabine 200 mg/m2 x 7 dayss

or

ATRAq 45 mg/m2 in divided doses 
until clinical remission + idarubicin 
12 mg/m2 on days 2, 4, 6, 8t

or

ATRA 45 mg/m2 (days 1–36, divided) + 
age-adjusted idarubicin 6–12 mg/m2 on 
days 2, 4, 6, 8 + arsenic trioxide 0.15 
mg/kg (days 9–36 as 2 h IV infusion)z

At count recovery,o,aa 
consider LP and proceed 
with consolidationp

At count recovery,o,aa 

consider LP and proceed 
with consolidationp

At count recovery,o,aa 
consider LP and proceed 
with consolidationp

At count recovery,o,aa 
consider LP and proceed 
with consolidationp

Arsenic trioxiden 0.15 mg/kg/d x 
5 days for 5 wks x 2 cycles, then 
ATRA 45 mg/m2 x 7 days + 
daunorubicin 50 mg/m2 x 3 days for 2 cyclesr,bb

Daunorubicin 60 mg/m2 x 3 days + cytarabine 200 mg/m2 
x 7 days x 1 cycle, then cytarabine 2 g/m2 (age <50) or  
1.5 g/m2 (age 50–60) every 12 h x 5 dayscc,dd +  
daunorubicin 45 mg/m2 x 3 days x 1 cycle 
5 doses of IT chemotherapys 

ATRA 45 mg/m2 x 15 days + idarubicin 5 mg/m2 and 
cytarabine 1 g/m2 x 4 days x 1 cycle, then ATRA x 15 days 
+ mitoxantrone 10 mg/m2/d x 5 days x 1 cycle, then 
ATRA x 15 days + idarubicin 12 mg/m2 x 1 dose + 
cytarabine 150 mg/m2/8 h x 4 days x 1 cyclet,bb

ATRA 45 mg/m2 x 28 days + 
arsenic trioxiden 0.15 mg/kg/d x 28 days x 1 cycle, 
then ATRA 45 mg/m2 x 7 d every 2 wks x 3 + arsenic 
trioxide 0.15 mg/kg/d x 5 d for 5 wks x 1 cyclez

See Post-
Consolidation 
Therapy (AML-5)

See Post-
Consolidation 
Therapy (AML-5)

See Post-
Consolidation 
Therapy (AML-5)

See Post-
Consolidation 
Therapy (AML-5)

or
Clinical trial

NCCN Guidelines Version 1.2017 
Acute Promyelocytic Leukemia
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APL	2012	Study 

!  A phase 4, prospective, randomized, open-label, 
multicenter trial. 

!  Objectives: 

" If CHT could be replaced by ATO in patients with low- 
and intermediate-risk APL in post-remission therapy? 

" If CHT could be minimized by ATO in patients with 
high-risk APL in post-remission therapy? 
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Criteria 
Exclusion Criteria: 
• Previously treated patient 
• CNS infiltration 
• Abnormal liver or renal function 
• Severe hear disease, including AMI and 
heart failure 

• QT interval > 450mm 

• With other malignancy 
• Active TB or HIV positive 
• Do not obey the study 
• <18 years old or >65 years old 
• Pregnant or lactational period 
• Contraindications to anthrycyclines 
• Drug addiction or mental disorders 
• Involved in other clinical trials simultaneously 
• Other situations that against the trial 

Inclusion criteria:  
• Newly diagnosed APL by 
cytogenetic or molecular test: 
t(15;17) and/or PML/RARα positive  

• Age 18-65 
• Normal liver and renal function 
• Normal cardiac function 
• ECOG 0-3 
• Informed consent 
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Protocol	of	Treatment 

Low-risk ATRA+ATO
±Hu 

Intermediate 
-risk 

High-risk 

ATRA+ATO
±IDA 

ATRA+ATO
+IDA 

ATRA+ATO 

ATRA+IDA 

ATRA+ATO ATRA+ATO 

ATRA+IDA 

ATRA+ATO
+IDA ATRA+ATO 

ATRA+IDA
+Ara-C 

ATRA+ 
ID Ara-C 

ATRA→ATO  
*3 cycles 

ATRA→ATO
→MTX  

*5 cycles 

Induction Consolidation /  
1 & 2 

Consolidation  
3 

hCR mCR 
Maintenance Sanz 

Stratification Randomization 
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Dosage	of	Treatment 
Induction: 

ATRA 25mg/m2/d, given orally, until CR 

ATO 0.16mg/kg/d，iv drip until CR 

IDA 8mg/m2/d, D1-3 (in high- or most intermediate-risk) 

Consolidation: 

Exp group:  ATRA 25mg/m2/d, D1-14 

ATO 0.16mg/kg/d，D1-28 
   (high-risk) IDA  8mg/m2/d, D1-3 

Ctrl group:  ATRA  25mg/m2/d, D1-14 

IDA 8mg/m2/d, D1-3 

   (high-risk) Ara-C 150mg/m2/d, D1-7 1st & 2nd course; 1g/m2, Q12H, D1-3 3rd course 

Maintenance: 

ATRA 25mg/m2/d, D1-14 

ATO 0.16mg/kg/d，D1-28 

   (high-risk) MTX 15mg/m2/wk, for 4 weeks 
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Enrollment 
!  1039 cases screened from July 2012 to Jun 2017.  

!  72 cases excluded before induction: unqualified or 
refused to the study. 

!  967 cases enrolled, 18 cases withdrew due to 
intolerance, protocol violation during induction.  

!  949 cases eligible for analysis. 
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CharacterisEcs	of	PaEents		

 Risk stratification： 

196, 20% 

504, 52% 

267, 28% 

Low-risk 
Intermediate-risk 
High-risk 

Median age：38y(18-65) 

Male：513（53.1%） 
Female：454（46.9%） 
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Response 

!  CR rate：96.6% (910/942) 
!  Early death：3.4% (32/949) 

" Low-risk：1.0% (n=2) 
" Intermediate-risk：3.6% (n=18) 
" High-risk：4.6% (n=12) 
" P value: 0.106 

Cause of early deaths: 
"  Cerebral hemorrhage：15 cases 
"  Infection：7 cases 
"  Cerebral Infarction：2 cases 
"  Differentiation syndrome：1 case 
"  DIC：1 case 
"  MODS：2 case 
"  Pneumorrhagia：2 case 
"  Not quite clear：2 case 
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DisposiEon	of	PaEents 

!  In 949 eligible patients, 69 of them were withdrawn 
because of protocol violation, intolerance and loss to 
follow up in post-remission. 

!  The remaining 880 cases were adherent to protocol. Ten 
patients with protocol violation or intolerance could be 
evaluated for the primary end point. So a total of 890 
patients were included in survival analysis. 

!  Patients with early death not included in the analysis of 
OS or DFS in experimental or control groups, because 
patients achieving CR entered into randomization. 
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Overall	Survival 

Median follow-up： 
32 months (0-58)  
4-year OS: 
! Low-risk: 97.9%  
! Intermediate-risk: 

95.9% 
! High-risk：90.5% 
! Low-Intermediate  

>High (P=0.006) 
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Post-remission	Survival 

4y DFS Low% Int% High% 

Exp 97.9 97.5 93.2 
Ctrl 95.6 97.1 91.8 

P value 0.295 0.983 0.770 

4y OS Low% Int% High% 

Exp 97.9 100 94.7 
Ctrl 100 99.5 95.6 

P value 0.298 0.321 0.923 
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Relapse/refractory  

!  22 patients were relapsed and 3 patients with persistent 
positive PML/RARa after consolidation therapy (1 
intermediate-risk and 2 high-risk, all in ctrl group) 
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-  Low-risk: 2.2%  
(4/182, 1 exp and 3 ctrl) 

-  Intermediate-risk：1.7% 
(8/460, 5 exp and 3 ctrl) 

-  High-risk: 4.0%  
(10/248,6 exp and 4 ctrl) 

-  P >0.05 

Relapsed case 
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MutaEon	PaJern 

Pt. No.=323 
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MutaEon	PaJern 
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*** 
119 high-risk, 111 intermediate-risk, 93 low-risk 
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Conclusion 

ATRA+ATO±CHT	with	High	CR	and	reduced	ED 

ATRA+ATO	not	inferior	to	ATRA+CHT 

ATO	replaced	CHT	in	post-remission	therapy 

ATO	reduced	CHT	by	replacing	Ara-C 

APL 2012 Trial 

    For	low-risk	APL: 

    For	intermediate-risk	APL: 

    For	high-risk	APL: 
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Post-remission	Survival 

4y DFS Low-to-
Int% 

High% P 
value 

Exp 97.6 93.2 0.027 
Ctrl 96.7 91.8 0.032 

P value 0.591 0.770 

4y OS Low-to-
Int% 

High% P 
value 

Exp 99.4 94.7 0.011 
Ctrl 99.7 95.6 0.007 

P value 0.990 0.923 
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RegulaEon	of	Signaling	Pathways	
upon	ATRA	and	ATO	

Immune	response	 Inflammatory	response 

!  Innate	immune	response	(NLRC4/BPI/
C1RL)	

!  AdapEve		immune	response	(GPR183/
ORAI1/PAG1)	

!  Intrinsic	(TLR4/MYD88/
TNF)	

!  Extrinsic	(CCL23/CXCL2/
IL1B)	 Data unpublished 
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RegulaEon	of	Signaling	Pathways	
upon	ATRA	and	ATO	

 

Data unpublished 
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