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Survival improve dramatically in APL 
Introduction 

Chen SJ, et al. Blood 2011;117:6425    Shen ZX, et al. PNAS 2004;101:5328   
Hu J, et al. PNAS 2009;106:3342          Sanz MA, et al. Blood 2010;115:5137 

(ATO:  arsenic trioxide) 



The gap between clinical trial  
and real world study 

ClinicTrial	

APL CR	 CURE	

ED	 relapse	

5% 5% 

ED	 relapse	

20% 10% 
Real world 

Induction Post-remission 

~90% 

~70% 



ED remains high in ATRA+Chemo Era 

Park JH, et al. Blood 2011;118:1248 McClellan JS, et al. Haematologica,2012;97:133 

N=1400 (SEER data) 
1992-2007 N=70 (Stanford) 

ED=17.3% ED=26% 



 
ED remains high in ATRA+Chemo Era 

McClellan JS, et al. Haematologica,2012;97:133 



Seek risk factors for ED	
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factors 
 

1.  WBC 
2.  AGE 
3.  PLT 
4.  DIC 
5.  PS 
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N=995 
 
5 clinic trials 
 
Hemorrhagic death=37 (3.7%) 
 
WBC is risk factor for HD 
 



Question 	
•  Whether ED rate decrease in Arsenic era? 

•  The risk factors for ED in the arsenic era?	
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Purpose of our stuy	

•  To get the ED rate in arsenic era 

•  The risk factors for ED in the arsenic era 

•  In a real world study	
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Study design	

•  309 APL patients in our center 

•  Period :2005.1  to 2013.12 

•  Last follow-up: 2017.05 
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Protocols used in our center	

11	

2005-2007	 2008-2012	 2013~	

ATRA+As4S4 

Chemotherapy 
     (3 cycles) 

ATRA/As4S4 
     (2-3ys) 

ATRA+RIF/ 
           ATO 

Chemotherapy 
     (3 cycles) 

ATRA/As4S4 
     (2ys) 

ATRA+RIF 

ATRA/RIF 
 (7 months) 

(Lu DP,  Blood 2002) (Zhu HH, JCO 2013) (Zhu HH, NEJM 2014) 

Induction 

Consolidation 

Maintenance 



The costs of arsenic per day in 
China and other countries	
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Zhu HH, et al. JGO 2016;  



Results	
•  Age : median 34 ys(2-82ys) 

•  WBC: median 2.6 ×109/L (0.2-219) 
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The patients in low-inter-high risk	
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29% 
(low-risk) 

48% 
Intermediate 

23% 
(high-risk) 



ED in our study	
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4.8% (15/309) 



Long-term outcomes of APL 
patients in this study	
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OS difference between high-vs. low-
risk APL lies in ED in arsenic era 
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      Shanghai 
Zhu H, Blood 2016 

Zhejiang University 
Lou YJ, Leuk Res 2015 

    Beijing 
 This study 

N=265 
N=184 N=309 



ED is lower in arsenic era than ATRA era	
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High WBC is independent risk factor 
 for ED in arsenic era 	
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Others is not risk factors for 
ED in arsenic era	

•   age      sex  

•  hemoglobin,     APTT, fibrinogen 
  
•  D-dimer    creatinine level  

•  blasts in BM    PML-RARA  	

20	



 
Sanz Score provides new 
meanings in arsenic era	

NO	 Yes	

Yes	

NO	



Conclusions	
•  In this large cohort of APL patients under a 

‘real world’ setting, a relative low ED and 
high OS could be achieved  

•  High WBC count emerged as an 
independent predictor of ED and OS in 
arsenic era 	

22	



Acknowledgements 	

•  All the patients involved in this study 

•  My colleagues  

•  Prof. Lo-Coco F, Vikram M 	

23	



Thanks for your attention  
 


