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Current	therapy	for	relapsed	APL	pa<ents	

!  About	20%	of	pts	have	been	reported	to	relapse	aFer	risk-adapted	
ATRA+CHT	regimens	

!  Clinical	benefit	has	been	reported	for	early	iden6fica6on	of	disease	
recurrence	and	pre-emp6ve	therapy	at	the	6me	of	molecular	
relapse	

!  Treatment	of	molecular	relapse	is	associated	to	beNer	tolerability,	
decreased	need	of	hospitaliza6on,	decreased	rate	of	early	death	
and	differen6a6on	syndrome	

!  Current	literature	on	the	treatment	of	relapsed	APL	is	only	
available	for	pa6ents	relapsing	aFer	ATRA	and	CHT	



Sanz et al, Blood 2009 

ELN	recommenda<ons	on	management	of	APL	relapse	



NCCN	guidelines	for	relapsed	APL		



Wang Z , Chen Z Blood 2008 

ATO	different	compounds	



•  	Low	concentra6on:	
degrada6on	of	PML-RARα		
(via	sumoila6on	of	PML);	
fosforila6on	of	NCoR	and	
transcrip6onal	ac6va6on	
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•  High	concentra6on:	
increased	produc6on	of	
reac6ve	oxygen	species	
(ROS);	induc6on	of	caspasis	

Miller	et	al.	Cancer	Res	2002	

Different	mechanisms	of	ac<on	



PML	è	il	target	di	ATO	

Chen	et	al.	Blood	2011	

The	real	target	of	ATO	is	PML	



Chen	et	al.	Blood	2011	

ATO	can	eradicate	leukemia-ini<a<ng	cells	(LIC)	

•  Inhibi6on	of	Notch1,	Gli2	and	Beta-catenin	or	ac6va6on	of	pathways	such	as	MEK/ERK	
with	s6mula6on	of	autophagy	and	final	degrada6on	of	PML.	



….taming	an	evil	with	a	toxic	agent…	

Wang Z , Chen Z Blood 2008 



Shen	et	al.	Blood	1997	 Soignet	et	al.	N	Engl	J	Med	1998-2001	

15 pts; CR=90% 

OS>80% 

DFS>80% 

40 pts; CR=85% 

First	experiences	in	APL	relapses	



Niu	et	al.	Blood	1999	

47 pts; OS 50% 
            2-y DFS 41.6% 

Chinese	experience	in	relapsed	pts	



Lengfelder	E,	Leukemia	2012	

Literature	review	of	more	than	300	pts	



Lengfelder	E,	Leukemia	2012	

Results	of	ATO	treatment	in	relapsed	APL	



Wang	et	al,	Leuk	Res	2011	

ATO+ATRA	(255	pts)	 ATO	(202	pts)	 Significance	

CR	 89.8%	 81.7%	 ns	

Time	to	CR	 Heterogenous	data	 nr	

ED	 6%	 11%	 ns	

mCR	post	1°	cycle	 25%	 22.7%	 ns	

mCR	post	
consolida6on	

70%	 39%	 0.01	

DFS	2-year	 84.6%	 63.6%	 0.07	

Meta-analysis	of	ATRA+ATO	for	relapsed	pts	



Wang	et	al,	Leuk	Res	2011	

Meta-analysis results reported a significant increase of CR both in 
relapsed and newly diagnosed pts with ATO+ATRA association 

Synergism	ATRA+ATO:	impact	on	CR	



Wang	et	al,	Leuk	Res	2011	

Meta-analysis results did not report and increase of ED with ATO
+ATRA association 

Synergism	ATRA+ATO:	impact	on	early	death	



Lou	et	al,	Ann	Hematol	2014	

•  64 relapsed pts treated in first relapse with ATO (12 pts with molecular and 52 
with hematologic relapse) 

•  With a median follow-up of 27 months (range, 6–57) in the molecular 
relapsed subgroup, the 3-year relapse-free survival (RFS) and overall 
survival (OS) rates were 81.5 % and 100 %, respectively. With	 a	 median	
follow-up	of	38	months	(range,	0–129)	in	the	hematologic	relapse	group,	the	3-year	
RFS	and	OS	rates	were	57.1	%	and	72.1	%,	respec6vely.		

•  Increased relapse rate in pts who received ATO after previous induction with 
the same drug 

Shanghai	experience	



Lengfelder	et	al,	Leukemia	2015	

•  155 relapsed pts treated in first relapse with ATO  
 Hematological 

relapse 
  Molecular 

relapse 
  P 

value* 
Extramedullary 

relapse 
  

No of patients 
N=155 

 104   40    11  

  N %  N %   N % 
Results after 
induction 

          

CR (hematological)  92/104 88  -    11/11 100 
Resistance 
(hematological) 

♣ 
 5/104 5  -    0 0 

Death  7/104 7  0/40 0 0.19  0/11 0 
           
Side effects of ATO 
during induction  

          

APL diff. syndome  22/83 27  0/40 0 <0.001  0/11 0 
Leukocytosis  36/92 39  0/40 0 <0.001  0/11 0 
Infection /FUO  27/63 43  3/29 10 0.002  4/11 36 
Hepatotoxicity+  11/56 20  3/28 11 0.37  2/8 25 
           
Rate of molecular 
remission 

          

After induction  40/76 53  21/39 54 1.0  9/9 100 
After consolidation   39/53 74  18/29 62 0.32  11/11 100 
           
Outcome % [95% CI]   % [95% CI]    % [95% CI]   
OS       0.85    
at 3 years 68 [58;78]   66 [57;75]    90 [82;100]   
           
No of patients 
N=146 

 95   40    11  

CIR       0.3    
at 3 years 41 [29;52)   48 [29;64]    11 [0;42]   
 

ELN	registry:	update	



Lengfelder	et	al,	Leukemia	2015	
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ELN	registry:	OS	and	CIR	according	to	type	of	relapse	



Breccia	et	al,	Haematologica	2011	and	update	

9 relapsed pts  

•  7	pts	in	1^	molecular	relapse	+	2	pts	in	2^	relapse	(median	6me	
from	first	CR	1.9	years)	

•  Treatment	with	ATRA+ATO	according	to	Estey	schedule	

•  2	pts	 in	mCR	 aFer	 1	 cycle	 and	7	 pts	 aFer	 2	 cycles	 (only	 2pts	
were	hospitalized	for	the	treatment	of	hematologic	relapse)	

•  8	 pts	 in	 long-term	 remission	 (88%)	 without	 transplant	 for	 a	
median	 of	 25	 months	 (range	 11-75).	 Only	 1	 pt	 in	 relapse	
treated	with	BMT.	

•  Update	 (+47	months):	all	pts	 in	 long-term	remission	aFer	 this	
treatment		

ATO	as	maintenance	in	relapsed	pa<ents	



Ganesan	et	al,	Leukemia	2016	

•  Significant	 micro-environment-mediated	 drug	 resistance	 to	 ATO	 in	 APL	
demonstrated	by	Indian	group	

•  Synergis6c	 effect	 of	 combina6on	 of	 ATO+bortezomib	 in	 ATO-sensi6ve	 and	 ATO-
resistant	APL	cells	in	vitro	

•  The	mechanisms	 involved	 downregula6on	 of	 NFkB	 pathway,	 increase	 in	 unfolded	
protein	response,	increase	in	ROS	genera6on	by	blast	cells,	apoptosis	

•  PML-RARa	 is	 cleared	 by	 this	 combina6on	 through	 p62-dependent	 autophagy	
pathway	

ATO	+	bortezomib:	a	poten<al	combina<on		

•  Two	pa6ents	in	second	relapse	
successfully	treated	with	this	
combina6on	

•  A	phase	II	trial	is	s6ll	ongoing		



Au	et	al,	Blood	2003	

•  8	pts	in	first	relapse,	4	pts	in	second	relapse	

•  All	pts	achieved	morphologic	CR	aFer	first	cycle	(+/-	ATRA	or	CHT)	,	but	none	mCR	

•  In	second	CR,	5	pts	were	treated	with	oral	ATO	as	consolida6on	

•  11/12	pts	reached	long-las6ng	mCR	

Realgar:	oral	ATO	for	relapsed	pa<ents	



Wang	et	al,	Blood	2014	

•  17	pts	in	CNS	relapse	

•  Treatment	125	mL	of	20%	mannitol	followed	by	the	same	therapy	+	7	mg/mq	ATO.	
Pts	remained	in	bed	for	the	en6re	procedure	

•  AFer	 induc6on,	 3	 cycles	 of	 consolida6on	 for	 14	 days	 and	 then	 long-term	
maintenance	

•  No	 par6cular	 toxicity	 observed.	 No	 differences	 observed	 between	 CSF	 and	 blood	
levels	

•  16/17	pts	achieved	CR	aFer	1st	cycle	and	9	pts	maintained	mCR	in	the	long-term	

ATO	for	CNS	relapsed	pa<ents	



	
		
	
	
	
	
	
	
	

	

"   ATO is the first choice considered by ELN 
recommendations and NCCN guidelines 

" ATO as long-term maintenance warranted 
confirmation in large series of patients 

"  ATO is the most effective drug for relapsed pts 
(synergism with ATRA) 

Conclusions	





Wang	et	al,	Blood	2014	

Management	of	ATO	complica<ons	

Complica<on	 Management	

Differen6a6on	syndrome	 •  Temporary	discon6nua6on	only	in	case	
of	severe	APL	differen6a6on	syndrome	

•  Dexamethasone	10	mg	BID	un6l	
resolu6on	of	signs	and	symptoms	

QTc	prolonga6on	 •  In	case	of	QTc	prolonga6on	above	500	
ms,	ATO	discon6nua6on	and	daily	
monitoring	

•  Electrolytes	correc6on	(K+,	Mg)	
•  Discon6nua6on	of	other	concomitant	

medica6on	that	may	prolong	QTc	

Leukocytosis	 •  Cytoreduc6ve	agent	suggested	if	WBC	
increase	up	to	10	x	109/l	

Hepa6c	toxicity	 •  Liver	enzymes	should	be	monitored	
during	therapy	

•  If	grade	>	2,	ATO	should	be	temporarily	
discon6nued	un6l	normaliza6on	


