
Resistance to BTK inhibitors in CLL
Lydia Scarfò

Università Vita Salute and IRCCS Ospedale San Raffaele, Milano



Disclosures di Lydia Scarfò

Company name Research
support

Employee Consultant Stockholder Speakers
bureau

Advisory
board

Other

AbbVie X X

AstraZeneca X X

BeOne X X

Johnson & 
Johnson

X X

Lilly X X

Merck X X



BTK-dependent 
signaling 
pathways in CLL

Blombery P et al. Accepted for publication



CLL Progression on Ibrutinib and Resistance Mutations

Wiestner A. Haematologica. 2021; Ahn IE, et al. Blood 2017 

Ibrutinib discontinuation due to PD, intolerance or RT.
Resistance mutations occur up to 15 months before manifestation of clinical progression.



Gruessner C et al, Leuk &Lymph 2025 

BTK Mutations associate with Resistance

Early studies showed high prevalence of BTK
mutations in patients with CLL progressing on
ibrutinib



Mechanisms of BTK Inhibition and Resistance

Wiestner A. Haematologica. 2021; Woyach J, et al. N Engl J Med. 2014



Bonfiglio S et al. Blood Adv 2023  

BTK mutations in pts with CLL relapsing on ibrutinib



BTK mutations are rare in TN pts with CLL

Woyach JA et al, Clin Cancer Res. 2023

Median time to mutation detection: 1L NR, RR 61 months
3y mutation-free estimates: 1L 100%, RR 80%



BTK mutations in pts with CLL relapsing on acalabrutinib

Woyach JA et al. Blood 2024

Emergent BTK mutations observed in 31/47 (66%) acalabrutinib- and 11/30 (37%) ibrutinib-
treated patients



BTK mutations in pts with CLL relapsing on zanubrutinib

Brown JR et al. Blood Adv 2025

5/24 on zanubrutinib
3/28 on ibrutinib
Developed BTK mutations at PD



Kinase proficient vs impaired BTK mutations

Montoya S et al, Science 2024



How to deal with PD on covalent BTKi

Eichhorst B, Ghia P et al. Ann Oncology 2024



Non-covalent BTKi: new kids on the block

Mato et al, Lancet 2021; Brandhuber et al. Clin Lymphoma Myeloma Leuk 2018; Gomez et al. Blood.2023



Pirtobrutinib Phase 1/2 BRUIN Trial

Woyach JA, Oral presentation ASH 2023



Pirtobrutinib clinical efficacy in heavily pretreated pts

Woyach JA, Oral presentation ASH 2023

Progression-free survivalMedian follow-up of 30 months

ORR (including PR-L) ~80% regardless of prior BCL2i 
Median PFS: 19.4 months overall,  23.0 months for BCL2i-N patients and 15.9 months for 
BCL2i-E patients



BTK mutations in pts with CLL relapsing on pirtobrutinib

Clonal dynamics on pirtobrutinib

Wang E et al, NEJM 2022



Stanchina MD et al, Nat Rev Clin Oncol. 2024

BTK degraders: are they ready for the prime time?



QI J et al, Blood Adv 2023; Montoya S et al, Science 2024

In vitro response of BTK mutants BTK-targeting agents



BGB-16673 Phase 1 Trial

Thompson M, Oral presentation ASH 2024



NX-5948 Phase 1 Trial

Shah NV, Oral presentation ASH 2024




