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Map of the domains found in BTK starting at the N terminal: BTK is made up of 5 different domains: 
the pleckstrin homology (PH), proline-rich TEC homology (TH), SRC homology 3 (SH3), SRC homology 2 
(SH2), and a catalytic (kinase) domain ending with the C terminal, totaling 659 amino acids in length.
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CLL12: Ibrutinib vs Watch and Wait

Langerbeins P et al. EHA 2023;Abstract S200. Courtesy of Jeff Sharman, MD



CLL12: Treatment improves PFS but 
no OS impact of early therapy
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CLL12: Adverse Events (Patient Level) 
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CLL12: AEs of Clinical Interest (Patient Level) 



Frontline Ibrutinib Conclusions

• Early treatment of high risk CLL has not replaced watch and wait
• Placebo side effects considerable relative to ibrutinib
• TP53 mut/del reduces efficacy of ibrutinib but earlier use remains 

highly effective
• Ibrutinib superior to FCR in fit patients with variable impact on OS

Courtesy of Jeff Sharman, MD
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without del(17p). ASH 2023;Abstract 1902. 
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relapsed/refractory chronic lymphocytic leukemia and small lymphocytic lymphoma (R/R 
CLL/SLL). ASH 2023;Abstract 202. 



BTK/CD20

Sharman 2023 Courtesy of Jeff Sharman, MD



ELEVATE-TN: Median PFS was significantly higher for A-
containing arms vs O+Clb

• Median PFS was significantly higher for A+O vs A
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Sharman J et al. ASH 2023;Abstract 636. Courtesy of Jeff Sharman, MD



ELEVATE-TN: ORR improves over time in acalabrutinib-
containing arms 

• ORR and CR/CRi rates were significantly higher with A+O and A vs O+Clb (P≤0.0499 for both arms of the analyses)

• ORR and CR/CRi rates were significantly higher with A+O vs A (P=0.022 for both comparisons)
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Sharman J et al. ASH 2023;Abstract 636. Courtesy of Jeff Sharman, MD



ELEVATE-TN: Acalabrutinib-treated patients who achieved 
CR/CRi had longer PFS 

Months
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Sharman J et al. ASH 2023;Abstract 636. Courtesy of Jeff Sharman, MD



Brown J et al. ASH 2023;Abstract 202.  Courtesy of Jeff Sharman, MD



ALPINE: Zanu vs Ibrutinib

Brown J et al. ASH 2023;Abstract 202.  Courtesy of Jeff Sharman, MD



ALPINE: Zanu vs Ibrutinib

Brown J et al. ASH 2023;Abstract 202.  Courtesy of Jeff Sharman, MD



Second Generation BTK Conclusions

• Adding Obinutuzumab to acalabrutinib results in deeper responses 
and longer disease control
• Patients discontinue ibrutinib earlier than second generation BTK 

inhibitors and side effect profiles favor second generation agents
• Zanubrutinib beats BR in untreated CLL, study serves regulatory 

purpose if not clinical purpose

Courtesy of Jeff Sharman, MD



Venetoclax Combinations 

• Fürstenau M et al. First-line venetoclax combinations in fit patients with CLL: 4-year follow-up and 
NGS-based MRD analysis from the Phase 3 GAIA/CLL13 trial. ASH 2023;Abstract 635. 

• Al-Sawaf O et al. Venetoclax-obinutuzumab for previously untreated chronic lymphocytic leukemia: 
6-year results of the randomized CLL14 study. EHA 2023;Abstract S145.

• Kater A et al. Final 7-year follow up and retreatment substudy analysis of MURANO: Venetoclax-
rituximab (VenR)-treated patients with relapsed/refractory chronic lymphocytic leukemia (R/R CLL). 
EHA 2023;Abstract S201.

• Crombie JL et al. SAVE (Safe Accelerated Venetoclax Escalation): Initial results of a prospective, 
phase Ib study of venetoclax with an accelerated dose ramp-up in patients with CLL. ASCO 
2023;Abstract 7512.



Venetoclax Conclusions

• Obinutuzumab with venetoclax offers fixed duration therapy yielding 
impressive duration of disease control
• Bulky disease has lower PFS along with IgHV and TP53
• Obinutuzumab better than rituximab when combined with venetoclax
• Any advantage of triplet therapy emerges late
• Obi-ven can be given in both young/fit, and older/comorbid patients 

with similar efficacy
• Retreatment feasible
• Accelerating ramp up schedules remain a consideration

Courtesy of Jeff Sharman, MD



Pirtobrutinib

• Woyach JA et al. Pirtobrutinib in post-cBTKi CLL/SLL: ~30 months follow-up and subgroup analysis 
with/without prior BCL2i from the Phase 1/2 BRUIN study. ASH 2023;Abstract 325. 

• Brown J et al. Genomic evolution and resistance during pirtobrutinib therapy in covalent BTK-
inhibitor (cBTKi) pre-treated chronic lymphocytic leukemia patients: Updated analysis from the 
BRUIN study. ASH 2023;Abstract 326. 



Woyach JA et al. ASH 2023;Abstract 325.    Courtesy of Jeff Sharman, MD



BRUIN: ORR Similar Between BCL-2 Exposed/Naive

Woyach JA et al. ASH 2023;Abstract 325.    Courtesy of Jeff Sharman, MD



BRUIN: PFS Varied based upon prior BCL2 exposure

Woyach JA et al. ASH 2023;Abstract 325.    Courtesy of Jeff Sharman, MD



Brown J et al. ASH 2023;Abstract 326.    Courtesy of Jeff Sharman, MD



Mutation Profile Evolves
 on Pirtobrutinib

Brown J et al. ASH 2023;Abstract 326.    Courtesy of Jeff Sharman, MD



Pirtobrutinib conclusions

• Pirtobrutinib offers high response rates but modest PFS and 
significantly impacted by prior BCL2 use
• BTK resistance is an evolving story and clonal dynamics evolve quickly

Courtesy of Jeff Sharman, MD



BRUIN CLL-322: Phase III Trial Design

Eyre TA et al. ASCO 2023;Abstract TPS7583. Wierda WG et al. SOHO 2022;Abstract CLL-322.

June 2023: Enrollment ongoing for patients who previously received cBTKi, complete for cBTKi-naïve disease

Primary endpoint: Progression-free survival per iwCLL 2018 by IRC



Ongoing Phase III Trials Evaluating Pirtobrutinib

Jensen JL et al. Ther Adv Hematol 2022;13:20406207221101697.
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Top 10 Questions — Part 1

What is your approach to the selection of a first-line BTK 
inhibitor for patients requiring treatment?

 



Top 10 Questions — Part 1

How would you compare the efficacy of zanubrutinib to that of 
acalabrutinib monotherapy and/or acalabrutinib/obinutuzumab?

 



Top 10 Questions — Part 1

How do you approach first-line treatment for patients with 
high-risk disease (del(17p), TP53, IGHV unmutated)?  What 
about asymptomatic patients?

 



Top 10 Questions — Part 1

How do you approach the use of venetoclax as first-line 
treatment?  

Do you always use it in combination with anti-CD20 therapy; 
which anti-CD20 and which do you administer first?

 



Top 10 Questions — Part 1

How do you approach the use of a BTK inhibitor for a patient 
requiring anticoagulation? 

 



Agenda

INTRODUCTION: An Audio Depiction of Mechanisms of Action of Bcl-2 Inhibitors, 
Anti-CD20 Antibodies and Covalent and Noncovalent BTK Inhibitors; Mechanisms 
of Resistance

MODULE 1: Current Management Approaches for Patients with Chronic 
Lymphocyctic Leukemia (CLL) — Dr Sharman

MODULE 2: Top 10 Questions — Part 1

MODULE 3: Future Directions in the Care of Patients with CLL — Dr Roeker

MODULE 4: Top 10 Questions — Part 2



Fixed-Duration Ibrutinib/Venetoclax
• Ghia P et al. Relapse after first-line fixed duration ibrutinib + venetoclax: High response rates to 

ibrutinib retreatment and absence of BTK mutations in patients with chronic lymphocytic leukemia 
(CLL)/small lymphocytic lymphoma (SLL) with up to 5 years of follow-up in the Phase 2 Captivate 
study. ASH 2023;Abstract 633. 

• Kater A et al. Time-limited venetoclax and ibrutinib for patients with relapsed/refractory CLL who 
have undetectable MRD – 4-year follow up from the randomized Phase II VISION/HO141 trial. EHA 
2023;Abstract S148. 

• Hillmen P et al. Ibrutinib plus venetoclax with MRD-directed duration of treatment is superior to 
FCR and is a new standard of care for previously untreated CLL: Report of the Phase III UK NCRI 
FLAIR study. ASH 2023;Abstract 631. 

• Woyach JA et al. Results of a phase 3 study of IVO vs IO for previously untreated older patients (pts) 
with chronic lymphocytic leukemia (CLL) and impact of COVID-19 (Alliance). ASCO 2023;Abstract 
7500.

• Follows G et al. First-line fixed-duration ibrutinib plus venetoclax (Ibr + Ven) versus chlorambucil 
plus obinutuzumab (Clb + O): 55-month follow-up from the Glow study. ASH 2023;Abstract 634. 



Ibrutinib plus venetoclax with MRD-directed duration of treatment is superior 
to FCR and is a new standard of care for previously untreated CLL: Report 
of the Phase III UK NCRI FLAIR study 

I+V improves progression free and overall survival compared to FCR      
(a real control arm!), especially in uIGHV and regardless of cytogenetics

Hillmen, et al. ASH 2023; Abstract 631. Courtesy of Lindsey Roeker, MD



Relapse after first-line fixed duration ibrutinib + venetoclax: High response 
rates to ibrutinib retreatment and absence of BTK mutations in patients with 
chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL) with 
up to 5 years of follow-up in the Phase 2 CAPTIVATE study

Fixed duration I+V may mitigate risk of developing resistance mutations
Patients can successfully be retreated with ibrutinib-based therapy 

Ghia, et al. ASH 2023; Abstract 633. Courtesy of Lindsey Roeker, MD



First-line fixed-duration ibrutinib plus venetoclax (Ibr+Ven) versus 
chlorambucil plus obinutuzumab (Clb+O): 55-month follow-up from the 
GLOW study 

MRD status at end of treatment predicts PFS, 
especially for uIGHV (less significant for mIGHV)

I+V improves TTNT for uIGHV vs. Chlorambucil/Obin

Follows, et al. ASH 2023; Abstract 634. Courtesy of Lindsey Roeker, MD



Time-limited venetoclax and ibrutinib for patients with relapsed/refractory 
CLL who have undetectable MRD – 4-year follow up from the randomized 
Phase II VISION/HO141 trial 

Patients who achieve uMRD and stop therapy 
can be successfully retreated upon MRD progression 

Kater, et al. EHA 2023; Abstract S148. Courtesy of Lindsey Roeker, MD



Results of a phase 3 study of IVO vs IO for previously untreated older 
patients (pts) with chronic lymphocytic leukemia (CLL) and impact of 
COVID-19 (Alliance) 

IVO is not superior to IO in older adults
Excess COVID-related deaths for those who received IVO 

Woyach, et al. ASCO 2023; Abstract 7500. Courtesy of Lindsey Roeker, MD



Second-Generation BTK Inhibitors in Combination with Venetoclax

• Furstenau M et al. Long-term remissions with MRD-guided acalabrutinib, venetoclax and 
obinutuzumab in relapsed/refractory CLL: Follow-up efficacy and circulating tumor DNA 
analysis of the CLL2-Baag trial. ASH 2023;Abstract 203. 

• Allan J et al. Zanubrutinib and venetoclax as initial therapy for CLL/SLL with obinutuzumab 
triplet consolidation in patients with minimal residual disease positivity (BruVenG). ASH 
2023;Abstract 3285. 



Long-term remissions with MRD-guided acalabrutinib, venetoclax and 
obinutuzumab in relapsed/refractory CLL: Follow-up efficacy and circulating 
tumor DNA analysis of the CLL2-BAAG trial 

Treatment with AVO in a R/R population achieves high levels of uMRD
ctDNA enhances ability to detect early molecular relapse

Furstenau, et al. ASH 2023; Abstract 203. Courtesy of Lindsey Roeker, MD



Pirtobrutinib in Combination with Venetoclax/Rituximab

• Roeker L et al. Fixed-duration pirtobrutinib combined with venetoclax ± rituximab in 
relapsed/refractory chronic lymphocytic leukemia: Updated results, including MRD data, 
from the BRUIN Phase 1b study. ASH 2023;Abstract 3269. 



Fixed-duration pirtobrutinib combined with venetoclax ± rituximab in 
relapsed/refractory chronic lymphocytic leukemia: Updated results, including 
MRD data, from the BRUIN Phase 1b study 

Pirtobrutinib / Venetoclax ± Rituximab is effective 
(achieves high ORR) in R/R population

No DLTs observed, combination being explored in Ph3 study

Roeker, et al. ASH 2023; Abstract 3269. Courtesy of Lindsey Roeker, MD



Novel Agents and Strategies

• Woyach JA et al. First-in-human study of the reversible BTK inhibitor nemtabrutinib in patients with 
relapsed/refractory chronic lymphocytic leukemia and B-cell non-Hodgkin lymphoma. Cancer Discov 
2024;14(1):66-75.

• Siddiqi T et al. Lisocabtagene maraleucel (liso-cel) in R/R CLL/SLL: 24-month median follow-up of 
TRANSCEND CLL 004. ASH 2023;Abstract 330. 

• Tam C et al. Combination treatment with sonrotoclax (BGB-11417), a second-generation BCL2 
inhibitor, and zanubrutinib, a Bruton tyrosine kinase (BTK) inhibitor, is well tolerated and achieves 
deep responses in patients with treatment-naïve chronic lymphocytic leukemia/small lymphocytic 
lymphoma (TN-CLL/SLL): Data from an ongoing Phase 1/2 study. ASH 2023;Abstract 327. 



New Agents



First-in-human study of the reversible BTK inhibitor nemtabrutinib in patients 
with relapsed/refractory chronic lymphocytic leukemia and B-cell non-
Hodgkin lymphoma 

Nemtabrutinib is a noncovalent BTKi with activity in CLL 
(regardless of C481 status) and NHL

Woyach, et al. Cancer Discov 2024;14(1):66-75. Courtesy of Lindsey Roeker, MD



Lisocabtagene maraleucel (liso-cel) in R/R CLL/SLL: 24-month median 
follow-up of TRANSCEND CLL 004 

For responders, Liso-cel achieves durable remissions, 
even for those with double refractory disease

Siddiqi, et al. ASH 2023; Abstract 330. Courtesy of Lindsey Roeker, MD



Combination treatment with sonrotoclax (BGB-11417), a second-generation 
BCL2 inhibitor, and zanubrutinib, a Bruton tyrosine kinase (BTK) inhibitor, is 
well tolerated and achieves deep responses in patients with treatment-naïve 
chronic lymphocytic leukemia/small lymphocytic lymphoma (TN-CLL/SLL): 
Data from an ongoing Phase 1/2 study

Sonrotoclax and Zanubrutinib is a well tolerated and effective (ORR 
100%, though follow up is currently limited) combination

Tam, et al. ASH 2023; Abstract 327. Courtesy of Lindsey Roeker, MD



Richter’s Transformation

• Frustaci AM et al. Results of MOLTO, a multicenter, open label, phase II clinical trial evaluating 
venetoclax, atezolizumab and obinutuzumab combination in Richter syndrome. ASCO 
2023;Abstract 7502.

• Al-Sawaf O et al. Tislelizumab plus zanubrutinib in patients with Richter transformation: Primary 
endpoint analysis of the prospective, multi-center, Phase-II RT1 trial of the German CLL Study Group. 
ASH 2023;Abstract 204.  

• Wierda W et al. Pirtobrutinib in Richter transformation: Updated efficacy and safety results with 18-
month median survival follow-up from the Phase 1/2 BRUIN study. ASH 2023;Abstract 1737. 



Richter’s Transformation



Results of MOLTO, a multicenter, open label, phase II clinical trial evaluating 
venetoclax, atezolizumab and obinutuzumab combination in Richter 
syndrome 

Obin / Atezo / Ven  has activity in untreated Richter’s transformation 
with ORR of 68%, median PFS of 16 months (compares favorably to CIT)

Frustaci, et al. ASCO 2023; Abstract 7502. Courtesy of Lindsey Roeker, MD



Tislelizumab plus zanubrutinib in patients with Richter transformation: 
Primary endpoint analysis of the prospective, multi-center, Phase-II RT1 trial 
of the German CLL Study Group 

Tislelizumab / Zanubrutinib has activity in Richter's transformation 
(≤1 prior line) with ORR 58%, median PFS 10 months

Al-Sawaf, et al. ASH 2023; Abstract 204. Courtesy of Lindsey Roeker, MD



Pirtobrutinib in Richter transformation: Updated efficacy and safety results 
with 18-month median survival follow-up from the Phase 1/2 BRUIN study 

Wierda, et al. ASH 2023; Abstract 1737. 

Median DOR = 7.4 months (9.7 mo f/u)
Median PFS = 3.7 months (13.8 mo f/u)

Courtesy of Lindsey Roeker, MD



Pirtobrutinib in Richter transformation: Updated efficacy and safety results 
with 18-month median survival follow-up from the Phase 1/2 BRUIN study 

Pirtobrutinib has single agent activity in R/R Richter’s with ORR of 50%

Wierda, et al. ASH 2023; Abstract 1737. Courtesy of Lindsey Roeker, MD
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Top 10 Questions — Part 2

Regulatory and reimbursement issues aside, in what 
situations, if any, do you believe a first-line combination of a 
BTKi and venetoclax (with or without an anti-CD20 antibody) 
is a reasonable choice for CLL?

 



Top 10 Questions — Part 2

Globally, how would you evaluate the efficacy and 
tolerability/convenience of a first-line combination of a BTKi 
and venetoclax (with or without an anti-CD20 antibody) 
versus a BTKi or venetoclax/obinutuzumab? 

 



Top 10 Questions — Part 2

In what situations are you currently considering 
pirtobrutinib for CLL?  

Globally, how would you evaluate the tolerability of 
pirtobrutinib versus acalabrutinib and zanubrutinib?

Any thoughts on the use of pirtobrutinib with venetoclax?



Top 10 Questions — Part 2

What are your thoughts on some of the promising 
therapeutic developments beyond R-CHOP for patients 
with Richter’s transformation (Pirtobrutinib, CAR T-cell 
therapy)?

 



Top 10 Questions — Part 2

What are your thoughts on other new strategies 
and agents for patients with CLL or Richter’s 
transformation (BTK degraders, CAR-T, bispecifics)?
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