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• I will be discussing off-label use of drugs 



Challenges in the Treatment of CLL 



CIT: FCR, FR, BR 
41 - 70% CR, 90 - 95% ORR 

mAb: 
Alemtuzumab, Ofatumumab, 
Obinutuzumab 
 

Alkylating Agents 

Chlorambucil  

Cyclophosphamide 
5% CR 
30-50% ORR 

Purine Analogs 

Fludarabine 

Pentostatin 

Cladribine 
20 - 30% CR 
50 - 80% ORR 

CLL Drug Development Timeline 

Purine Analogs 
+ alkylators 

FC, PC 
35% CR 
75 - 90% ORR 

2000s 1970s 1950s 1980s 1990s 2010-18+ 

BCRi 
BTKi: 

ibru/acalabrutinib 
PI3Ki: 

idela/duvelisib 
BCL2i 

Venetoclax 



Targeting of BCR signaling in CLL 

BCR-associated kinases are targets of new 
drugs in preclinical and clinical 
development: 

• SYK (Spleen tyrosine kinase) inhibitors: 
fostamatinib, entospletinib 

• BTK (Bruton’s tyrosine kinase) 
inhibitors: Ibrutinib, acalabrutinib, 
zanubrutinib, tirabrutinib 

• PI3K (Phosphatidylinositol 3-kinase 
inhibitors: Idelalisib, duvelisib,  
copanlisib, umbralisib 

Niiro and Clarke. Nat Rev Immunol 2002; 2:945-56 



Effect of BCR inhibitors 
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BTK inhibitors 



5-Year Experience Ibrutinib in Patients With TN and R/R CLL/SLL 
PFS for TN and R/R Patients PFS for R/R Patients by IGHV Status 

PFS Summary TN (n=31) R/R (n=101) 

Median, months (95% CI) Not reached 52 

60-month, % 92 43 

Median by cytogenetics, months 

IGHV unmutated 43  

IGHV mutated 63  

Del(11q) 55  

Del(17p) 26  

No del(11q), del(17p), trisomy 12 or del(13q) Not reached  

Median by prior therapies, months 
(95% CI) 

1-2 63  

3 59 

≥4 39  

O’Brien et al ASH 2016 



a. Ibrutinib PI 2018; b. Acalabrutinib PI 2017; c. NCCN website. CLL/SLL guidelines 2018. 

BTK Inhibitors in CLL 
On-Label and Off-Label Uses 

• Ibrutinib 

– FDA-approved in R/R CLL (2014) 
and front-line CLL (2016)[a] 

• Acalabrutinib 

– FDA-approved in R/R MCL[b] 

– NCCN-recommended for use in R/R 
CLL based on available evidence[c] 

BTK inhibition has 
changed the 

therapeutic landscape 
for CLL 



a. Byrd JC, et al. N Engl J Med. 2014;371:213-223; b. Byrd JC, et al. J Clin Oncol. 2017;35(suppl). Abstract 7510. 

RESONATE 
Ibrutinib in Previously Treated CLL 

133 patients in 
ofatumumab arm 
crossed over and 

received 
ibrutinib[b] 

Phase 3 open-label RCT 
patients (N = 391) 

CLL/SLL with ≥ 1 prior 
therapy 

ECOG PS 0-1[a] 

R 
1:1 

Ibrutinib 420 mg  
once daily PO until progression 

or unacceptable toxicity 

Ofatumumab initial dose      
300 mg followed by 2000 mg   
 11 doses over 24 weeks 

Parameter Ibrutinib Ofatumumab HR (P Value) 

Median PFS, mo[b] NR 8.1 0.133 (<.0001) 

3-y PFS, %[b] 59 3 NR 

Responses to ibrutinib were also observed in patients with del(17p) CLL 



a. Byrd JC, et al. N Engl J Med. 2014;371:213-223; b. Byrd JC, et al. J Clin Oncol. 2017;35(suppl). Abstract 7510. 

RESONATE 
Safety Profile of Ibrutinib in Previously Treated CLL 

– Key AEs: diarrhea (48%), fatigue (28%), nausea (26%), 
pyrexia (24%), anemia (23%)[a] 

– Key grade ≥ 3 AEs: neutropenia (16%), pneumonia (7%); 
10 patients developed AF[a] 

– Some toxicities occur in first 3 to 4 months and resolve[b] 

– Some toxicities may relate to off-target effects of 
ibrutinib 



a. Burger JA, et al. N Engl J Med. 2015;373:2425-2437; b. Tedeschi A, et al. Blood. 2017;130(suppl 1). Abstract 1746. 

RESONATE-2 
Ibrutinib in Previously Untreated CLL 

– Ibrutinib vs chlorambucil 

• ORR  86% vs 35% (P < .001)[a] 

• Median PFS  NR vs 18.9 mo (HR 0.16; P < .001)[a] 

• 24-mo OS  95% vs 84% (HR 0.16; P = .001)[b] 

Extension 
study 

Phase 3 open-label RCT 
patients (N = 269) 

treatment-naive CLL/SLL 
with active disease 

aged ≥ 65 years 
for patients aged 65 to 69 

years, comorbidity that 
may preclude FCR  
del(17p) excluded 

R 
1:1 

Ibrutinib 420 mg once daily 
PO until progression or 
unacceptable toxicity 

Chlorambucil 0.5 mg/kg  
(up to 0.8 mg/kg) days 1, 15 

of 28-day cycle up to 12 
cycles 



Toxicities With Ibrutinib in RESONATE-2 

Selected AE Primary Analysis % [a] Follow-Up % [b] 

Diarrhea 42 45 

HTN 4 20 

Arthralgia 16 20 

AF 6 10 

Major hemorrhage 4 7 

a. Burger JA, et al. N Engl J Med. 2015;373:2425-2437; b. Barr PM, et al. Haematologica. 2018;103:1502-1510. 

• Common grade ≥ 3 AEs: neutropenia, infection[a]  

• Toxicities range from mild nuisances to serious events 



*Kinases that contain a cysteine residue aligning with Cys-481 in BTK. 
Honigberg LA, et al. Proc Natl Acad Sci U S A. 2010;107:13075-13080. 

Ibrutinib Has Many Off-Target Effects 
Kinase IC50, nM BTK Selectivity, Fold 

BTK 0.5 -- 
BLK* 0.5 1 

BMX* 0.8 1.6 

CSK 2.3 4.6 

FGR 2.3 4.6 

BRK 3.3 6.6 

HCK 3.7 7.4 

EGFR* 5.6 11.2 

YES 6.5 13 

ErbB2* 9.4 18.8 

ITK* 10.7 21.4 

JAK3* 16.1 32.2 

FRK 29.2 58.4 

LCK 33.2 66.4 

RET 36.5 73 

FLT3 73 146 

TEC* 78 156 

Off-target effects could potentially lead to toxicities 



a. Wiczer TE, et al. Blood Adv. 2017;1:1739-1748; b. Lampson BL, et al. Blood. 2017;129:2581-2584. 

Atrial Fibrillation and Ventricular Arrhythmias 
• Analysis in 582 patients treated at OSU[a] 

– Estimated cumulative incidence of AF by time on tx: 
• 6 mo: 5.9% 
• 12 mo: 7.5% 
• 24 mo: 10.3% 

– Median time to onset of AF: 7.6 mo 
– Rate of AF increased ~4-fold with ibrutinib vs non-ibrutinib therapy (3.3 

vs 0.84/100 PY) 
 

 Ventricular arrhythmias[b] 
– Very uncommon, but frequency increased vs general population (788 vs 

200 to 400/100,000 PY) 



Ibrutinib-Associated Bleeding 
Expert Observations and Suggestions 

• Most often grade 1, self-limited ecchymosis, epistaxis, 
hematuria 

• In case of life-threatening emergency, transfuse platelets 

• Have patient stop ibrutinib for 3 to 7 days before a planned 
surgical procedure 
– 7 days for major surgery or if CNS involved 

– Recheck after procedure to determine when safe to restart 



Ibrutinib-Associated Hypertension 
Expert Observations and Suggestions 

• Incidence increases as patients stay on treatment longer 

• Best agent to control HTN unknown 

• Most patients require multiple agents 

• Involve cardiology to ensure optimal management  



Woyach JA, et al. J Clin Oncol. 2017;35:1437-1443. 

Development of Ibrutinib Resistance 

• Most commonly due to acquired mutations in BTK or PLCG2 

• Detected in 85% of patients with relapse 

• Most frequent BTK mutation: C481S 

• Mutations are detectable a median of 9.3 months before 
clinical relapse 

• Testing for mutations may allow for closer monitoring, 
possibly earlier intervention 



Barf T, et al. J Pharmacol Exp Ther. 2017;363:240-252. 

Acalabrutinib 
A More Selective BTK Inhibitor 

Less off-target 
kinase inhibition 
compared with 
ibrutinib in vitro  

 

Kinase Inhibition Average IC50 (nM) 
Kinase Acalabrutinib Ibrutinib 

BTK 5.1 1.5 

TEC 126.0 10 

ITK >1000 4.9 

BMX 46 0.8 

TXK 368 2.0 

EGFR >1000 5.3 

ERBB2 ~1000 6.4 

ERBB4 16 3.4 

BLK >1000 0.1 

JAK3 >1000 32 



ACE-CL-001 
Acalabrutinib in R/R CLL 

a. Byrd JC, et al. N Engl J Med. 2016;374:323-332; b. Byrd JC, et al. Blood. 2017;130:498. 

– Updated analysis at ASH 2017:[b] 
• ORR 85% (93% including PRL); CR 2%  
• Median DOR NR; 18-mo DOR 85% 
• Median PFS NR; 18-mo PFS 88% 

Phase 1/2 
uncontrolled 

R/R CLL 

patients with ≥ 1  
prior treatment 

 (N = 134)[a,b] 

Expansion phase 

Acalabrutinib 

200 mg once daily 
or 

100 mg twice daily 

Dose-escalation phase 

Acalabrutinib 

(PO, 28-day cycles) 

100 to 400 mg once daily 
or 

100 to 200 mg twice daily 



Toxicities Associated With Acalabrutinib 

– Key AEs:  
• Headache (46%), diarrhea (43%), URTI (28%), fatigue 

(27%), nausea (27%) 

– Key grade ≥ 3 AEs: 
• Neutropenia (11%), pneumonia (10%); HTN (3%), AF (2%) 

– Acalabrutinib-associated headache: 
• Occurs ~90 min after administration and resolves 

• May occur more frequently in morning 

 

 
a. Byrd JC, et al. N Engl J Med. 2016;374:323-332; b. Byrd JC, et al. Blood. 2017;130:498. 



Awan FT, et al. Blood. 2016;128:638. 

Acalabrutinib in Ibrutinib-Intolerant Patients 

Subset analysis of patients with ibrutinib intolerance enrolled in phase 
1/2 ACE-CL-001 (n = 33) 

– Median duration of prior ibrutinib, 10.5 mo 
– 73% of patients remained on treatment after a median of 9.5 mo 
– 2 patients had discontinued acalabrutinib due to AEs 

Caveats: 
– Do not use acalabrutinib in ibrutinib-resistant patients; they share 

the same BTK binding site 
– Acalabrutinib appears better tolerated, but some toxicities may 

take longer to emerge 



Wierda W, et al. EHA 2016. Abstract S431. 

Acalabrutinib in Front-Line CLL 

– 97% of patients continuing on acalabrutinib after median of 11 mo 
– Most AEs grade 1 to 2 

• Most common: headache, diarrhea, arthralgia, contusion, nausea, weight 
increase 

– Best ORR 96% (including 10% PRL) 
– Median time to response 2 mo 

Phase 1/2 study in 

patients with previously untreated 
CLL requiring tx 

 (N = 74) 

Acalabrutinib 

200 mg once daily 
or 

100 mg twice daily 



Choosing Between BTK Inhibitors 
Guideline Recommendations and Expert Opinion 

Ibrutinib Acalabrutinib 

If bleeding, 
thrombocytopenia 

If severe AF, arrhythmias 

If ibrutinib-intolerant 

NCCN-recommended[a] 

More long-term data 

Once daily 

Insurance/reimburseme
nt 

NCCN-recommended[a] 

a. NCCN website. CLL/SLL guidelines 2018. 



ClinicalTrials.gov. NCT02477696. 

ELEVATE CLL R/R 
Acalabrutinib vs Ibrutinib in Previously Treated High-Risk CLL 

Primary outcome: PFS (noninferiority) 
Secondary outcomes: grade ≥ 3 infections; Richter's transformation; AF; OS 

Until disease 
progression or 
unacceptable 

toxicity 

Patients (N=533) 
• CLL with del(17p) or 

del(11q) 
• Active disease requiring 

treatment 
• ≥ 1 prior therapy 
• Adequate organ function 

R 
1:1 

Acalabrutinib 

Ibrutinib 



Other Supportive Care Issues 

Tumor flare 
• During drug interruption: steroids, acetaminophen 

• At relapse: continue ibrutinib at least until starting new therapy 

Arthralgia/myalgia 
• Acetaminophen, short course NSAIDs, steroids 

• Often resolves 

Neutropenia 
• May require growth factor support 

• Often occurs without infection and resolves  

Opportunistic infections 
• Prophylaxis for selected patients 

• Watch for drug-drug interactions  



a. Walter HS, et al. Blood. 2017;129:2808-2810; b. Tam CS, et al. Blood. 2016;128:642; c. ClinicalTrials.gov. 
NCT03336333; d. Crawford JJ, et al. J Med Chem. 2018;61:2227-2245; e. Neuman LL, et al. Blood. 2016;128:2032;  
f. Reiff SD, et al. Blood. 2016;128:3232. 

Next-Generation BTK Inhibitors 

Irreversible inhibitors 

• GS-4059 (ONO-4059) 
(tirabrutinib)[a] 

• BGB311 (zanubrutinib)[b] 

– Phase 3 underway[c] 

Reversible inhibitors 

• GDC-0853[d] 

• SNS-062 (vecabrutinib)[e] 

• ARQ-531[f]  

• Early data indicate activity with novel irreversible BTK inhibitors; larger 
trials awaited 

• Reversible inhibitors are earlier in development 
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PI3K inhibitors 



Idelalisib: Nodal and Overall Response Rate  
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Overall 
Response  

Lymph Node 
Response 

39% 

n=21 

33% 

n=18 

81% 
n=44 72% 

n=39 

Decrease by 50% of nodal SPD  
PR with lymphocytosis (Cheson 2012)  
PR by IWCLL criteria (Hallek 2008) 

ALC (N=54) 
SPD (N=51) 

ALC and Tumor Burden  
Over Time  

Brown et al., J Clin Oncol 31, 2013 (suppl; abstr  7003) 



Phase III: Rituximab +/- Idelalisib 

31 

N = 110

N = 110

Screen

Stratification and 

randomization 1:1

Randomized primary study

Rituximab 6 months

Rituximab 6 months

IDELA 150 mg BID

Placebo BID

Double-blind therapy 

PD or study 

terminated

6 months 

end of rituximab

Extension study  

Double-blind 

therapy for 

patients with 

PD

-

IDELA 300 mg BID

N = 4

N = 42

IDELA 150 mg BID 

Entered before PD after 

primary  study termination

Entered  before PD after 

primary  study termination

N = 71

Open-label 

therapy 

after 

unblinding

IDELA 150 mg BID 

N = 44

Continue treatment until PD

IDELA 150 mg BID 

PD

PD

• ORR 83.6%, all PR 

• PFS 19mo 
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Phase III: Duvelisib vs Ofatumumab 

• ORR 73.8%, 70% in 17p 

• 0.6% CR 

• PFS 13mo  

• PFS 12.7mo in 17p del 
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Phase I Umbralisib: 
•  ORR above the target level 

dose of 800mg qd: 85% in CLL 
with median PFS of 24mo 
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BCL2 inhibitor 



Why BCL2 targeting? 

• The intrinsic apoptotic pathway is universally 
dysregulated in CLL/SLL and lymphoma due to: 
– overexpression of antiapoptotic proteins such as BCL-2 

– deficiency in functional pro-apoptotic proteins such as 
TP53 (e.g. in R/R disease) 

 

• Prolonged survival is enabled through evasion of 
apoptosis, contributing to resistance to cytotoxic 
agents 
 



• Venetoclax is a selective, potent, orally bioavailable BCL-2 inhibitor that binds BCL-2 with 
>1000-fold higher affinity than BCL-XL, BCL-W and MCL-1. 

•  Venetoclax acts as a BH3-mimetic, displacing the BH3-only protein BIM from BCL-2 
thereby inducing apoptosis in BCL-2 dependent lymphoid cells 



Phase I Venetoclax (ABT-199/GDC 0199) in R/R CLL 

Seymour JF EHA 2014 



Phase I Venetoclax (ABT-199/GDC 0199) in R/R CLL 

Seymour JF EHA 2014 



Seymour JF EHA 2014 

• Median time to 50% reduction in BM infiltrate:5.5mo 
(1.9-17.4). Coincides with first protocol specified repeat 
marrow examination at 6 months 

• 46/51 (90%) evaluable patients have had at least a 50% 
reduction 

• Anti-tumor activity of ABT-199 was observed in ALL 
tumor compartments 

Phase I Venetoclax (ABT-199/GDC 0199) in R/R CLL 



Objective Responses 
Phase I Venetoclax (ABT-199/GDC 0199) in R/R CLL 

Seymour JF EHA 2014, NEJM 2016 

In the 400-mg expansion cohort, data were mature for the ORR (82%) but less mature 
for the complete response rate (10% at the time of data cutoff).  
The pooled ORR across all doses for all 116 patients was 79%, with a complete response 
reported in 20% of the patients. 



Seymour JF NEJM 2016 



Phase I Venetoclax (ABT-199/GDC 0199) in R/R CLL 

Seymour JF EHA 2014 



Phase I Venetoclax (ABT-199/GDC 0199) in R/R CLL 

Seymour JF EHA 2014 



Phase 2, open-label study: Venetoclax in relapsed/refractory CLL 

with 17p deletion: response in all patients (n=158) 

Stilgenbauer et al., Presented at EHA 2017 (abstract S771, oral presentation) 

 Median time to first response was 1 month and time to CR/CRi was 9.8 months  

 Among 18 patients who received prior BCRi therapy, ORR was 61% and CR rate was 11%, 

with 12-month PFS and OS estimates of 50% and 54%, respectively 



 

Venetoclax in relapsed/refractory CLL with 17p deletion:  

PFS and OS 

Median: 27.2 months 

24-month estimate: 54% 24-month estimate: 73% 

Stilgenbauer et al., Presented at EHA 2017 (abstract S771, oral presentation) 



 

Venetoclax in relapsed/refractory CLL with 17p deletion:  

Best MRD status for all patients 

 30% (48/158) of patients demonstrated blood MRD negativity by flow cytometry and confirmed by 

NGS in 21/29 who had an evaluable matched time point specimens   

CR/CRi nPR PR 

Total peripheral blood negative 20 1 19 

Peripheral blood negative and 

bone marrow negative 

14 0 4 

Peripheral blood negative and 

bone marrow positive 

3 0 4 

Peripheral blood negative and 

bone marrow not assessed 

3 1 11 

All patients 

assessed 

Peripheral blood 

Number of patients 101 

MRD negative 40 

MRD positive 61 

Bone marrow 

Number of patients 74 

MRD negative 18 

MRD positive 56 

Stilgenbauer et al., Presented at EHA 2017 (abstract S771, oral presentation) 



Adverse Events of Special Interest 

Laboratory TLS in 5 patients during the ramp-up period 

–2 with dose interruption (1 day each) 

–No clinical TLS events 

Grade 3/4 neutropenia in 40% of patients 

–22.4% had baseline neutropenia (any-grade) 

–Manageable: dose interruption/reduction, G-CSF and/or 

antibiotics 

 Infections in 72% of patients (20% grade ≥3) 

–Most common (all-grade): URI (15%), nasopharyngitis (14%), 

and UTI (9%) 

Serious adverse events in 55% of patients 

–Most common: pyrexia (7%), AIHA (7%), pneumonia (6%), and 

febrile neutropenia (5%) 



Venetoclax 

End of study Phase 2, open-label, 2-arm study 

Disease 
progression or 

discontinuation 
for another 

reason 

Venetoclax Monotherapy in Patients Previously Treated With Ibrutinib 
or Idelalisib | Study Design1,2 

W1 
20 mg QD 

W2  
50 mg QD 

W3 
100 mg QD 

W4 
200 mg QD 

W5 
400 mg QD 

400 mg 
QD 

Arm A 
 Pts R/R to 
ibrutinib 

Arm Ba  
Pts R/R to 
idelalisib 

n = 21 

n = 43 

Characteristic 
Ibrutinib Arm 

n = 43 
Idelalisib Arm 

n = 21 

Prior ibrutinib, n (%) 
Time on ibrutinib, median (range), months 
Time on venetoclax, median (range), months 

43 (100) 
17 (1-56) 

13 (0.1-18) 
N/A 

Prior idelalisib, n (%) 
Time on idelalisib, median (range), months 
Time on venetoclax, median (range), months 

N/A 
21 (100) 
8 (1-27) 

9 (1.3-16) 

Refractory to prior ibrutinib or idelalisib, n (%) 39 (91) 14 (67) 

QD, once daily; R/R, relapsed/refractory. 
a Arm C (R/R to IDELA or IBR) not presented in this data cut. 
Data cutoff: June 10, 2016. 
1. Jones J, et al. ASH 2015 [oral presentation 715]; 2. Jones J, et al. ASH 2016 [abstract 637]. 49 

• Primary objective: ORR and safety  



As of June 10, 2016 

CRi, complete response with incomplete blood count recovery; nIRC. 
Independent review committee; MRD, minimal residual disease; PR, 
partial response; SD, stable disease. 
Incomplete data for 4 patients in Arm A. 
IRC-assessed ORRs were 70% for the ibrutinib arm and 48% for the 
idelalisib arm.  
Jones J, et al. ASH 2016 [abstract 637]. 
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Venetoclax Monotherapy in Patients Previously Treated With Ibrutinib 
or Idelalisib | Key Findings 

Efficacy 

Response, n (%) 

R/R on Ibrutinib 

(n = 43) 

R/R on Idelalisib 

(n = 21) 

IRC Assessment 
Investigator 

Assessment 
IRC Assessment 

Investigator 

Assessment 

ORR 

CR 

CRi 

nPR 

PR 

30 (70) 

0 

1 (2) 

0 

29 (67) 

29 (67) 

2 (5) 

1 (2) 

2 (5) 

24 (56) 

13 (62) 

0 

0 

0 

13 (62) 

12 (57) 

2 (10) 

1 (5) 

0 

9 (43) 

Nonresponse* 

SD 

PD 

Discontinued‡ 

13 (30) 

-- 

-- 

-- 

14 (23) 

9 (21) 

1† (2) 

4 (9) 

8 (38) 

-- 

-- 

-- 

9 (43) 

8 (38) 

1† (5) 

0 

• Estimated 12-mo PFS for all pts: 80% 

(95% CI: 67% to 89%) 

• 14/31 (45%) of PB samples were MRD- 

in Wks 24-48 



 Grade 3/4 AEs 
(in ≥ 15% patients), % 

Total 

N = 64 

Neutropenia 31 

Anemia 22 

Thrombocytopenia 16 

 All-Grade AEs 
(in ≥ 25% patients), % 

Total 
N = 64 

Any AE 100 

Diarrhea 42 

Nausea 41 

Neutropenia 36 

Anemia 36 

Fatigue 31 

Decreased platelet count 25 
 2 patients had laboratory TLS without 

clinical sequelae 

Serious Adverse Events 

(in ≥ 2 patients), n 

Total 

N = 64 

Febrile neutropenia 6 

Pneumonia 5 

Blood potassium increased 2 

Multi-organ failure 2 

Septic shock 2 

As of June 10, 2016 

TLS, tumor lysis syndrome. 
Jones J, et al. ASH 2016 [abstract 637]. 
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Venetoclax Monotherapy in Patients Previously Treated With Ibrutinib 
or Idelalisib | Key Findings (cont) 

Safety 



Phase Ib Rituximab and Venetoclax in R/R CLL 

Brander IWCLL 2017 



Brander IWCLL 2017 

Phase Ib Rituximab and Venetoclax in R/R CLL 



Phase Ib Rituximab and Venetoclax in R/R CLL 

• ORR of 86% (51% CR/CRi) and 59% of pts achieved marrow MRD-neg 
• Pts who continued on therapy have durable responses (min 31mo) 
• 12 pts had durable remissions after elective treatment cessation, 10 ongoing 
– None of the pts who achieved marrow MRD-neg had POD (median time off therapy of 20 months) 
– Two pts who had MRD-pos CR/CRi had asymptomatic POD ≥24 months off tx and were re-treated: 

one pt achieved PR then POD after 19 months of re-tx  
the other achieved CR at 14 months of re-treatment and is active on study Brander IWCLL 2017 



 

MURANO: MRD Clearance in PB over Time 

Seymour JF, et al. N Engl J Med. 2018;378:1107-1120. 



MURANO: VenR in High Risk Subgroups 
Presence/absence of del(17p), TP53, and IGHV mutation does not affect benefit of VenR vs BR 

Seymour JF, et al. N Engl J Med. 2018;378:1107-1120. 
56 

Subgroup VenR BR HR (95% CI) 

del(17p) 

Absent NR 21.4 0.19  
(0.12, 0.32) 

Present NR 15.4 0.13  
(0.05, 0.29) 

TP53 mutation 

Unmutated  NR 21.2 0.15  
(0.09, 0.25) 

Mutated NR 12.9 0.19  
(0.10, 0.36) 

IGHV mutation 

Unmutated NR 15.7 0.16  
(0.10, 0.26) 

Mutated NR 22.9 0.11  
(0.04, 0.31) 

Median PFS (months) in High-Risk Subgroups 

100 

80 

60 

40 

20 

0 
39 36 33 30 27 24 21 18 15 12 9 6 3 0 

Time, months 

P
FS

, 
%

 

VenR, del(17p) present (N = 46) 
VenR, del(17p) absent (N = 127) 
BR, del(17p) present (N = 46) 
BR, del(17p) absent (N = 123) 



a. Weirda W, et al. J Clin Oncol. 2018;36:7502; b. ClinicalTrials.gov. NCT02910583; c. ClinicalTrials.gov. 
NCT03580928; d. Rogers KA, et al. Blood. 2017;130:431; e. ClinicalTrials.gov. NCT02475681; f. ClinicalTrials.gov. 
NCT02950051; g. Jain N, et al. Blood. 2017;130:429.  

Combination Approaches 
A Potential Pathway to Fixed-Duration Therapy? 

Front-line 
• CAPTIVATE: ibrutinib + venetoclax[a]  

• GLOW: ibrutinib + venetoclax vs chlorambucil + obinutuzumab[b] 

• AVO: acalabrutinib, venetoclax, and obinutuzumab[c] 

• Phase 1 study of ibrutinib/venetoclax/obinutuzumab[d] 

• ELEVATE CLL TN: acalabrutinib + obinutuzumab vs obinutuzumab + 
chlorambucil vs acalabrutinib[e] 

• GAIA: phase 3 trial includes ibrutinib + venetoclax vs FCR[f] 

 

 

 

Relapsed/refractory 
• Ibrutinib + venetoclax: high CR and MRD-negative rates[g] 



Future Thoughts 

• Optimal management of CLL should be tailored to the patient based on 

comorbidities, fitness, and quality of life 

• Ongoing issues: 

 determination of optimal sequencing 

 duration of and compliance with treatment 

 short- and long-term tolerability 

 emergence of resistance 

 role of MRD negativity in the era of novel agents 

 Cost 

• ***Major clinical trials comparing TKI vs CIT will be presented soon*** 

• What will be the role of combination strategies? 

Thank you very much for your attention 
Questions? jbarrientos@northwell.edu 


