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NEW	APPROVED	DRUGS	LAST	3-4	YEARS	

• OBINUTUZUMAB	
first	line	unfit	pa&ents	in	combina&on	with	chlorambucil	

•  IDELALISIB+RITUXIMAB	
first	line	17p	deleted/TP53	mutated,	unsuitable	to	other	therapies	(venetoclax	and/or	
ibru&nib)	
relapsed/refractory	aQer	1st	line	therapy	

•  IBRUTINIB	
first	line	17p	deleted/TP53	mutated	or	elderly	pa&ents	not	eligiable	to	chemotherapy	
(>70yy	or	>65yy	with	anemia,	thromobocytopenia,	ECOG	1-2,	Cl.	crea&nina	<70ml/min)	
relapsed/refractory	aQer	1st	line	not	fit	for	CIT	

• VENETOCLAX	
In	the	absence	of	17p	del	o	p53	mut,	pts	who	have	failed	CIT	and	a	BCR	inhibitor	
first	line	17p	del	o	p53	mut,	when		a	BCRi	is	controindicated	
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•  5	years	follow-up	of	phase	II	study	PCYC-1102/1103:	31	TN,	101	R/R	
	
•  median	PFS	52	months	for	R/R.	5-year	PFS	44%	for	R/R	but	92%	for	TN	
•  median	OS	not	reached	for	R/R.	5-year	OS	57%	but	93%	for	TN	

O’Brien	S.	et	al,	Blood	2018	
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IBRUTINIB, 5-YEAR FOLLOW-UP
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FISH	and	Complex	karyotype	impact	on	the	survival	of	pa&ents	

IBRUTINIB,	5-YEAR	FOLLOW-UP	
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•  RESONATE-2	included	269	TN	pa&ents	(1:1)	with	>65	years,	median	age	73	years	
•  92%	had	ECOG	0-1;	31%	CIRS	>6;	21%	11q;	43%	U-IGVH 	 							NO	17p-	

•  Provide	much	be^er	disease	control	than	other	treatment	such	as	BR	

4.1. Adverse events

During treatment, ten patients (3.6%) died: five
from therapy-related infections, three from disease

progression, one had fulminant hepatitis, and one a
cardiac failure unrelated to therapy.

One hundred fourteen patients (40.9%) had at least
one severe adverse event (SAE) of CTC grade III or IV.
The most common SAEs were haematologic toxicities:
neutropenia, thrombocytopenia, and anaemia were
observed in 72 (25.9%), 43 (15.4%), and 42 (15.1%) pa-
tients, respectively (Table 5). Forty patients (14.3%)
required G-CSF administration for a median duration
of 5 d. Infection and skin rash were the most common
grade III or IV non-haematologic toxicities. Twenty-
four patients (8.6%) had severe infections (20 of grades
III and IV of grade IV); the most common infections
were pneumonia and febrile neutropenia. Fourteen pa-
tients (5.1%) developed grade IIIeIV skin rash. The
incidence of other non-haematologic toxicities is listed
in Table 5. At baseline, four patients had autoimmune
haemolytic anaemia (AIHA), and all achieved a clinical
response during BR treatment.

Age, CrCl and CIRS were correlated with incidence
of the most common SAEs (neutropenia, thrombocy-
topenia, anaemia, infection, and skin rash). Of note,
the incidence of severe anaemia was significantly
higher in patients with CrCl !70 ml/min compared to
those with normal renal function (20% versus 10.1%,
pZ 0.02). Age and CIRS failed to predict the inci-
dence of any severe haematologic and non-haemato-
logic toxicities.

5. Discussion

FCR combination chemo-immunotherapy still remains
the gold standard for younger and fit patients with
CLL [1e4]. However, this regimen is not suitable for
patients older than 65 years who have comorbidities
(CIRS >7), since it is associated with high rates of

Fig. 3. Progression-freesurvivalaccording tobendamustineerituximab

(BR) dose intensity.

Fig. 2. Progression-free survival (PFS) of the entire cohort of

chronic lymphocytic leukaemia patients (CLL) (A), PFS in cyto-

genetic subgroups, and overall survival of the entire cohort of

CLL patients.

M. Gentile et al. / European Journal of Cancer 60 (2016) 154e165160

RESONATE-2	 BR	RETROSPECTIVE	

IBRUTINIB	1L,	Resonate	2	



ASH	2016	abstract	#234,	Updated	Efficacy/Safety	RESONATE-2;	Barr	et	al.		

� Ibrutinib led to 99% reduction in risk of 

progression or death in high-risk del11q 

subgroup and  82% reduction in those 

without del11q, compared to chemotherapy

(n=40)
(n=58)
(n=42)

(n=60)

� Ibrutinib led to 83% and 92% reduction in 

the risk of progression or death in patients 

with mutated and unmutated IGHV, 

respectively, compared to chemotherapy

ASH 2016 abstract #234, Updated Efficacy/Safety RESONATE-2; Barr et al.

• Ibrutinib CR rates continue to improve over time: increasing from 7% at 12 months

to 15% at 24 months to 18% with median follow-up of 29 months.
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Ibrutinib Significantly Improved PFS in Patients with del11q , 
and Regardless of IGHV Status 
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PCYC-1115

Ibru7nib led to 99% reduc7on in risk of progression 
or death in high-risk del11q subgroup and 82% 
reduc7on in those without del11q, compared to 
chemotherapy 


Ibru&nib	led	to	83%	and	92%	reduc&on	in	the	risk	of	
progression	or	death	in	pa&ents	with	mutated	and	
unmutated	IGHV,	respec&vely,	compared	to	
chemotherapy		

Ibru7nib	CR	rates	con7nue	to	improve	over	7me:	increasing	from	7%	at	12	months	to	
15%	at	24	months	to	18%	with	median	follow-up	of	29	months.		

IBRUTINIB	1L,	higher	response	in	11q	and	U-IGHV	pts	



•  Pooled	data	from	2	phase,	3	clinical	trials.	
•  N=369	pa&ents		
•  (196	Idelalisib+Rituximab,	173	Idelalisib+Ofatumumab)	

Furman	RR,	NEJM	2015;	Jones	JA,	JCO	2015	
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IDELALISIB,	DISCONTINUATION	



•  Outcome	of	pa&ents	who	discon&nue	idelalisib	

•  205	pa&ents,	pooled	data	from	phase	3	trials	

Brown	J,	ASCO	2016	

IDELALISIB,	DISCONTINUATION	



DISCONTINUATION	 2	years	(%)	 3	years	(%)	 4	years	(4%)	

CLL	progression	 5	 10.8	 19.1	

Transforma&on	 7.3	 9.1	 9.6	

Other	events	(AE)	 18.7	 23.9	 25	
Woyach J, et al. J Clin Oncol. 2017;35:1437-1443.  
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VENETOCLAX	

Mihalyova	J,	Experimental	hematology	2018	

•  Venetoclax	is	highly	selec&ve	for	targe&ng	the	BH3	domain	of	BCL2	



Mato A, Blood 2016 
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•  Mul&center	retrospec&ve	analysis	on	178	pa&ents	(143	ibru&nib	and	35	idelalisib)	
	

•  PFS	 and	 OS	 were	 longer	 if	 BCRi	 were	 stopped	 for	 intolerance	 rather	 than	 progression	 or	 Richter’s	
transforma&on	
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After BCRi stop, real life 



Mato A, Blood 2016; Mato A, Annals of Oncology 2017 

Idelalisib	
ager	Ibru7nib	

Ibru7nib	ager	
Idelalisib	

BCL2-I	

ORR	 46%	 75%	 74%	

CR	 0%	 5	 32%	

PR/PR-L	 46%	 70%	 42%	

SD	 39%	 15%	 16%	

PD	 15%	 10%	 10%	

of either an alternate KI or venetoclax was associated with super-
ior PFS when compared with CIT/CD 20 monoclonal antibodies
(Figure 3A, P < 0.001, LR test). In patients treated with an alter-
nate KI (ibrutinib followed by idelalisib or idelalisib followed by
ibrutinib), those intolerant of the initial KI had a superior PFS
compared with those progressed on the initial KI (Figure 3B,
P¼ 0.03, LR test). Furthermore, patients who discontinued ibru-
tinib for any reason had both a better ORR when treated with
venetoclax (ORR 79%) when compared with idelalisib (ORR
46%), and a trend to improvement in PFS (Figure 3C, P¼ 0.06,
LR test).

Discussion

In the largest CLL patient case series study conducted in the era of
novel oral therapeutics, we demonstrate the superiority of ibruti-
nib to idelalisib in first-line, relapsed-refractory, and in high-risk
patients, despite a higher ORR with idelalisib-rituximab. In add-
ition, our data indicate that patients who progress on a KI have
better outcomes if treated with the alternate KI or venetoclax as
opposed to CIT. Moreover, the use of venetoclax as opposed to
idelalisib after ibrutinib failures may bemarginally superior.

Not surprisingly, more patients were treated with ibrutinib
than with idelalisib, likely due to the earlier FDA approval, ease of
once daily dosing and the indication to use as monotherapy, as
well as concerns regarding toxicities. As physicians become more
experienced in using these novel therapies and as patients seek
out more tolerable, targeted therapies, the use of these agents will
likely increase. Although initially approved in limited disease set-
tings, their indications are expanding quickly, particularly with
the anticipated results of the front line studies through the
Alliance (NCT01886872) and ECOG cooperative groups
(NCT02048813) comparing CIT to ibrutinib-based therapy [20].
Sequencing these agents is particularly challenging as there are no
comparator studies. Furthermore, choosing the appropriate
agent to use first maybe critical given limited available data on
how tomanage KI failures.
Our 683-patient cohort was enriched with patients who were

not treated on a clinical trial in an attempt to better understand
outcomes in the “‘real world”’ setting. Our analysis indicated su-
perior outcomes with idelalisib or venetoclax following ibrutinib
discontinuation compared with CIT. This is not necessarily sur-
prising as most of the patients were previously treated with
chemotherapy or anti CD20monoclonal antibody therapy. These
results compare very favorably with previous studies of CIT with
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Figure 3. Progression-free survival (A) stratified by treatment choice following KI discontinuation (CIT versus alternate KI versus venetoclax). PFS (B) following KI discontinuation with alter-
nate KI (ibrutinib ! idelalisib, idelalisib ! ibrutinib) stratified by CLL progression versus KI intolerance to first KI. PFS (C) following ibrutinib failure stratified by idelalisib versus venetoclax
based therapy.

Annals of Oncology Original article

doi:10.1093/annonc/mdx031 | 5

•  At	BCRi	 failure,	 the	use	of	 an	alterna&ve	BCRi	or	Venetoclax	provide	higher	ORR	and	 longer	PFS	as	
compare	to	chemoimmunotherapy	

•  Venetoclax,	single	agent,	was	able	to	induce	32%	of	CR	

After BCRi stop, VENETOCLAX 
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(64–83; figure 2B); Median overall survival was not 
reached (27·8–not reached) and estimated 12-month 
overall survival was 91% (83–95; figure 2C). 15 patients 
had a duration-of-response event (recurrence or disease 
progression). In the 59 responding patients, median 
duration of response was not reached (95% CI 17·6–not 
reached), and an estimated 88% (76–95) of patients were 
still respon ding at 12 months (figure 2D).

In exploratory post-hoc subgroup analyses, 19 (63%, 
95% CI 44–80) of 30 patients who had discontinued 
previous ibrutinib therapy because of adverse events had 
an overall response with venetoclax, compared with 
27 (54%, 39–68) of 50 patients who had discontinued 
previous ibrutinib because of disease progression. The 
proportion of pa tients achieving a res ponse was similar 
for patients with high-risk chromosomal abnormalities 
compared with patients without these factors. 28 (61%, 
95% CI 45–75) of 46 patients with known del(17)(p13.1) 
or TP53 mutations had an overall response, including 
four patients who had a complete response or a complete 
response with incomplete bone marrow recovery and 
24 patients who had a nodular partial res ponse or a 
partial response. 30 (67%, 51–80) of 45 patients without 
del(17)(p13.1) and TP53 mutations had an overall 
response, including four patients who had a complete 
response and 26 patients who had a nodular partial 
response or a partial response.

For the prespecified exploratory endpoint of minimal 
residual disease, 57 patients were assessed for minimal 
residual disease in peripheral blood from week 24 after 
treatment initiation. 24 (42%) of these 57 patients were 
negative for minimal residual disease in peripheral 
blood (figure 3A; 24 [26%] of 91 patients by intention-to-
treat analysis), with five of 13 patients subsequently 
assessed for minimal residual disease in bone marrow 
being negative. Most patients who were positive for 
minimal residual disease in peripheral blood had a low 
percentage of chronic lymphocytic leukaemia cells 
(figure 3A). No plan was put in place at the start of the 
study to discontinue venetoclax so all five patients who 
were negative for minimal residual disease in both 
peripheral blood and bone marrow remained in the 
study and continued venetoclax treatment. One patient 
who was negative for minimal residual disease in 
peripheral blood at 5 months subsequently discontinued 
venetoclax because of disease progression at 13 months 
on therapy. Median progression-free survival was not 
reached (95% CI 19·2–not reached) for patients who 
were negative for minimal residual disease in peripheral 
blood and was 24·7 months (15·4–not reached) for 
patients who were positive for minimal residual disease 
(figure 3B).
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Figure 2: Kaplan-Meier estimates as per investigator’s assessment
(A) Time to progression in all patients. (B) Progression-free survival in all 

patients. (C) Overall survival in all patients. (D) Duration of overall response in 
the 59 patients who had a response. 

24.7m	

•  91pts	pa&ents	R/R	aQer	IBRUTINIB	
•  	47%	17p-,	29%	high-risk	TLS	
•  	median	of	4	previous	therapies	
•  	65%	ORR,	9%	CR,	26%	MRD-	pb	

•  36	pts	pa&ents	R/R	aQer	IDELALISIB	
•  	31%	17p-,	25%	high-risk	TLS	
•  	median	of	3	previous	therapies	
•  	67%	ORR,	8	%	CR,	22%	MRD-	pb	

(n 5 5), fatigue (n 5 5), or anemia (n 5 4). One patient in the
expansion cohort who was scheduled to receive compressed
ramp-up because of rapidly progressive CLL developed
pneumonia at the 200-mg dose and required dose interruption
for 1 week and then resumed dosing to reach the final dose of
400 mg by week 4. This patient discontinued study because of
PD by day 129.

Discussion
BCRi therapies have transformed the management of both
previously untreated and relapsed CLL. Little is known about
treatment of patients who have progressed on these new
drugs, and most patients with R/R CLL who discontinue
idelalisib early have limited options with poor outcomes.8,9

For example, 1 retrospective report showed that patients with
R/R CLL who discontinued idelalisib had a median OS of 64
days from the time of treatment discontinuation.9 Here, we
report the results of the first prospective study of patients with
R/R CLL who were previously treated with idelalisib and who
progressed.

The response rate and durability for venetoclax in this pop-
ulation are promising, with 67% ORR and median PFS and OS
not yet reached after a median of 14 months of follow-up. Most
nonresponders had SD (n 5 10). The low number of CRs re-
ported at the time of analysis may be a result of the follow-up
time, particularly for patients in the expansion cohort, as other
clinical studies with venetoclax report CR occurring after 1 year
on therapy.12 Patients with prior ibrutinib exposure who had
progressed on idelalisib as their most recent therapy before
study entry had similar efficacy results.

Most patients (60%) with MRD-negative PR had residual aden-
opathy in 1 or 2 nodes, and others had mild residual spleno-
megaly. All patients with MRD negativity in blood continue
receiving active treatment. Even though the number of patients
reported here is small, it is notable that some patients did
achieve MRD negativity in the peripheral blood andmarrow with

a single targeted agent, given this highly refractory population.
A recent study showed no statistical difference in PFS or OS
after chemoimmunotherapy among patients in PR with un-
detectable MRD, including those with residual splenomegaly,
marrow involvement, or 1 or more involved site compared
with patients who were in CR with undetectable MRD in
blood.22

As described in a recent separate publication, the efficacy and
safety of venetoclax monotherapy was similar for patients who
had progressed after prior ibrutinib.16 TheORR for these patients
was 65% (59/91), and median PFS was 24.7 months. The esti-
mated 12-month PFS and OS rates on venetoclax for patients
who had received ibrutinib as their last BCRi before study en-
rollment were 75% and 91%, respectively. In addition, 10 pa-
tients who received idelalisib followed by ibrutinib during their
course of treatment of CLL before study enrollment had an ORR
on venetoclax of 70% (7/10).

The safety profile for venetoclax postidelalisib is consistent with
previous reports of venetoclax monotherapy in R/R CLL,11,12

as well as in patients who received venetoclax postibrutinib.16

All patients followed the 5-step dose ramp-up (1 patient
received venetoclax over a compressed 3-week schedule),
and by implementing risk-based prophylactic measures and
close monitoring, TLS was not observed, despite many of
these patients having rapidly progressive CLL after dis-
continuing idelalisib. Close attention was paid to TLS pro-
phylaxis, and management on this study as is now outlined in
the venetoclax prescribing label.13 As such, clinicians starting
venetoclax in patients who are progressing on idelalisib
outside the clinical trial setting should closely follow the label
guidelines to mitigate the risk for TLS. On the basis of the ex-
perience in this trial, we suggest that patients discontinue ide-
lalisib no more than 3 days before starting to receive venetoclax.
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NEW	APPROVED	DRUGS	LAST	3-4	YEARS	

• OBINUTUZUMAB	
first	line	unfit	pa&ents	in	combina&on	with	chlorambucil	

•  IDELALISIB+RITUXIMAB	
first	line	17p	deleted/TP53	mutated,	unsuitable	to	other	therapies	(venetoclax	and/or	
ibru&nib)	
relapsed/refractory	aQer	1st	line	therapy	

•  IBRUTINIB	
first	line	17p	deleted/TP53	mutated	or	elderly	pa&ents	not	eligiable	to	chemotherapy	
(>70yy	or	>65yy	with	anemia,	thromobocytopenia,	ECOG	1-2,	Cl.	crea&nina	<70ml/min)	
relapsed/refractory	aQer	1st	line	not	fit	for	CIT	

• VENETOCLAX	
In	the	absence	of	17p	del	o	p53	mut,	pts	who	have	failed	CIT	and	a	BCR	inhibitor	
first	line	17p	del	o	p53	mut,	when		a	BCRi	is	controindicated	



VENETOCLAX,	phase	II	in	17p-	

•  A	new	highly	effec7ve	drug	able	to	achieve	complete	response	and	MRD	nega7vity	in	heavily	treated	pa7ents		
•  158	pa&ents	all	17p-,	5	TN,	median	age	67,	10%	received	BCRi	
•  TLS	risk:	23%	low,	38%	intermediate,	39%	high	
•  ORR	77%	with	CR	20%.	Median	follow-up	of	26.6m,	median	PFS	27.2m	but	not	reached	for	CR	

Stilgenbauer S, JCO 2018 

time to first response was 1 month (range, 0.5 to 4.4 months), and
time to first documentation of CR/CRi was 9.8 months (range, 2.7
to 31.1 months), which clustered with the timing of the mandatory
CT scan at 36 weeks. Thirty patients had stable disease as the best
response, three had PD, and three were not evaluable. Details on
patients with relapsed/refractory versus previously untreated del
(17p) CLL and responses by subgroups are in the Data Supplement.

For the 122 patients who achieved a response, the Kaplan-
Meier duration of response (DOR) estimate at 24 months was 66%
(95% CI, 55% to 74%), with an estimated median DOR of
33.2 months (95% CI, 26.7 months to not reached; Fig 2A). For all
patients, 24-month estimates of progression-free survival (PFS)
and overall survival (OS) were 54% (95% CI, 45% to 62%) and
73% (95% CI, 65% to 79%), respectively (Figs 2B and 2C). Es-
timated median PFS was 27.2 months (95% CI, 21.9 months to not

reached; Fig 2B) and was not reached for patients with CR/CRi (Fig
2D). Median OS cannot be estimated currently.

For 16 patients who received prior BCRi therapy, median time
on venetoclax was 16 months (range, 0.9 to 35 months) and ORR
was 63% (10 of 16 patients), with two patients attaining CR.
Median DOR, PFS, and OS had not yet been reached for these
patients. Twenty-four–month estimates are 82% (95% CI, 45% to
95%) for DOR, 50% (95% CI, 25% to 71%) for PFS, and 55%
(95% CI, 28% to 76%) for OS (Data Supplement).

MRD
MRD was evaluated by flow cytometry, with blood specimens

and bone marrow specimens evaluable for 101 and 68 patients,
respectively. By intent-to-treat analysis, 30% (48 of 158) of
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Fig 2. Outcomes on venetoclax monotherapy. Shown are the Kaplan-Meier curves for investigator-assessed (A) duration of response for 122 patients who achieved
a response as well as (B) progression-free survival (PFS) and (C) overall survival (OS) for all 158 enrolled patients. (D) Progression-free survival since the time of first
categorized response for patients who achieving complete remission/complete remission with incomplete marrow recovery (CR/CRi) or nodular partial remission/partial
remission (nPR/PR). For 32 patients with CR/CRi, PFS is shown since the time that CR/CRi was achieved, and for 90 patients with nPR/PR, PFS is shown since the time that
PR was confirmed by second assessment. Below each curve is the number of patients at risk for the event at each time point. Tick marks represent patients who were
censored for each outcome measure.
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time to first response was 1 month (range, 0.5 to 4.4 months), and
time to first documentation of CR/CRi was 9.8 months (range, 2.7
to 31.1 months), which clustered with the timing of the mandatory
CT scan at 36 weeks. Thirty patients had stable disease as the best
response, three had PD, and three were not evaluable. Details on
patients with relapsed/refractory versus previously untreated del
(17p) CLL and responses by subgroups are in the Data Supplement.

For the 122 patients who achieved a response, the Kaplan-
Meier duration of response (DOR) estimate at 24 months was 66%
(95% CI, 55% to 74%), with an estimated median DOR of
33.2 months (95% CI, 26.7 months to not reached; Fig 2A). For all
patients, 24-month estimates of progression-free survival (PFS)
and overall survival (OS) were 54% (95% CI, 45% to 62%) and
73% (95% CI, 65% to 79%), respectively (Figs 2B and 2C). Es-
timated median PFS was 27.2 months (95% CI, 21.9 months to not

reached; Fig 2B) and was not reached for patients with CR/CRi (Fig
2D). Median OS cannot be estimated currently.

For 16 patients who received prior BCRi therapy, median time
on venetoclax was 16 months (range, 0.9 to 35 months) and ORR
was 63% (10 of 16 patients), with two patients attaining CR.
Median DOR, PFS, and OS had not yet been reached for these
patients. Twenty-four–month estimates are 82% (95% CI, 45% to
95%) for DOR, 50% (95% CI, 25% to 71%) for PFS, and 55%
(95% CI, 28% to 76%) for OS (Data Supplement).
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MRD was evaluated by flow cytometry, with blood specimens

and bone marrow specimens evaluable for 101 and 68 patients,
respectively. By intent-to-treat analysis, 30% (48 of 158) of
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Fig 2. Outcomes on venetoclax monotherapy. Shown are the Kaplan-Meier curves for investigator-assessed (A) duration of response for 122 patients who achieved
a response as well as (B) progression-free survival (PFS) and (C) overall survival (OS) for all 158 enrolled patients. (D) Progression-free survival since the time of first
categorized response for patients who achieving complete remission/complete remission with incomplete marrow recovery (CR/CRi) or nodular partial remission/partial
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Fig 3. Minimal residual disease (MRD) negativity in blood as an indication of long-term outcomes with venetoclax monotherapy. (A) Of 59 patients with samples
evaluated for MRD at a single regional center on the basis of MRD assessment criteria (patients with complete remission/complete remission with incomplete marrow
recovery [CR/CRi], or for patientswith nodular partial remission/partial remission [nPR/PR] and nodalmasses, 2 cm inmaximal dimension), shown is the time to firstMRD-
negative assessment in the peripheral blood by flow cytometry for 27 patients who had MRD below the cutoff of 1024. (B) MRD assessments for patients who were
assessed at the 36-week (6 4weeks) landmark (32 to 40weeks on study) when computed tomography scanningwasmandated, and then at 726 4weeks (68 to 76weeks
on study). Connecting lines between the intervals are for patients with assessments at both time points, with blue lines indicating those patients who remained MRD
negative, gold lines indicating patients who remained MRD positive, and gray lines showing a change in MRD status from the 36- to 72-week (continued on next page)
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Fig 3. Minimal residual disease (MRD) negativity in blood as an indication of long-term outcomes with venetoclax monotherapy. (A) Of 59 patients with samples
evaluated for MRD at a single regional center on the basis of MRD assessment criteria (patients with complete remission/complete remission with incomplete marrow
recovery [CR/CRi], or for patientswith nodular partial remission/partial remission [nPR/PR] and nodalmasses, 2 cm inmaximal dimension), shown is the time to firstMRD-
negative assessment in the peripheral blood by flow cytometry for 27 patients who had MRD below the cutoff of 1024. (B) MRD assessments for patients who were
assessed at the 36-week (6 4weeks) landmark (32 to 40weeks on study) when computed tomography scanningwasmandated, and then at 726 4weeks (68 to 76weeks
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Minimal	Residual	Disease	Status	with	Venetoclax	Monotherapy	Is	
Associated	with	Progression-Free	Survival	in	Chronic	Lymphocy7c	Leukemia	

MRD and PFS data from two phase 2 studies of venetoclax 
monotherapy in patients with R/R CLL were pooled	

Wierda	et	al,	ASH	2018	



PAZIENTI CON LLC ATTIVA 1°Linea 

TP53		

Ibru&nib	
Venetoclax	
R-Idelalisib	

SI	
	(delezioni	o	mutazioni)	

NO	

FCR	

Ibru&nib	

11q-	
e/o	

U-IGHV	
NO	 SI	

CIRS	>6	
e/o	

Cl.Crea7n	
<	70	

Ibru&nib	
Ga-Chl	
Chl-Ofa	

R-Chl	/	Chl	

NO	 SI	

BR	
Benda-Ofa	

>65	anni	 <65	anni		
FIT	

ETA’	



PAZIENTI LLC (R/R) 

PREC.	
CIT	

SI	 NO	

BCRi	

Venetoclax*	

INTOLLERANZA	 RECIDIVA	

altro	BCRi	
venetoclax*	RECIDIVA	

<3	ANNI	

Ripete	CIT	
Ibru&nib	
R-Idelalisib	

	

SI	 NO	

Ibru&nib	
R-idelalisib	

TP53	

Ibru&nib	
R-idelalisib	
Venetoclax	

SI	 NO	

*	 nei	 pazien&	 recidiva&	 senza	 anomalie	 di	
TP53	è	possibile	prescrivere	venetoclax	dopo	
fallimento	della	chemioimmunoterapia	ed	un	
inibitore	di	BCR	



Ra7onale	for	Novel	Agents/Combina7on	in	
Development:	Poten7al	benefits	

Ø  Improve efficacy and achieve deeper responses by combining 
agents with different mechanisms of ac7on


Ø  Avoid development of emerging resistant clones


Ø  Provide 7me-limited therapy with MRD nega7vity


Ø  Reduce toxicity by shortening dura7on of use and exposure to 
drug




 Venetoclax 400 mg orally once daily to PD, 
cessation for toxicity, or max. 2 years from Cycle1 Day1 

 
 
  

Bendamustine  
70 mg/m2 Days 1 and 2 Cycles 1–6 

+ 
Rituximab 

C1D1 Relapsed/refractory	CLL		
(N=389)	

•  ≥18	years	of	age	
•  Prior	1–3	lines	of	therapy,	including	
≥1	chemo-containing	regimen	

•  Prior	bendamus&ne	only	if	DoR	
     ≥24 months	

		
Stra7fied	by:	

•  Del(17p)	by	local	labs	
•  Responsiveness	to	prior	therapy*	
•  Geographic	region		

Rituximab  
375 mg/m2 Day 1, Cycle 1; 

500 mg/m2 Day 1 Cycles 2–6 
R 

1:1 

VEN 
5-week 

ramp-up 

Primary	Endpoint	 INV-assessed	PFS	

Major	Secondary	Endpoints	 •  IRC-CR	⇒	IRC-ORR	⇒	OS	(hierarchical	tes&ng)	
•  IRC-assessed	PFS	and	MRD-nega&vity	

Key	Safety	Endpoints	 Overall	safety	profile,	focusing	on	serious	adverse	events	and	Grade	≥3	adverse	events	
Interim	Analysis		 Approximately	140	INV-assessed	PFS	events	(75%	of	total	informa&on)	

NCT02005471 
*High-risk CLL – any of following features: del(17p) or no response to front-line chemotherapy-containing regimen or relapsed ≤12 months 
after chemotherapy or within ≤24 months after chemoimmunotherapy. Seymour JF, et al. ASH 2017. Abstract LBA-2.  

MURANO	Study	



MURANO	Interim	Analysis:		
Inves7gator-Assessed	PFS	by	del(17p)	Status	

VEN + R with del(17p) (n = 46) 
VEN + R without del(17p) (n = 127) 
BR with del(17p) (n = 46) 
BR without del(17p) (n = 123) 
Censored 

  HR for VEN + R vs BR 
  (95% CI)   

With del(17p)  0.13 (0.05-0.29) 
Without del(17p)  0.19 (0.12-0.32) 0 
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VEN	+	R	consistently	favored	
across	subgroups	stra7fied	by		
del(17p)	status,	TP53	status,	
baseline	IGHV	status		
number	of	prior	treatments,		
refractory	vs	relapse	to	last		
treatment	

Seymour JF, et al. ASH 2017. Abstract LBA-2.  



MURANO:	Venetoclax	+	Ri	vs	BR	in	R/R	CLL	

Seymour JF, et al. NEJM 2018.  

ASH	2018	



MURANO:	VenR	vs	BR	in	Pa7ents		with	Del(17p)	and	
TP53	and	IGHV	Muta7on	Status	



Hillmen	P,	et	al.	Abstract	S805.EHA	2018.	

Most	MRD	posi&ve	assay	pa&ents	in	the	VenR	arm	
were	intermediate-posi7ve	(10-4	to	<10-2).	

Most	MRD	posi&ve	assay	pa&ents	in	the	BR	arm	
were	high-posi7ve	(>10-2).	

MURANO,	deep MRD response	



Hillmen	P,	et	al.	Abstract	S805.EHA	2018.	

MURANO,	high	concordance	between	PB	and	BM	MRD	



MURANO,	PB	MRD	Nega7vity	with	VenR	vs	BR	by	
del(17p)	and	TP53	and	IGHV	Muta7on	Status	



First	Prospec7ve	Data	on	Impact	of	Minimal	Residual	Disease	on	Long-Term	Clinical	Outcomes	ager	
Venetoclax	Plus	Rituximab	Versus	Bendamus7ne	Plus	Rituximab:	Phase	III	MURANO	Study	

	

AP	Kater,	SH	2018	



WHAT’S	IN	THE	NEXT	FUTURE?	

1.  Ibru&nib	is	the	best	1st	L	therapy	for	high-risk	pa&ents	(U-IGHV,	TP53,	11q,	CK)	
2.  Only	few	of	them	achieve	MRD-	and	treatment	is	s&ll	progression/intollerance	
3.  Low-risk	pa&ents	can	s&ll	received	chemotherapy	(FCR	and	BR)…but	

secondary	cancer	and	MDS/LAM	are	s&ll	cri&cal	ques&ons	

COMBINATION	OR	
	SEQUENTIAL	THERAPIES	

CAN	WE	IMPROVE	THE	DEEP	AND	DURANTION	OF	RESPONSE?	



Combining	BTK	inhibitor	and	BCL2	Inhibitor	



18

• BTK inhibition liberates BAD, 
which antagonizes  BCL-2

• BTK inhibition upregulates BIM, 
which is bound by BCL-2, priming  
it  for the action of venetoclax

• BTK inhibition mobilizes malignant 
B-cells from lymph nodes/bone 
marrow into peripheral circulation

• Malignant B-cells are more sensitive 
to venetoclax in peripheral blood

Tumor Cell Mobilization/SensitizationSynergistic Tumor Cell Killing 

Rationale to Combine Ibrutinib and Venetoclax

Synergis7c	Tumor	Cell	Killing		
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it  for the action of venetoclax

• BTK inhibition mobilizes malignant 
B-cells from lymph nodes/bone 
marrow into peripheral circulation

• Malignant B-cells are more sensitive 
to venetoclax in peripheral blood

Tumor Cell Mobilization/SensitizationSynergistic Tumor Cell Killing 

Rationale to Combine Ibrutinib and Venetoclax
Tumor	Cell	Mobiliza7on/Sensi7za7on		

•  BTK	inhibi&on	liberates	BAD,	which	
antagonizes	BCL-2	 

•  BTK	inhibi&on	upregulates	BIM,	which	
is	bound	by	BCL-2,	priming	it	for	the	
ac&on	of	venetoclax	 

•  BTK	inhibi&on	mobilizes	malignant	B-cells	
from	lymph	nodes/bone	marrow	into	
peripheral	circula&on		

•  Malignant	B-cells	are	more	sensi&ve	to	
venetoclax	in	peripheral	blood		

Courtesy	by	D.	James,	PCYC		

Ra7onale	to	Combine	BTK	inhibitor	and	BCL2	Inhibitor	



Hillmen et al. ASH 2017; Abst 428 
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1o end-point 2o 2o 

Months 

•  VEN and IBR stop at 14 months if 8 month BM is MRD negative 
•  VEN and IBR stop at 26 months if 14 month BM is MRD negative 
•  IBR alone continues if 26 month BM is MRD positive 

CT-scan 

CLARITY:	Venetoclax	+	Ibru7nib	in	R/R	CLL	



CLARITY:	Venetoclax	+	Ibru7nib	in	R/R	CLL	



Hillmen et al. ASH 2017; Abst 428 

CLARITY:	Ibru7nib	Plus	Venetoclax	in	Relapsed/Refractory	CLL:	
Results	of	the	Bloodwise	TAP	Clarity	Study	



CAPTIVATE:	Phase	II	Ibru7nib	+	Venetoclax	in	TN	CLL	

Pa&ents	with	untreated	CLL/
SLL	requiring	treatment,	

ECOG	PS	0/1,		
<	70	yrs	of	age	

(N	=	164)	

Ibru7nib	420	mg/day	PO	
3	28-day	cycles	

Wierda	WG,	et	al.	ASCO	2018.	Abstract	7502.	

Ibru7nib	420	mg/day	PO	+	
Venetoclax	up	to	400	mg/day	

12	cycles	

StraHfied	by	IGHV	mutaHon	status	

Confirmed	
undetectable	

MRD*	

Undetectable	
MRD	not	
confirmed	

Placebo	

Ibru7nib	

Ibru7nib	

Ibru&nib	+	
Venetoclax	

§  Ibru&nib	lead-in	to	debulk	disease,	reduce	risk	of	venetoclax-associated	tumor	lysis	

§  MRD	status	aQer	12	cycles	of	combina&on	used	to	separate	pa&ents	for	randomiza&on	

§  Prespecified	interim	analysis	of	first	30	pa&ents	to	complete	6	cycles	of	combina&on	

TLS	risk	assessment	 MRD	assessment	aSer	6,	9,	12	cycles	

*Serial	undetectable	blood	MRD	at	least	3	cycles	apart	+	undetectable	marrow	MRD.	
Wierda	WG,	et	al.	ASCO	2018.	Abstract	7502.	

CAPTIVATE (PCYC-1142): Clinical Trial to Assess Potential of Truncated
Ibrutinib and VenetoclAx TreatmEnt

14

Disclaimer:  Ibrutinib is not approved for the treatment of pancreatic cancer. ClinicalTrials.gov Identifier: NCT02436668

Objective is to evaluate if ibr+Ve can lead to MRD-negative remissions with treatment 

discontinuation providing patients a treatment holiday 

Secondary objectives will evaluate if ibrutinib lead-in can decrease the TLS risk of patients

ClinicalTrials.gov  NCT02910583

Key Inclusion and Exclusion Criteria

• Diagnosis of TN CLL/SLL meeting IWCLL criteria and requiring treatment
• Age ≥18 and <69 years
• ANC > 750/µL, platelets >30,000/µL, hemoglobin > 8 g/dL
• Exclude if known allergy to allopurinol/rasburicase  

Placebo

Ibrutinib

Ibrutinib

Ibr + ven

Ibrutinib x 3 

Cycles, then 

add 

venetoclax x 

12 cycles

Randomized 

discontinuation after 

confirmed MRD-neg

Randomized 

discontinuation if not 

MRD-neg

Stratify by IGHV 
status

Stratify by IGHV 
status

Key Inclusion and Exclusion Criteria

• Diagnosis of TN CLL/SLL meeting IWCLL criteria and requiring treatment
• Age ≥18 and ≤69 years
• ANC > 750/mL, platelets >30,000/mL, hemoglobin > 8 g/dL
• Exclude if known allergy to allopurinol/rasburicase                        

Clinical Trial to 
Assess Potential of 
Truncated Ibrutinib 

and VenetoclAx 
TreatmEnt

(n=150)



CAPTIVATE:	Ibru7nib	+	Venetoclax	in	TN	CLL	

Wierda	WG,	et	al.	ASCO	2018.	Abstract	7502.	



IN	THE	NEXT	FUTURE…COMBINATION	THERAPY	1L	

•  PIVOTAL	and	FINAL	RESULTS	WILL	BE	PRESENT	AT	ASH	2018	

CLL14	Venetoclax-Obinutuzumab	vs	Clorambucil-Obinutuzumab	

….many	other	things	



Benjamin L. Lampson, and Matthew S. Davids Blood 
2018;132:1547-1548 ©2018 by American Society of Hematology 

Ibru7nib,	venetoclax,	and	obinutuzumab	independently	target		
3	pathways	cri7cal	for	the	survival	of	neoplas7c	B	cells	in	CLL.	



Kerry	A.	Rogers	et	al.	Blood	2018;132:1568-1572	

Phase	1b	study	of	obinutuzumab,	ibru7nib,	and	venetoclax	
in	relapsed	and	refractory	chronic	lymphocy7c	leukemia	



ORR	92%;	CR/CRi	42%	

Kerry A. Rogers et al. Blood 2018;132:1568-1572 

Phase	1b	study	of	obinutuzumab,	ibru7nib,	and	venetoclax	
in	relapsed	and	refractory	chronic	lymphocy7c	leukemia	



Novel	Agents:	Acalabru7nib	and	Ublituximab	

§  II genera7on BTKs (Acalabru7nib, BGB-311, SNS-062) 


§  PI3K g d inibitors (duvelisib, umbralisib)


§  New an7-CD20 mAbs







Novel	Agents:	Acalabru7nib	and	Ublituximab	



Take	Home	messages	

1. La	progressione	della	CLL	è	eterogenea;	le	conoscenze	della	biologia	
della	malaua	permeveranno	di	iden&ficare	pazien&	ad	elevato	rischio;	

2. Lo	studio	della	citogene&ca,	oltre	che	alla	ricerca	delle	mutazioni/
delezioni	di	p53	e	valutazione	delle	mutazioni	soma&che	dovrebbero	
essere	prese	in	considerazione	quando	si	decide	di	iniziare	una	terapia;	

3. La	combinazione	di	programmi	di	terapia	potrebbe	indurre	una	
maggiore	profondità.	Della	risposta	e	permevere	una	terapia	limitatat	
nel	tempo,	forse	riducendo	resistenze	e	tossicità!	



Quesi&	aper&	nella	Leucemia	
linfa&ca	cronica	(LLC)		

	
Quale	sequenza	e	quale	combinazione	per	

i	nuovi	farmaci	

Livio	Tren7n	


