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Passweg	JR,	Bone	Marrow	TransplantaFon	2017	
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Auto-SCT in AML: WHAT 

1970	
• Auto-SCT	as	backup	for	paFents	lacking	a	sibling	donor	

2000	

• Developements	in	allo-SCT:	
• nMAC,	RIC	
• AlternaFve	donors	

• Auto-SCT	has	fallen	out	of	favour	

2010	
• Developements	in	auto-SCT	pracFce:	SC	source,	condiFoning	
• MRD	

Re-discovery	of	auto-SCT	in	AML?	



Auto-SCT in AML: WHAT 

Randomized	Auto-SCT	vs	CHT	

•  Lower	RI	vs	higher	NRM	
•  Be\er	LFS	
•  Similar	OS	

Vellenga	E,	Blood	2011	

Zi\oun	RA,	N	Eng	J	Med	1995	
Harousseau	JL,	Blood	1997	
Burne\	AK,	Lancet	1998	
Slovak	ML,	Blood.	2000	

Randomized	Auto-SCT	vs	Allo-SCT	

•  Higher	RI	vs	lower	NRM	
•  Inferior	LFS	
•  Similar	OS	

Cassileth,	N	Eng	J	Med	1998	

Koreth,	JAMA	2009	
Suciu,	Blood	2003	



Auto-SCT in AML: WHAT 

Improvements	in	auto-SCT	

•  Grab	source:	BM	à	PBSC	
•  CondiFoning:	TBI-based	à	BuCy	à	BuMel		

Gorin	NC,	Cancer	2017	

74%	at	3y	

BuMel	

BuCy	
BuMel	

BuCy	
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Auto-SCT in AML: WHY 

KeaFng	A,	Haematologica	2013	
Cornelissen	J,	Leukemia	2014	

Overall survival 



Auto-SCT in AML: WHY 

Mizutani	M,	Bone	marrow	transplant	2016	

1998=2016: Auto-SCT vs sibling allo-SCT: similar survival 



Auto-SCT vs 10/10 or 9/10 UD allo-SCT: ALWP-EBMT study 

Saraceni	F,	J	Hematol	Oncol	2016	

PaDent	characterisDcs	 auto-SCT	 10/10	UD	 9/10	UD	

Total	n.	2879	 1202	 1302	 375	

CytogeneFc	risk,	n	(%)	
	

good	 518	(43)	 608	(47)	 187	(50)	

intermediate	 624	(51)	 550	(42)	 165	(44)	

poor	 186	(16)	 615	(47)	 184	(49)	

Age	 49	(18-78)	 51	(18-76)	 49	(18-69)	

Stem	cell	source	 BM	 53	(4)	 258	(20)	 58	(16)	

PBSCs	 1149	(96)	 1044	(80)	 317	(84)	

CondiFoning	intensity	 MAC	 -	 619	(48)	 194	(52)	

RIC	 -	 677	(52)	 180	(48)	

And what if compare auto-SCT vs MUD and MMUD? 



3-years	PS-weighted	NRM	rates	

auto-SCT	 4±2%	

10/10	UD	 13±2%	

9/10	UD	 21±2%	

3-years	PS-weighted	RI	rates	

auto-SCT	 49±3%	
10/10	UD	 29±3%	
9/10	UD	 23±5%	

auto	
10/10	UD	

9/10	UD	

auto	

10/10	UD	

9/10	UD	

COX	LR	10/10	UD	vs	auto:	p<10-5	
COX	LR	9/10	UD	vs	auto:	p<10-5		

COX	LR	10/10	UD	vs	auto:	p<10-5	
COX	LR	9/10	UD	vs	auto:	p=0.0016		

Saraceni	F,	J	Hematol	Oncol	2016	

Auto-SCT vs 10/10 or 9/10 UD allo-SCT: ALWP-EBMT study 



auto	

10/10	UD	

9/10	UD	

auto	

10/10	UD	

9/10	UD	

3-years	PS-weighted	LFS	rates	

auto-SCT	 48±3%	

10/10	UD	 58±3%	

9/10	UD	 55±3%	

3-years	PS-weighted	OS	rates	

auto-SCT	 64±3%	
10/10	UD	 63±3%	
9/10	UD	 58±4%	

COX	LR	10/10	UD	vs	auto:	p=0.0016	
COX	LR	9/10	UD	vs	auto:	p=ns	

COX	LR	10/10	UD	vs	auto:	p=ns	
COX	LR	9/10	UD	vs	auto:	p=ns		

Saraceni	F,	J	Hematol	Oncol	2016	

Auto-SCT vs 10/10 or 9/10 UD allo-SCT: ALWP-EBMT study 



Czerw	T,	Cancer	2016	

Auto-SCT in AML: WHY 



Messerer	D,	Haematologica	2008	

Auto-SCT in AML: WHY 

Late	effects	following	allo-SCT	

•  Immune	deficiency,	endocrine,	ocular	and	salivary	gland	disfuncFon,	skeletal	
disorders,	respiratory	tract,	dental,	liver,	sexual	disfuncFon,	secondary	cancers	

• RR	of	grade	3–4	chronic	health	condiFons		x2.65	aber	ASCT,	vs	x4.5	aber	allo-
HSCT	compared	with	siblings	of	the	survivors	

Holtan	SG,	Blood	2015	



Auto-SCT in AML: WHY 

PROs	 CONs	

OS	above	60%	long	term	 RI	about	50%	long	term	

Low	NRM	(3-4%)	 LFS	40-50%	

No	GVHD	 No	GVL	

Low	incidence	of	late	effects	 Many	pts	fail	to	collect	PBSCs	

Be\er	QoL	vs	allo	
TheoreFc	possibility	of		

grab	contaminaFon	by	blasts	
Available	in	most	centers	
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Auto-SCT in AML: WHO 

Dohner	H,	Blood	2017	



Auto-SCT in AML: WHO: Good risk? 

Schlenk	RF,	J	Clin	Oncol	2004	
Rollig	C,	J	Clin	Oncol	2015	

CBF-AML	 NPM1	mutated/FLT3wt	



Auto-SCT in AML: WHO: Good risk – CBF AML? 

Burne\	AK,	Lancet	1998	
Slovak	ML,	Blood	2000	

CBF-AML	

auto 

allo 

cht 



Vellenga	E,	Blood	2011	

Auto-SCT in AML: WHO: Good risk – CBF AML? 



Schlenk	RF,	J	Clin	Oncol	2004	

So,	is	auto-SCT	be\er	than	just	chemoterapy	in	CBF-AML?	

Auto-SCT in AML: WHO: Good risk – CBF AML? 



Gorin	NC,	J	Clin	Oncol	2008	
Fernandez	HF,	Blood	2011	

Surely	we	do	not	need	allo-SCT	in	CBF	AML	

Auto-SCT in AML: WHO: Good risk – CBF AML? 



Auto-SCT in AML: WHO: Good risk – NPM1 mutated AML? 

Ferrara	F,	Biol	Blood	Marrow	Transplant	2010	

NPM1+/FLT3wt	

NPM1	mutated	AML	

All	others	



Schlenk	RF,	Blood	2013	

CEBPAdm	AML	

Auto-SCT in AML: WHO: Good risk – CEBPAdm AML? 



Auto-SCT in AML: GITMO AML CR1 auto-SCT study 

Saraceni	F,	Bone	Marrow	Transplant	2017	

RI	
Good	risk	

2y	 27.7%	(20.7-36.9)	

5y	 32.9%	(25.3-42.7)	

PaDents	
n.	809	AML	autograbed	in		CR1	

CytogeneFcs	available	



Auto-SCT in AML: GITMO AML CR1 auto-SCT study 

LFS	
Good	risk	

2y	 64.4	(56.4-73.4)	

5y	 55.1	(46.6-65.1)	

Saraceni	F,	Bone	Marrow	Transplant	2017	



Auto-SCT in AML: ALWP-EBMT study-good risk subgroup 

3-years	PS-weighted	Kaplan	Meier	
NRM	 RI	 LFS	 OS	

auto	 4±2%	 36±5%	 59±5%	 78±4%	

10/10	UD	 9±3%	 19±5%	 72±6%	 77±5%	

Saraceni	F,	J	Hematol	Oncol	2016	



Auto-SCT in AML: WHO: Good risk 

Versluis	J,	Leukemia	2017	

NPM1m/FLT3wt	



Auto-SCT in AML: WHO 

Dohner	H,	Blood	2017	



Auto-SCT in AML: WHO: Intermediate risk 

Cornelissen	J,	Leukemia	2014	



Versluis	J,	Leukemia	2017	

NPM1wt/FLT3wt	

«[…]	autologous	is	an	opFon	for	paFents	lacking	a	matched	donor»	

Auto-SCT in AML: WHO: Intermediate risk 



NRM	 RI	 LFS	 OS	

auto	 4±2%	 51±4%	 45±4%	 60±4%	

10/10	UD	 16±3%	 30±5%	 54±4%	 60±5%	

9/10	UD	 34±5%	 21±4%	 45±5%	 48±4%	

HR	 95%	CI	 p-value	

NRM	
10/10	 3,6	 2-6,4	 <10-4	

9/10	 9,4	 4.9-18	 <10-5	

RI	
10/10	 0,5	 0,4-0,7	 <10-5	
9/10	 0,4	 0,3-0,8	 0,004	

HR	 95%	CI	 p-value	

LFS	
10/10	 0,7	 0,6-0,9	 0,01	
9/10	 1,1	 0,7-1,6	 0,7	

OS	
10/10	 0,98	 0,7-1,3	 0,9	
9/10	 1,6	 1,001-2,5	 0,049	

PS–weighted	COX		(auto	as	reference)	

auto	

10/10	UD	

9/10	UD	

auto	

10/10	UD	

9/10	UD	

COX	LR	10/10	UD	vs	auto:	p=0.01	
COX	LR	9/10	UD	vs	auto:	p=ns	

COX	LR	10/10	UD	vs	auto:	p=ns	
COX	LR	9/10	UD	vs	auto:	p=0.049	

3-years	PS	–weighted	Kaplan	Meier	

Saraceni	F,	J	Hematol	Oncol	2016	

Auto-SCT in AML: ALWP-EBMT study-int risk subgroup 
1339	intermediate	risk	AML	



NRM	 RI	 LFS	 OS	

auto	 4±2%	 51±4%	 45±4%	 60±4%	

10/10	UD	 16±3%	 30±5%	 54±4%	 60±5%	

9/10	UD	 34±5%	 21±4%	 45±5%	 48±4%	

HR	 95%	CI	 p-value	

NRM	
10/10	 3,6	 2-6,4	 <10-4	

9/10	 9,4	 4.9-18	 <10-5	

RI	
10/10	 0,5	 0,4-0,7	 <10-5	
9/10	 0,4	 0,3-0,8	 0,004	

HR	 95%	CI	 p-value	

LFS	
10/10	 0,7	 0,6-0,9	 0,01	
9/10	 1,1	 0,7-1,6	 0,7	

OS	
10/10	 0,98	 0,7-1,3	 0,9	
9/10	 1,6	 1,001-2,5	 0,049	

PS–weighted	COX		(auto	as	reference)	

auto	

10/10	UD	

9/10	UD	

auto	

10/10	UD	

9/10	UD	

3-years	PS	–weighted	Kaplan	Meier	

COX	LR	10/10	UD	vs	auto:	p=0.01	
COX	LR	9/10	UD	vs	auto:	p=ns	

COX	LR	10/10	UD	vs	auto:	p=ns	
COX	LR	9/10	UD	vs	auto:	p=0.049	

Auto-SCT in AML: ALWP-EBMT study-int risk subgroup 



NRM	 RI	 LFS	 OS	

auto	 4±2%	 51±4%	 45±4%	 60±4%	

10/10	UD	 16±3%	 30±5%	 54±4%	 60±5%	

9/10	UD	 34±5%	 21±4%	 45±5%	 48±4%	

HR	 95%	CI	 p-value	

NRM	
10/10	 3,6	 2-6,4	 <10-4	

9/10	 9,4	 4.9-18	 <10-5	

RI	
10/10	 0,5	 0,4-0,7	 <10-5	
9/10	 0,4	 0,3-0,8	 0,004	

HR	 95%	CI	 p-value	

LFS	
10/10	 0,7	 0,6-0,9	 0,01	
9/10	 1,1	 0,7-1,6	 0,7	

OS	
10/10	 0,98	 0,7-1,3	 0,9	
9/10	 1,6	 1,001-2,5	 0,049	

PS–weighted	COX		(auto	as	reference)	

auto	

10/10	UD	

9/10	UD	

auto	

10/10	UD	

9/10	UD	

3-years	PS–weighted	Kaplan	Meier	

auto	LFS	

COX	LR	10/10	UD	vs	auto:	p=0.01	
COX	LR	9/10	UD	vs	auto:	p=ns	

COX	LR	10/10	UD	vs	auto:	p=ns	
COX	LR	9/10	UD	vs	auto:	p=0.049	

Auto-SCT in AML: ALWP-EBMT study-int risk subgroup 
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Auto-SCT in AML: WHEN 

Gorin	NC,	Leukemia	1991.	“Late	autograb”	be\er	outcome	as	compared	to	“Early	autograb”	

Vendi{	A,	Leukemia	2003	
Maurillo	L,	J	Clin	Oncol	2008	

MRD	status!	



Auto-SCT in AML: WHEN 

Buccisano,	Bone	Marrow	Transplant	2017	

MRD+	



Auto-SCT in AML: WHEN 

Gorin	NC,	Am	J	Hematol	2017	

Favourable	risk	MRD	neg	

Intermediate-2	risk	MRD	neg	



Auto-SCT in AML: WHEN 

Yao	J,	Leuk	Res	2017	

Favourable	and	intermediate	risk	AML,	MRD	neg	
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Auto-SCT in AML: WHAT NEXT 

Muraro	PA,	Nat	Rev	Neur	2017	

The immune resetting following auto-SCT 



Auto-SCT in AML: WHAT NEXT 

Strategies	to	prevent	relapse	following	auto-SCT	

• Maintenance	(in	ALL	does	work!)	
• HypometylaFng	agents	
• Deacetylase	inhibitors	
•  Targeted	agents:	FLT3-ITD	inhibitors,	IDH-1,	IDH-2	inhibitors,	
BCL2-BCLX	inhibitors	

•  AdopFve	cell	therapy	
•  Immunotherapy	
Wetzler	M,	Haematologica	2013	

Goodyear	OC,	Blood	2012	

Bug	G,	Blood	2013	

Chen	YB,	Blood	2014	

Sandmaier	B,	Blood	2014	

Stein	EM,	Blood	2017	

CurF	A,	Blood	2011	

Te\amanF	S,	Br	J	Haematol.	2013	

Al-Hussaini,	Blood	2016	

Smith	BD,	Blood	2014	



Auto-SCT in AML: Conclusion 
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First	designed	for	paFents	lacking	an	
available	donor,	is	now	struggling	to	
find	an	updated	role	in	AML	

Similar	OS	vs	matched	allo-SCT;	
maybe	be\er	than	MMUD;	lower	
incidence	of	late	effects,	be\er	QoL	

Favourable	risk.		
Intermediate	risk	(??)	

MRD	negaFve	

Post	transplant	strategies	
to	prevent	relapse	
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Auto-SCT in AML: CONCLUSIONS 

Mario Giacomelli  - Campagna Marchigiana, Presa di coscienza sulla natura, 1977  

Thank	you	


