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Youle & Strasser, Nature Reviews Molecular Cell Biology, 2008

Bcl-2 in intrinsic and extrinsic pathways of apoptosis

e.g. BIM, PUMA



Del Gaizo Moore V, et al. J Clin Invest. 2007

CLL survival depends on Bcl-2 signalling

Particular sensitivity of CLL cells to BCL2 antagonism arises BCL2 tonically 

sequestering proapoptotic BIM in CLL.



Kapour et al, Cell Death & Disease, 2020

Inhibiting Bcl-2 to induce apoptosis



Souers AJ, et al. Nat Med. 2013

The Bcl-2 inhibitor ABT-199
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BCL-2: 0.23 nM
BCL-XL:>660 nM

Addition of indole enhances 

BCL-2 affinity 100-fold

Cell killing activity restored
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BCL-2: 0.04 nM
BCL-XL: 0.05 nM
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Davids et al, J Clin Oncol, 2017

Venetoclax in B-NHL



Roberts et al, N Engl J Med, 2016

Venetoclax in CLL 



https://biotechstrategyblog.com/2013/02/abt-199-clinical-trials-suspended-after-patient-death.html/; February 2013

Venetoclax in CLL 



Davids et al, Clin Cancer Res, 2018

Safety of Bcl-2 inhibition

Laboratory TLS risk <2%

No clinical TLS



Seymour et al, ICML 2023

Combinations of venetoclax

Median PFS 
(95% CI), months

HR*

(95% CI)

7-year 

PFS (%)

VenR (n=194) 54.7 (52.3–59.9) 0.23 (0.18–0.29)

Stratified P-value

<0.0001†

23.0

BR (n=195) 17.0 (15.5–21.7) NE

Median OS 
(95% CI), months

HR‡

(95% CI)

7-year 

OS (%)

VenR (n=194) NE 0.53 (0.37–0.74)

Stratified P-value

<0.0002†

69.6

BR (n=195) 87.8 (70.1–NE) 51.0
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MUANO trial in r/r CLL: Ven-R vs BR



Al-Sawaf et al, ICML 2023

Combinations of venetoclax

CLL14 trial in 1L CLL: Ven-Obi vs Clb-Obi
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379112139160177193216Ven-Obi

3365067101130185216Clb-Obi

Ven-Obi

Clb-Obi

Ven-Obi: 48 deaths, 9 (18.8%) CLL-related

Clb-Obi: 70 deaths, 26 (37.1%) CLL-related

23144160173182189198216Ven-Obi

16118144167181194201216Clb-Obi



Al-Sawaf et al, ICML 2023

Combinations of venetoclax

CLL14 trial in 1L CLL: Ven-Obi vs Clb-Obi – most common ≥°3 AEs

Chlorambucil-obinutuzumab
(N=214)

Venetoclax-obinutuzumab
(N=212)

After TreatmentDuring TreatmentAfter TreatmentDuring Treatment

1.9%47.2%3.8%51.9%Neutropenia

0.0%15.0%0.5%14.2%Thrombocytopenia

0.5%6.1%1.9%7.5%Anemia

0.5%3.3%0.9%4.2%Febrile neutropenia

0.0%4.7%0.0%2.4%Leukopenia

1.4%3.7%3.3%3.8%Pneunomia

0.5%9.8%0.0%9.0%Infusion-related reaction

0.0%3.3%0.0%1.4%Tumour lysis syndrome



Fürstenau et al, ASH 2023

Combinations of venetoclax

CLL13 trial in 1L CLL: Ven-Obi vs FCR/BR (vs Ven-Obi-I vs Ven-R)



Follows et al, ASH 2023

Combinations of venetoclax

GLOW trial in 1L CLL: I+V vs Clb-Obi



Hillmen et al, ASH 2023

Combinations of venetoclax

FLAIR trial in 1L CLL: MRD-guided I+V vs FCR

Progression free at 3 years 
I+V (n=260) 97.2% (95% CI, 94.1-98.6)
FCR (N=263) 76.8% (95% CI, 70.8-81.7)

HR: 0.13 [0.07, 0.24], p-value: <0.0001

No. at risk

02199183239253260I+V

01268145194227263FCR

Median follow-up: 
43.7 months

HR: 0.31 [0.15, 0.67], p-value: <0.005

% died at 3 
years*

Number of 
deaths

2.0%9I+V (n=260)

7.0%25FCR (n=263)

Median follow-up: 
43.0 months

No. at risk

022100185240254260I+V

01579166213234263FCR



Trials with MRD guidance

Combinations of venetoclax

MRD outcomes with fixed-duration Ven combinations



Combinations of venetoclax

Venetoclax is a backbone for most limited-duration regimens:

• Venetoclax plus

• CD20 antibody (e.g. rituximab, obinutuzumab)

• BTK inhibitors (e.g. ibrutinib, acalabrutinib, [zanubrutinib], pirtobrutinib)

• PI3K inhibitors (e.g. duvelisib)

• Bispecifics (e.g. epcoritamab)



Quo vadis venetoclax?

Possible caveats of venetoclax:

• TLS risk

• Ramp-up schedule

• Requirement of combination partner for max. uMRD rates



Quo vadis venetoclax?

Possible caveats of venetoclax

• TLS risk → actual risk low, but different pharmacokinetic profile might

further mitigate risk

• Ramp-up schedule → more convenient schedules by next-generation 

Bcl2-i (e.g. sonrotoclax, lisaftoclax)?

• Requirement of combination partner for max. uMRD → increased

single agent potency by next-generation Bcl2-i?



Summary

• Compared to other targeted agents, venetoclax induces the highest

rates of uMRD

• TLS is a rare adverse event when adequate monitoring and ramp-up

schedules are followed

• Venetoclax should always be combined with a CD20 antibody and/or a 

BTK inhibitor

• Optimal duration of treatment is unknown



The Al-Sawaf Lab is opening in summer 2024 in Cologne!

Fully funded postdoc & PhD positions available soon! 

If you know candidates with interests in computational biology, CLL and cancer, 

please feel free to reach out!

othman.al-sawaf@uk-koeln.de  


