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Novel Strategies Combining Bruton Tyrosine Kinase (BTK) 
and Bcl-2 Inhibitors for CLL 
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The key role of the TME 

Venetoclax active in blood, less in LNN

Ibrutinib active in LNN, less in marrow



Brown, Leukemia 2018
Byrd, JCO 2011
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Venetoclax sensitivity differs between compartments

Blood responses

Lymph node responses



Noxa/Mcl1 balance altered in CLL LN 
Smit LA et al, Blood 109: 1660, 2007.

Tromp J et al Oncogene 29: 5071, 2010

Bfl-1, Bcl-XL and Mcl-1 expression increased in CLL LN
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Hypothetical Lymph node environment



Using a FACS trick to explore expression levels of anti-apoptotic proteins in 
the lymph node

(Calissano etal. Mol Med. 2011) Haselager Blood 2021



BTK-i Venetoclax

Combining Venetoclax with……



Kater, Blood Adv. 2022



Efficacy data 



Minimal residual disease-guided stop and start of venetoclax plus ibrutinib for patients 
with relapsed or refractory chronic lymphocytic leukaemia (HOVON141/VISION): primary 

analysis of an open-label, randomised, phase 2 trial

Non-randomized Ibrutinib   153
Arm A Ibrutinib                      24
Arm B Observation 48          

N

Kater AP Lancet Oncol 2022; 23: 818–28 

7th patient awaits evaluation



Clinical evidence of Ven+Ibr fixed duration 1st-line
Phase 2 CAPTIVATE

Ibrutinib lead-in
Ibrutinib 420 mg 

once daily 
(3 cyclesa)

Patients (N=159)
• Previously untreated 

CLL/SLL
• Active disease requiring 

treatment per iwCLL 
criteria1

• Aged ≤70 years
• ECOG PS 0–2

Ibrutinib + Venetoclax
Ibrutinib 420 mg once daily + 
venetoclax 400 mg once daily 

(12 cyclesa) Follow-up

MRD-guided discontinuation

Wierda, JCO 2021 Tam, Blood 2022



Clinical evidence of Ven+Ibr fixed duration 1st-line
Phase 3 GLOW

Ibrutinib lead-in
Ibrutinib 420 mg 

once daily 
(3 cyclesa)

Patients (N=106)
• Previously untreated 

CLL/SLL
• ≥ 65 years of age or < 

65 years with CIRS > 6 
or CrCL < 70 mL/min

Ibrutinib + Venetoclax
Ibrutinib 420 mg once daily + 
venetoclax 400 mg once daily 

(12 cyclesa)
Follow-up

Responses (ITT):
- CR: 39%
- uMRD: PB 55% / BM 

52%

Kater, NEJMe 2022Sustained MRD responses



Lymph Node Responses Were Better Maintained Over Time 
With Ibr+Ven vs Clb+O in Patients With Detectable BM MRD

a < 10-4 at EOT+3.
BM, bone marrow; EOT, end of treatment; SPD, sum of the product of perpendicular dimensions. Kater, NEJMe 2022



Eichhorst EHA 2022
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PB uMRD

CIT RV                            GV                             GIV

GV vs CIT : 86.5% versus 52.0%: p < 0.0001

RV vs CIT: 57.0% versus 52.0%: p = 0.317

GIV vs CIT: 92.2% versus 52.0%: p < 0.0001

n = 229  n = 229  n = 237  

Coprimary endpoint: uMRD (< 10-4)  at Mo15 in PB by 4-colour-flow

n = 231  

uMRD% 97.5% CI

GIV 92.2 87.3 – 95.7

GV 86.5 80.6 – 91.1

RV 57.0 49.5 – 64.2

CIT 52.0 44.4 – 59.5

Eichhorst B. et al., ASH 2021: abstract 72

Results of coprimary endpoint rate of undetectable minimal residual disease



Results of the coprimary endpoint progression-free survival (PFS) 

Eichhorst EHA 2022



Davids MS et. al, Lancet Oncol. 2021;22(10):1391-1402. 



Acalabrutinib, venetoclax and obinutuzumab: Response rates at the start 
of indicated cycles 

All patients 

IGHV-mutated

IGHV-unmutated

Davids MS et. al, Lancet Oncol. 2021;22(10):1391-1402. 



Updated Results from a Multicenter, Phase 2 
Study of Acalabrutinib, Venetoclax, 
Obinutuzumab (AVO) in a Population of 
Previously Untreated Patients with CLL Enriched 
for High-Risk Disease

Ryan C et. al.
ASH 2022; Abstract 344
Saturday, December 10, 2022, 4:15 PM



Toxicity data 



(sudden) cardiac deaths: 
- CIRS score ≥ 10 
- History of hypertension, cardiovascular disease, and/or diabetes

Serious toxicity GLOW >> CAPTIVATE



Treatment cessation mitigates treatment-related toxicities
Ho141/VISION trial in R/R CLL



Venetoclax + BTKi Based Combinations
Conclusions

• Strong rationale for combination: sensitize to Bcl-2 dependency by inhibition of 
lymph node migration

• High response rates are sustained after treatment cessation

• MRD is less of a predictive marker for fixed duration venetoclax + BTK-i

• Toxicities similar to single agents
• Cardiac toxicity of concern in population at-risk



CLL17
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