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Can	we	use	Toxicity	Criteria	as	surrogate	for		
Pa=ent’s	Quality	of	Life?	

…they	cannot	

Common	Terminology	Criteria	for	Adverse	Events	(CTCAE)	
The	most	widely	used	method	for	quan4fying	harm	from	treatment		experienced	by	pa4ents	

Laboratory	-	based	informa=on	

- 	Anemia	
- 	Neutropenia	
- 	QT	prolonga4on	
 

Direct	Clinician	observa=on	or	Physician	judgment			

- Rash	
- Purpura	
- Pain	
- Fa4gue	

Di	Maio	M	et	al.	Nat	Rev	Clin	Oncol		13:	319-325,	2016;	Fromme	E,	et	al,	J	Clin	Oncol		22:3485-90,	2004;	
Dueck	AC	et	al,	JAMA	Oncol.	1:1051-9,	2015	



Underrepor=ng	of	Treatment-Related	Toxici=es	by	Physicians	
(Di	Maio	et	al.,	Nat	Rev	Clin	Oncol.	2016	May;13:319-25)	

(data	taken	from	three	large	RCTs	in	pa4ents	with	solid	tumors)	
 



In	2008	the	NCI	began	developing	a	PRO	version	of	the	CTCAE	in	order	to	bring	
the	pa4ent	perspec4ve	on	toxicity	repor4ng	into	widespread	use	in	oncology		

Major	paradigm-shi`	in	the	way	the	effects	of	therapy	are	to	be	
documented:	Pa=ent-Reported	Outcome	(PRO)-CTCAE		

Dueck	AC	et	al,	JAMA	Oncol.	2015	Nov;1(8):1051-9	



Regulatory	Stakeholders	perspec=ve	on	Pa=ent-Reported	Outcomes	(PRO)	
US	Food	and	Drug	Administra=on	(FDA)	and	European	Medicines	Agency	(EMA)	

FDA	(USA)	 EMA	(Europe)	



ATRA-Chemotherapy	vs.	ATRA-Arsenic	Trioxide:	
			

Is	there	a	QoL	difference	?			
Burnec	A,	et	al,	Lancet	Oncol,	2015	Oct;16(13):1295-305	

No	

Yes	

Efficace	F,	et	al,	J	Clin	Oncol.	2014	Oct	20;32(30):3406-12	



EORTC	QLQ-C30	Scales:	difference	between	treatment	arms		
Burnec	A,	et	al,	Lancet	Oncol,	2015	Oct;16(13):1295-305	

Favoring	ATRA-Idarubicin	 Favoring		ATRA-ATO	



A	randomized	Phase	III	trial	to	compare	Arsenic	Trioxide	(ATO)	versus	standard	
chemotherapy	in	APL	pa=ents	

Lo	Coco	F,	et	al,	N	Engl	J	Med.	2013	Jul	11;369(2):111-21.	



Treatment	schema	ATRA+Chemo	vs.	ATRA+ATO	

Retinoic Acid and Arsenic Trioxide for APL

n engl j med 369;2 nejm.org july 11, 2013 113

or the writing of the manuscript. Arsenic trioxide 
was donated for this investigation by Cephalon 
Europe and, since 2011, by Teva Pharmaceutical 
Industries. All authors vouch for the completeness 
and accuracy of the data and the fidelity of the 
study to the protocol.

Criteria for Response and End Points
The primary study end point was event-free survival 
at 2 years after diagnosis, with treatment failure 
defined as any of the following: no achievement of 
hematologic complete remission after induction 
therapy, no achievement of molecular complete 
remission after three consolidation courses, mo-
lecular relapse, hematologic relapse, or death. 
Hematologic complete remission and hematologic 
(morphologic) relapse were defined according 
to the National Cancer Institute (NCI) workshop 
definitions.32 Molecular complete remission and 
molecular relapse were defined as reported else-

where.28 Secondary end points included the rate of 
hematologic complete remission after induction, 
the probability of overall survival, the cumulative 
incidence of relapse, toxic effects (graded accord-
ing to the NCI Common Terminology Criteria for 
Adverse Events, version 3 [http://ctep.cancer.gov/
protocolDevelopment/electronic_applications/
docs/ctcaev3.pdf]), and the kinetics of minimal 
residual disease. Disease-free survival was defined 
as the time from achievement of hematologic com-
plete remission to relapse (either molecular or 
hematologic), persistence of PCR positivity after 
consolidation therapy, or death, whichever oc-
curred first; data on patients who were still alive 
and in first molecular complete remission were 
censored at the time of the most recent follow-
up visit. Overall survival and cumulative incidence 
of relapse were defined according to the NCI 
workshop definitions (see the Supplementary Ap-
pendix).32
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Figure 1. Treatment Groups

In the all-trans retinoic acid (ATRA)–chemotherapy group, the chemotherapy regimen was as follows: idarubicin (IDA) at a dose of 12 mg 
per square meter of body-surface area per day on days 2, 4, 6, and 8 of the induction phase; IDA at a dose of 5 mg per square meter per 
day on days 1 through 4 of the first cycle of consolidation therapy; mitoxantrone (MTZ) at a dose of 10 mg per square meter per day on 
days 1 through 5 of the second cycle of consolidation therapy; IDA at a dose of 12 mg per square meter per day on day 1 of the third 
 cycle of consolidation therapy; and intramuscular or oral methotrexate (MTX) at a dose of 15 mg per square meter per week and oral 
6-mercaptopurine (6-MP) at a dose of 50 mg per square meter per day, alternating with ATRA at a dose of 45 mg per square meter per 
day, for 15 days every 3 months for 2 years. The vertical lines in the induction-therapy boxes indicate variability in the duration of remis-
sion-induction therapy. The arrows indicate the approximate timing and doses of the different chemotherapeutic agents.
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Lo	Coco	F,	et	al,	N	Engl	J	Med.	2013	Jul	11;369(2):111-21.	

1st	QoL		
Assessment	

2nd	QoL		
Assessment	

Baseline	QoL	
Assessment	



Between October 2007 and September 2010, 162 patients were enrolled.  
 

Genetic tests excluded a diagnosis of PML/RARA-positive APL in 3 patients. Three of 159 patients 
with genetically proven APL did not start allocated treatment.  

Results	and	QoL	COMPLIANCE	

ATRA-
Chemotherapy 

Post 
induction 

Post 
consolidation 

ATRA-ATO 

Post 
induction 

Post 
consolidation 

156 patients  
who received at least one dose of the assigned therapy after randomization. 

N= 53 N= 62 

N= 61 N= 58 

N= 150 expected 

N= 142 expected 

Compliance 77% 

Compliance 84% 



Func=onal	aspects	/	Global	QoL	
	

	Clinically	meaningful	difference;	(based	on	Cocks	K,	et	al.,	J	Clin	Oncol.	2011;29:89-96).		* 

Quality	of	Life	difference	Post	Induc=on	and	Post	Consolida=on		
Efficace	F,	et	al,	J	Clin	Oncol.	2014	Oct	20;32(30):3406-12	

Physical		Func=oning		 Cogni=ve	Func=oning	



Symptom	Severity		
	

Quality	of	Life	difference	Post	Induc=on	and	Post	Consolida=on		

	Clinically	meaningful	difference;	(based	on	Cocks	K,	et	al.,	J	Clin	Oncol.	2011;29:89-96).		* 

Efficace	F,	et	al,	J	Clin	Oncol.	2014	Oct	20;32(30):3406-12	

Fa=gue	 Nausea/Vomi=ng	 Appe=te	loss	 Cons=pa=on	



(Platzbecker	U,	et	al,	J	Clin	Oncol.	2017	Feb	20;35(6):605-612)	Study	update	on	263	APL	pa=ents	

QoL	Results:	

Fa=gue	becer	with	ATO	vs	
Chemo		
(P=.034)	



These	findings	further	supported	the	use	of	Arsenic	Trioxide	
(ATO)	as	preferred	first-line	treatment	in	APL	pa4ents,	given	
the	QoL	advantages	found	a`er	Induc=on	therapy	
	
		

! 	Fa4gue,		
! 	Appe4te	loss,		
! 	Nausea/vomi4ng,		
! 	Cons4pa4on,		
! 	Physical	func4oning	
! 	Cogni4ve	func4oning.	

What	is	the	
added	value	of	
this	research?	
 

Efficace		F,	et	al,	J	Clin	Oncol.	2014	Oct	20;32(30):3406-12.		



Quality of Life in the Approval of Arsenic Trioxide in Patients with APL  



What	about	oral	Arsenic	in	APL?	
Zhu	HH,	Huang	XJ,	N	Engl	J	Med.	2014	Dec	4;371(23):2239-41	

N=20  APL patients 
 

Quality of Life: secondary endpoint 
 

Median Follow-up: 14 months 



Long-term	Effects	of	ATRA	and	Chemotherapy	in	APL	survivors?	

GIMEMA Trial 
AIDA 0493 

Avvisa4	G,	et	al,	Blood.	2011	May	5;117(18):4716-25;	 Lo	Coco	F,	et	al,	Blood.	2010	Oct	28;116(17):3171-9.	

GIMEMA - APL Survivorship Platform 
(N=307 APL patients)  

 
To investigate a number of aspects: 
  

-Quality of Life 
-Symptom Burden 
-Long-term Comorbidity 

GIMEMA Trial 
AIDA  2000 

Inclusion	criteria	
"  Age	≥	18	years	at	starts	of	this	survivorship	study		
"  Diagnosed	with	APL	and	being	enrolled	in	GIMEMA	AIDA	2000	and	AIDA	0493	
" 			Surviving	the	ini4al	diagnosis	for	more	than	5	years	and	in	complete	remission	(CR).	
"  Informed	consent	provided.	



Overview	on	treatment	schema:	AIDA	0493-AIDA	2000	



What’s	Next?		
• 	What	are	the	long-term	effects	of	ATO	therapy	in	APL	pa=ents?		

• 	Is	there	a	difference	in	long-term	QoL	outcomes	of	pa=ents	treated	with	
ATO	versus	those	treated	with	standard	ATRA-chemotherapy?		Retinoic Acid and Arsenic Trioxide for APL

n engl j med 369;2 nejm.org july 11, 2013 113

or the writing of the manuscript. Arsenic trioxide 
was donated for this investigation by Cephalon 
Europe and, since 2011, by Teva Pharmaceutical 
Industries. All authors vouch for the completeness 
and accuracy of the data and the fidelity of the 
study to the protocol.

Criteria for Response and End Points
The primary study end point was event-free survival 
at 2 years after diagnosis, with treatment failure 
defined as any of the following: no achievement of 
hematologic complete remission after induction 
therapy, no achievement of molecular complete 
remission after three consolidation courses, mo-
lecular relapse, hematologic relapse, or death. 
Hematologic complete remission and hematologic 
(morphologic) relapse were defined according 
to the National Cancer Institute (NCI) workshop 
definitions.32 Molecular complete remission and 
molecular relapse were defined as reported else-

where.28 Secondary end points included the rate of 
hematologic complete remission after induction, 
the probability of overall survival, the cumulative 
incidence of relapse, toxic effects (graded accord-
ing to the NCI Common Terminology Criteria for 
Adverse Events, version 3 [http://ctep.cancer.gov/
protocolDevelopment/electronic_applications/
docs/ctcaev3.pdf]), and the kinetics of minimal 
residual disease. Disease-free survival was defined 
as the time from achievement of hematologic com-
plete remission to relapse (either molecular or 
hematologic), persistence of PCR positivity after 
consolidation therapy, or death, whichever oc-
curred first; data on patients who were still alive 
and in first molecular complete remission were 
censored at the time of the most recent follow-
up visit. Overall survival and cumulative incidence 
of relapse were defined according to the NCI 
workshop definitions (see the Supplementary Ap-
pendix).32
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Figure 1. Treatment Groups

In the all-trans retinoic acid (ATRA)–chemotherapy group, the chemotherapy regimen was as follows: idarubicin (IDA) at a dose of 12 mg 
per square meter of body-surface area per day on days 2, 4, 6, and 8 of the induction phase; IDA at a dose of 5 mg per square meter per 
day on days 1 through 4 of the first cycle of consolidation therapy; mitoxantrone (MTZ) at a dose of 10 mg per square meter per day on 
days 1 through 5 of the second cycle of consolidation therapy; IDA at a dose of 12 mg per square meter per day on day 1 of the third 
 cycle of consolidation therapy; and intramuscular or oral methotrexate (MTX) at a dose of 15 mg per square meter per week and oral 
6-mercaptopurine (6-MP) at a dose of 50 mg per square meter per day, alternating with ATRA at a dose of 45 mg per square meter per 
day, for 15 days every 3 months for 2 years. The vertical lines in the induction-therapy boxes indicate variability in the duration of remis-
sion-induction therapy. The arrows indicate the approximate timing and doses of the different chemotherapeutic agents.
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What	a`er	consolida=on	?	

? 



Conclusion	

Overall, current QoL findings further support the use of ATRA plus ATO as 
preferred first-line treatment in low-intermediate risk APL patients.  
  

More research is needed to better understand if ATRA-ATO advantages can 
be maintained over the long-term period and on oral ATO administration. 

Preliminary evidence indicates that long-term APL survivors tend to report 
higher rates of comorbidity compared to their peers in the general 
population.  

Patient-reported QoL cannot be inferred by looking at toxicity data and help 
to make more informed treatment decisions.  
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