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Covalent BTKi bind to Cys 481 in the kinase domain of BTK
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/\4

w

/

Leukemia (2021) 35:1317-1329
https://doi.org/10.1038/541375-021-01123-6




Irreversible inhibition of BTK is counteracted by enzyme resynthesis
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BTK, Bruton’s tyrosine kinase; cBTKi, covalent Bruton’s tyrosine kinase inhibitor; Cys, cysteine.
Adapted from: Strelow JM. SLAS Discov. 2017;22(1):3-20.



Free fraction in plasma, nM

cBTKI show PK parameters that facilitate resynthesis
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BTK, Bruton’s tyrosine kinase.
Author’s conceptualization of: Tam CS, et al. Blood Cancer J. 2023;13(1):141.
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Pirtobrutinib does not bind to Cys481

BTK Protein Pirtobrutinib (pink) superimposed
Wa i with Ibrutinib (cyan)
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Rielaboarazione grafica del relatore
Gomez EB, et al. Blood. 2023; blood.2022018674



But engages with BTK through several noncovalent bonds
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" Pirtobrutinib would nonetheless dissociate
from BTK with a half life of 2.4 h

Rielaboarazione grafica del relatore
Gomez EB, et al. Blood. 2023; blood.2022018674



PK of pirtobrutinib vs cBTKI

cBTKi Pirtobrutinib (200 mg QD)
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cBTKi, covalent Bruton’s tyrosine kinase inhibitor; PK, pharmacokinetics; QD, once daily.
Author’s conceptualization of 1. Tam CS, et al. Blood Cancer J. 2023;13(1):141. 2. Mato AR, et al. Lancet. 2021;397(10277):892-901.



Neither reversible nor irreversible but tonic

BTK, Bruton'’s tyrosine kinase; C,,;,, minimum observed drug concentration during a dosing interval at steady state; 1Cq,, 90% inhibitory concentration; SS, steady-state.
Adapted from: FDA Data, reference ID 5116352. Available at: www.accessdata.fda.gov/drugsatfda_docs/nda/2023/2160590rig1s000MultidisciplineR.pdf (accessed September 2025).



Phylogeny of Tec Family

S8 Kinases: Identification of a
Premetazoan Origin of Btk,
Bmx, Itk, Tec, Txk, and the Btk
Regulator SH3BP5

Advances in Genetics, Vol. 64
Copyright 2008, Elsevier Inc. All rights reserved.



Ancestry disseminates druggable cysteines
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Class effects of BTKi
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(c)BTKi, (covalent) Bruton’s tyrosine kinase inhibitor.
1. Minotti G, et al. BrJ Pharmacol. 2025;182(7):1446-1451. 2. Shadman M, et al. ASH 2024. Abstract 4632 (Poster). 3. Bernstein JA, et al. J Allergy Clin Immunol. 2024;153(5):1229-1240.



COMMENTARY @ blood advances

TO THE EDITOR:

Cardiovascular toxicity of Bruton tyrosine kinase inhibitors: forget
about selectivity but watch the clock
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Co-administered CYP3A Inhibitor Increase in
CITIEIK
Observed
ltraconazole (200 mg once daily) 157%
Predicted
Clarithromycin (250 mg twice daily) 175%
Diltiazem (60 mg three times daily) 151%




CYP3A perpetrators
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2" GENERATION cBTKi

1st GENERATION cBTKi
Ibrutinib

acalabrutinib zanubrutinib

MOA AND PHYLOGENY
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fixed-duration
BCL2i+BTKi

TREATMENT PARADIGMS
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FIXED DURATION
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Percentage of Patients
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Al-Sawaf O, Stumpf ], Zhang C, et al. Fixed-duration versus continuous treatment for chronic
lymphocytic leukemia. N Engl ] Med. DOI: 10.1056/NEJMo0a2515458



Would all cBTKi prove equally effective?



uMRD, % patients
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PERSPECTIVE D) Gheok for updates
Fixed-duration therapy of chronic lymphocytic leukemia with
venetoclax and Bruton tyrosine kinase inhibitors: an insight into
differences between ibrutinib and acalabrutinib
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DEGRADERS
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SOME CONCLUSIONS

Pharmacokinetics and pharmacodynamics are intimately
intertwined

Exposure-efficacy relationsips build on PK governing target
engagement, and hence PD

Phylogeny dictates off target effects, and hence toxicity
Continuous vs fixed duration

Future drugs
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