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Covalent BTKi bind to Cys 481 in the kinase domain of BTK
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DEAD 
BTK
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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.

Irreversible inhibition of BTK is counteracted by enzyme 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.

cBTKI show PK parameters that facilitate resynthesis



BTK Protein Pirtobrutinib (pink) superimposed 
with Ibrutinib (cyan)

ATP-
Binding Site

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

Pirtobrutinib does not bind to Cys481



ATP-
Binding Site

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

But engages with BTK through several noncovalent bonds

Pirtobrutinib would nonetheless dissociate 
from BTK with a half life of 2.4 h



BTK IC50 - IC90 in 
malignant B cells

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.

PK of pirtobrutinib vs cBTKI



PIRTOBRUTINIB

Cys481

>90% of patients are predicted to achieve a pirtobrutinib
plasma Cmin responsible for ≥90% BTK inhibition
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BTK, Bruton’s tyrosine kinase; Cmin, minimum observed drug concentration during a dosing interval at steady state; IC90, 90% inhibitory concentration; SS, steady-state.
Adapted from: FDA Data, reference ID 5116352. Available at: www.accessdata.fda.gov/drugsatfda_docs/nda/2023/216059Orig1s000MultidisciplineR.pdf (accessed September 2025). 

Neither reversible nor irreversible but tonic





Ancestry disseminates druggable cysteines

Minotti et al. Br. J. Pharmacol., 2025
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Class effects of BTKi



Pirtobrtutinib3

BTK
Innocent kinases

(c)BTKi, (covalent) Bruton’s tyrosine kinase inhibitor.
1. Minotti G, et al. Br J 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.



Longer time to AFIB with 2nd 
generation cBTKi

Time-tailored surveillance in 
patients treated with different

cBTKi
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ANTIARITMICI 
(amiodarone, 
propafenone)

NOAC                     
(rivaroxaban, 

apixaban)

ANTIFUNGINI
(>>triazolici)
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CONTINUOUS
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Would all cBTKi prove equally effective?



9th cycle EOT 3 mo EOT

CAPTIVATE (I+ V) AMPLIFY (A+ V)





DEGRADERS

DUAL MODE BTKi



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

SOME CONCLUSIONS


