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Outline 

CLL
Disease-risk stratification 
Genomics  

 Ibrutinib-5 years later!
Novel ibrutinib-based combinations
 BCL2 inhibition-Murano Study update (ASH 2017)
Role of allogeneic HCT and CAR-T 

CML
CML, 17 years after Imatinib approval on May 2001
Updates on Dasision and ENESTnd
 TKI discontinuation and treatment-free remission
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Cumulative Index Rating Scale (CIRS)

• No Go: Supportive therapy
• CIRS >12

• Slow Go: Reduced-intensity treatment
• CIRS 7-12

• Go Go: Standard treatment
• CIRS 0-6
• Physically fit
• No significant comorbidities (CIRS 3/4)
• Excellent renal function
• Regardless of age

Frailty
CIRS = Cumulative Index Rating Scale
Salvi et al, 2008; Eichhorst et al, 2009



1. Puente XS, et al. Nature. 2015;526:519-524; 2. Stilgenbauer S, et al. Blood. 2014;123:3247-3254; 3. Dreger P, et al. ASH 
2012. Abstract 966; 4. Dreger P, et al. Blood. 2013;121:3284-3288; 5. Schnaiter A, et al. Blood. 2013;122:1266-1270; 6. 
Schneiter A, et al. ASH 2012. Abstract 710.

Incidence of 
Genetic Lesion, %

Treatment 
naïve CLL[1]

(n = 452)

CLL8[2]

Frontline 
FC vs FCR
(n = 635)

CLL3X[3,4]

High-Risk 
AlloSCT
(n = 80)

CLL2H[5,6]

F-Refractory 
Alemtuzumab

(n = 97)
TP53mut 5.3 11.5 30.0 39.0
NOTCH1mut 12.6 10.0 14.0 13.4
SF3B1mut 8.6 18.4 26.0 17.5
IGHV UM 32.8 63.0 96.0 79.0
del(17p) 5.3 8.4 18.1 30.1
del(11q) 16.0 24.6 36.1 19.4

CLL: Incidence of genetic lesions



FCR300 Phase 2 Trial: plateau in PFS with 
FCR as initial therapy for CLL

 With extended follow-up, PFS shows 
plateau at years 10-11

 FCR has limited efficacy in unmutated
IGHV

Thompson PA, et al. Blood. 2016;127:303-309
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del(17p)/TP53mut inferior outcomes
CLL8 (FCR vs FC): TP53 mutation on OS

Stilgenbauer S, et al. Blood. 2014;123(21):3247-54
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FCR in untreated CLL

Rossi et al. Blood. 2015;126(16):1921-24



CLL-International Prognostic Index 
CLL-IPI

Variable Adverse Factor Grading
TP53/17p Mutated/deleted 4
IGHV status Unmutated 2
β2 microglobulin > 3.5 mg/L 2
Clinical stage Binet B/C or Rai II-IV 1
Age > 65 years 1
Prognostic score 0-10

Risk Group Score
Low 0-1
Intermediate 2-3
High 4-6
Very High 7-10

Kutsch N, et al. ASCO Annual Meeting Abstracts. 2015. Abstract 7002
Lancet Oncol 2016; 17: 779–90



CLL-IPI: risk groups & outcomes

Lancet Oncol.2016; 17: 779–90



Genomics



Lazarian G, et al. J Clin Oncol. 2017; 35: 984-93

CLL prognostic genomic landscape



Yu L, et al. Clin Cancer Res. 2016; 23: 735-45



Overall survival 

Yu L, et al. Clin Cancer Res. 2016; 23: 735-45

OS by number of mutations OS by copy number alterations



OS: complex karyotype

Yu L, et al. Clin Cancer Res. 2016; 23: 735-45



Ibrutinib: 5 years later! 
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Ibrutinib: 5 years later! 
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O’Brien et al. Blood. 2018 . [Epub ahead of print]



Survival outcomes in 
relapsed/refractory pts 
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O’Brien et al. Blood. 2018 . [Epub ahead of print]

Chromosomal abnormalities by FISH
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Survival outcomes in 
relapsed/refractory pts 

Lines of prior therapy 

O’Brien et al. Blood. 2018 . [Epub ahead of print]
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Survival outcomes in 
relapsed/refractory pts 

Complex karyotype with or without del17p

O’Brien et al. Blood. 2018 . [Epub ahead of print]



ASH 2017

Mato AR, et al. 
Abstract 4315: Disease and Patient 

Characteristics, Patterns of Care, Toxicities, and 
Outcomes of Chronic Lymphocytic Leukemia 

(CLL) Patients Treated with Venetoclax: A 
Multicenter Study of 204 Patients



ASH 2017-Mato AR, et al. Abs # 4315

N= 204 (98% relapsed/refractory CLL)
 Median age=67 (37-91)

 Median prior therapies=3 (0-11)

 Del17p=44% (TP53 mut=41%) 

 Complex karytotype=33% (≥ 3abn)

 Prior cellular therapy (CAR-T or transplantation)=5%

 Prior kinase inhibitors=64%
 ≥ 2 kinase inhibitors=15%

 BTK mutated= 27% (51 tested)

 PLCγ2 mutated=10% (49 tested) 



Mato AR, et al. (ASH 2017), Venetoclax

Pre-venetoclax risk factors 
for inferior PFS

Hazard ratio
(95%CI)

P-value 

Prior kinase inhibitor 
exposure

3.7 (1.9-7.5) <0.001

Prior cellular therapy 4.6 (2.0-10.7) <0.001

TP53 interruption 2.8 (1.6-5.2) <0.001

Complex karyotype 1.9 (1.04-3.4) 0.04

ASH 2017. Abst # 4315

 Median F/U (10 mos)
 72 venetoclax-treated pts discontinued therapy

 CLL progression=47%
 Richter transformation=21%
 Toxicity=11%
 Others=21%

Multivariate analysis



Venetoclax plus ibrutinib
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Venetoclax + Ibrutinib in CLL: study 
design

• Investigator-initiated, single-arm, multicohort phase II trial (all pts initiating tx: 
N = 116; current analysis: n = 77)

Jain N, et al. ASH 2017. Abstract 429. ClinicalTrials.gov. NCT02756897.

Adult pts with CLL/SLL 
meeting IWCLL 2008 criteria 

with either R/R disease (cohort 
1, n = 37) or untreated high-
risk* disease (cohort 2, n = 

40), adequate organ function, 
no prior IBR, no prior VEN

IBR: until PD
VEN: for 2 yrs

Ibrutinib 420 mg QD in 28-
d cycles

Ibrutinib 420 mg QD +
Venetoclax 

dose escalation† to 400 
mg QD

Cycle 3

 Primary endpoint: CR/CRi per 
IWCLL 2008 criteria

 Other endpoints: OS, TLS risk 
categorization at BL vs post-IBR, 
safety

*≥ 1 of following high-risk characteristics: ≥ 65 yrs of age; del(11q); del(17p) or mutated TP53; 
unmutated IGHV.
†Venetoclax weekly dose escalation (all doses QD): 20 mg, 50 mg, 100 mg, 200 mg, 400 mg.
Response assessment by blood, BM, CT every 3 mos during Yr 1, every 6 mos during Yr 2, then every 6-12 
mos thereafter.



Venetoclax + Ibrutinib in CLL: response 
in R/R CLL/SLL

(Cohort 1)

Jain N, et al. ASH 2017. Abstract 429
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Venetoclax + Ibrutinib in CLL: response 
in untreated high-risk CLL/SLL 

(Cohort 2)

Jain N, et al. ASH 2017. Abstract 429
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Venetoclax + Ibrutinib in CLL: safety
 2/3 of infections observed in ibrutinib 

monotherapy phase
 No clinical TLS observed; laboratory 

TLS observed in 2 pts
 TLS risk categorization downgraded 

(BL vs post-IBR) in 54% of pts

Jain N, et al. ASH 2017. Abstract 429

TLS Risk 
Category,‡ n 
(%)

Baseline Post-
IBR

High 18 (26) 2 (3)
Medium 38 (54) 29 (41)
Low 14 (20) 39 (56)

‡Assessed in 70 pts.

AE n = 77
Grade 3/4 hematologic 
AE,* %
 Neutropenia
 Thrombocytopenia

44
4

Atrial fibrillation, n (%) 10 (13)
Infections, n (%)
 Neutropenic fever†

 Pneumonia
 Cellulitis
 Septic arthritis

6 (8)
1 (2)
1 (2)
1 (2)

*Most grade 3/4 hematologic AEs occurred during VEN + IBR 
(neutropenia, 70%; thrombocytopenia, 100%). †Associated with 
aspergillosis (n = 1), anaplasmosis (n = 1), Vibrio (n = 1), or culture 
negative (n = 3).



MURANO interim analysis: study design

• Multicenter, randomized, open-label phase III trial

Seymour JF, et al. ASH 2017. Abstract LBA-2. ClinicalTrials.gov. NCT02005471

Adult pts with R/R CLL, 1-3 prior tx 
lines (with ≥ 1 CT-containing 
regimen), prior bendamustine 

permitted if DoR ≥ 24 mos
(N = 389) 

Venetoclax monotherapy until PD, 
unacceptable toxicity, or maximum 

of 2 yrs from Day 1 of C1

Venetoclax dose ramp-up 20-400 mg PO QD for 5 
wks then 400 mg PO QD for C1-6 +

Rituximab 375 mg/m2 on Day 1 of C1, 
then 500 mg/m2 Day 1 of C2-6

(n = 194)

Bendamustine 70 mg/m2 on Days 1, 2 of C1-6 + 
Rituximab 375 mg/m2 on Day 1 of C1, then 500 

mg/m2 Day 1 of C2-6
(n = 195)

Stratified by del(17p), prior tx 
response,* geographic region

*High-risk CLL defined as: del(17p); no 
response to first-line CT-containing tx; or 
relapsed in ≤ 12 mos after CT or in 
≤ 24 mos after chemoimmunotherapy.

 Primary endpoint: investigator-
assessed PFS

 Secondary endpoints: IRC-assessed PFS and MRD 
negativity, IRC-assessed CR → ORR → OS 
(hierarchical testing), safety

28-d cycles



MURANO interim analysis: investigator-
assessed PFS by Del17p
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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

 Venetoclax + rituximab 
consistently favored 
across subgroups 
stratified by del(17p) 
status, TP53 status, 
baseline IGHV status, 
no. prior tx, refractory vs 
relapse to last tx

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)

Pts at Risk, n
VEN + R with del(17p)

VEN + R without del(17p)
BR with del(17p)

BR without del(17p)
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ASBMT 2016 recommendations 



ASBMT 2016 

Different from EBMT 2007, the ASBMT guidelines 
included:
A mix of transplant and non-transplant physicians

Experts from USA (20), Canada (1), and Europe
 Germany (2)
 Italy (1)
 Spain (2)
 United Kingdom (1)
 France (1)

Kharfan-Dabaja MA, et al. Biol Blood Marrow Transplant. 2016; 22: 2117 



ASBMT 2016: indications for 
allogeneic HCT for high risk CLL 

Kharfan-Dabaja MA, et al. Biol Blood Marrow Transplant. 2016; 22: 2117



CAR-T 

• Presently, CLL in not an approved indication for 
CAR-T cell therapy

• Encouraging data in the setting of 
• Richter Transformation 
• Patients relapsing after multiple lines of 

therapy
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Turtle CJ, et al. J Clin Oncol. 2017; 35: 3010-20



CML 
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First  approval 
was for  CML in 

blast crisis, CML 
in accelerated 

phase, and CML in 
chronic phase 
after failure of 

interferon 
treatment
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Survival in early chronic phase CML

Kantarjian et al. Blood 2012; 119: 1981-7
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DASISION
randomized phase 3 trial

Dasatinib 100 mg Once Daily (n=259)

Imatinib 400 mg Once Daily (n=260)

Randomization
• n=519
• 108 centers
• 26 countries

Study Endpoints
Primary endpoint Confirmed CCyR by 12 months

Secondary endpoints
• Major molecular response at any

time 
• Time to a confirmed complete cytogenetic response
• Time to a major molecular response

Other endpoints

• Rate of complete cytogenetic
response observed at least once 

• Rate of major molecular response by 12 months
• Progression-free survival
• Overall survival

Kantarjian H, et al. N Engl J Med 2010;362:2260-70



DASISION 5-year cum. response rates

Cortes et al. J Clin Oncol. 2016;34:2333-40

MMR at 12 Months
Dasatinib 46%
Imatinib 28%

MMR at 5-years
Dasatinib 76%
Imatinib 64%

MR4.5 at 12 Months
Dasatinib 5%
Imatinib 3%

MR4.5 at 5-years
Dasatinib 42%
Imatinib 33%



ENESTnd
randomized phase 3 trial

Kantarjian H, et al. N Engl J Med 2010;362:2260-70

• n=846
• 217 centers
• 35 countries

Imatinib 400 mg Daily (n=283)

Nilotinib 300 mg BID (n=282)R
A
N
D
O
M
I
Z
E
D
*

Nilotinib 400 mg BID (n=281)

*Stratification by Sokal risk score

Study Endpoints
Primary endpoint MMR at 12 months

Secondary endpoints Durable MMR at 24 months

Other endpoints
• Rate of CCyR by 12 months
• Progression to accelerated or blast phase CML
• CML-related deaths

Saglio G, et al. N Engl J. Med 2010;362:2251-2259



ENESTnd 5-Year cum. response rates

Hochhaus, et al. Leukemia .2016; 30:1044-54

MMR
12 Months (p<0.0001)
Imatinib 27%
Nilotinib 55%

5 Years (p<0.0001)
Imatinib 60%
Nilotinib 77%

MR4.5
12 Months (p<0.0001)
Imatinib 1%
Nilotinib 11%

5 Years (p<0.0001)
Imatinib 31%
Nilotinib 54%

MR4.0
12 Months (p<0.0001)
Imatinib 6%
Nilotinib 20%

5 Years (p<0.0001)
Imatinib 42%
Nilotinib 66%



Transformation to AP/BP CML
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Molecular response at 12 and 18 months
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Gambacorti-Passerini C, ASH Annual Meeting. 2017 



AP/BP transformation at 18 months
BFORE: first-line Bosutinib vs Imatinib in CML

AP=accelerated phase; BP=blast phase; CCyR=complete cytogenetic response; CI=confidence interval; CML=chronic 
myeloid leukemia; ITT=intent-to-treat; mITT=modified intent-to-treat; MMR=major molecular response

 6 (2.4%) pts in bosutinib arm and 
7 (2.9%) on imatinib progressed to 
AP/BP during 1st 18 months of Rx

 6 of these patients (bosutinib: 
n=3; imatinib: n=3) met AP 
criteria within 2 wks based on 
basophil count 

 All 6 continued on study drug; 
4 achieved MMR and 1 
achieved CCyR

 There were no additional 
transformations in ITT population

n=3 
(1.2%)

n=6 
(2.5%)

n=3
(1.2%)
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Gambacorti-Passerini C, ASH Annual Meeting. 2017 





Why to consider stopping Rx?
TKI therapy associated with reduced QOL
High cost to patients and society
Potential for long-term toxicity
Cardiovascular
Pulmonary 
Thyroid dysfunction

Children and adolescents:
Substantial growth abnormalities
Effect on pregnancy/fertility

Some patients may not require lifelong TKIs



Efficace F, et al. 2011; Blood. 118:4554-60



TKI discontinuation and treatment- free 
remission (TFR)

 The French STIM1 TFR trial was first to address possibility 
of TKI discontinuation
 100 pts with undetectable BCR-ABL d/c’ed imatinib and 

were monitored off treatment until evidence of 
molecular relapse
 Proof-of-principle that attempting TKI discontinuation 

was safe in selected pts
 Subsequent studies have confirmed feasibility of TFR
 Association between longer imatinib duration and 

maintenance of TFR, although a minimum treatment 
duration prior to TFR has not been determined



Long-term F/U from STIM

Etienne G. J Clin Oncol. 2017; 35: 298-305 

• Median f/u= 77 months
• n=100
• 38% TFR

• 61% relapsed=80% in months 1-3
• 15% in months 4-7

• Median time to molecular relapse= 2.5 months



Cum incidence of molecular recurrence on 
STIM

 Cum incidence of mol. Recurrence= 61%

 Accounts for competing events=1 pt died 
at 9 months with undetectable BCR-ABL

Etienne G. J Clin Oncol. 2017; 35: 298-305 



Outcomes in pts With molecular relapse

 57/61 relapsed pts restarted TKIs
 55 achieved 2nd undetectable status – median time 4.3 months
 None progressed to AP/BP
 14 alive and off TKIs – 10 in MR4.5
 4 deaths – none were CML related

Etienne G. J Clin Oncol. 2017; 35: 298-305 



Multivariate analysis from STIM

Two factors predictive of molecular relapse
1. High-risk Sokal score at diagnosis
HR=2.22 (95%CI=1.11-4.42)
P=0.024

2. Imatinib duration ≥58.8 months prior to 
discontinuation
HR=0.54 (95%CI=0.32-0.92)
P=0.024

This 
was the 
median! 

Etienne G. J Clin Oncol. 2017; 35: 298-305 



ENEST freedom
Enrollment and Inclusion Criteria

Total enrollment n=215
Minimum treatment duration

required prior to discontinuation
≥3 years frontline nilotinib

Minimum response required prior to 
discontinuation

Sustained MR4.5 for at least 1 year

RQ-PCR 
(standardized to the IS) 

every 12 weeks• Adults with CML-CP
• b2a2 and/or b3a2 transcripts
• ≥ 2 y frontline nilotinib 
• MR4.5 at screening 

(central laboratory) 

TFR Phase
(192 weeks)

Reinitiation 
Phase

Loss of MMR
(molecular 
relapse)

En
ro

ll

N = 215

Sustained Deep 
Molecular Response

Consolidation 
Phase 

(52 weeks)

RQ-PCR (standardized to the IS)
every 4 weeks for 48 weeks, every 6 
weeks for 48 weeks, and then every 

12 weeks

Study Design

Hochhaus A. ASCO Annual Meeting 2016. Abstract #7001

• 37.9% of nilotinib 300mg BID treated patients on ENESTnd met 
the inclusion criteria for attempting TFR on ENESTfreedom

Treatment was nilotinib 300mg BID in all treatment phases



Treatment-free survival
Kaplan-Meier estimated treatment-free survivala

a Defined as the time from the start of TFR until the earliest of any of the following: loss of MMR, reinitiation of nilotinib for any reason, progression to 
accelerated phase/blast crisis, or death due to any cause.
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 190 patients entered 
the TFR phase

 51.6% of patients (95% 
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remained in TFR after 
48 weeks

Hochhaus A. ASCO Annual Meeting 2016. Abstract #7001



The LAST study is a national study 
examining discontinuation in the US

Patients were enrolled from December 2014 through December 2016

Atallah et al EHA iCMLf 2017



Molecular recurrence-free survival

71%

Molecular recurrence-free survival: 71% (based on study criteria)
Treatment free remission: 65% restarted drug

Atallah et al EHA iCMLf 2017



When to restart?

Ross DM, et al. ASH Annual Meeting abstracts 2013; Mahon FX, et al. ASH Annual Meeting 
abstracts 2013; Mahon FX, et al. ASH Annual Meeting abstracts 2016; Atallah et al. ESH 2015;
Choi SY et al. ASH Annual Meeting abstracts 2013; Rousselot P et al JCO 2013

Trial Trigger to Restart TKI

STIM1 Loss of MMR or confirmed ≥1-log
increase in BCR-ABL

STIM2 Loss of MMR or ≥1-log increase in BCR-
ABL

TWISTER Loss of MMR or two consecutive positive 
PCR values

A-STIM Loss of MMR

LAST Loss of MMR

EURO-SKI Loss of MMR

KIDS Confirmed loss of MMR

ENEST freedom Loss of MMR



TKI withdrawal syndrome

Diffuse musculoskeletal pain and joint pain

~30% after stopping TKIs

Median duration ~6 months

Lee et al. Haematologica. 2016 Jun;101(6):717-23.
Richter et al. J Clin Oncol. 2014;32(25):2821–2823.



Closing remarks 

CLL
 Treatment approach based on disease-risk and 

patient’s fitness 
Del17p plus complex karyotype is very high-risk
Genomics will be incorporated into future algorithms

CML
Most pts with chronic phase CML do well with 

current therapy(ies)
 Stopping TKIs is ready for prime time
 Multi-team approach is a key component to the success 

and safety of TFR
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Thank you 
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