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Targeted Therapy Sequencing for CLL
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Factors affecting timelines :

ÅAge

ÅDel(17p) / TP53-m

ÅIGHV-MS / Del(11q)

ÅComplex karyotype

Double Exposed vs. Double Refractory :

ÅExposed Í Refractory

ÅRefractory=progression on treatment

Courtesy of William G Wierda, MD, PhD



Targeted Therapy Sequencing for CLL

Courtesy of William G Wierda, MD, PhD
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Venetoclax/anti-CD20 antibody

Venetoclax/anti-CD20 antibody

Venetoclax/anti-CD20 antibody

Pirtobrutinib bridge to CAR-T

Pirtobrutinib

Venetoclax/anti-CD20 antibody

75-year-old patient with relapsed CLL, no del(17p) or TP53 mutation:
Covalent BTKi 6 years Ą PD Ą venetoclax/anti-CD20 antibody 2 years Ą 
3 years observation Ą PD

Pirtobrutinib or venetoclax/anti-CD30 antibody

BTKi = Bruton tyrosine kinase inhibitor; PD = disease progression; CAR-T = chimeric antigen receptor T-cell therapy



12 months

>24 months

36 months

24-36 months

24 months

12 months

In general, what is the minimum duration of remission after second-line venetoclax/
anti-CD20 antibody before you would consider retreatment as third-line therapy? 

24 months



Pirtobrutinib

Pirtobrutinib

Pirtobrutinib

Pirtobrutinib bridge to CAR-T

Pirtobrutinib

Pirtobrutinib

75-year-old patient with relapsed CLL, no del(17p) or TP53 mutation:
Covalent BTKi 6 years Ą PD Ą venetoclax/anti-CD20 antibody 2 years Ą 
1 year observation Ą PD

Pirtobrutinib



Venetoclax monotherapy

Venetoclax monotherapy

Pirtobrutinib or CAR-T

Pirtobrutinib or CAR-T

CAR T-cell therapy or epcoritamab on clinical trial

Pirtobrutinib

75-year-old patient with relapsed CLL, no del(17p) or TP53 mutation:
Covalent BTKi 2 years Ą responds but stops due to subdural hematoma Ą 3 years observation 
Ą PD Ą venetoclax/anti-CD20 antibody 2 years Ą 6 months observation Ą PD

Pirtobrutinib
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Key Differences Between Available Covalent and Reversible Bruton 
Tyrosine Kinase (BTK) Inhibitors

Thompson PA, Tam CS. Blood 2023;141(26):3137-42.



Haematologica 2025;110(1):92-102. 



BRUIN: Pirtobrutinib Efficacy in Patients with CLL or SLL Who 
Received Prior BTK Inhibitor (BTKi) Treatment

Shah NN et al. Haematologica 2025;110(1):92-102. 

Overall response rate 76.9%

SLL = small lymphocytic lymphoma; SPD = sum of product diameters



BRUIN: Median Progression-Free Survival for Patients with CLL/SLL 

Shah NN et al. Haematologica 2025;110(1):92-102. 



BRUIN: Pirtobrutinib Safety Profile in the Overall Population

Shah NN et al. Haematologica 2025;110(1):92-102. 



FDA Grants Traditional Approval to Pirtobrutinib for Chronic 
Lymphocytic Leukemia and Small Lymphocytic Lymphoma
Press Release: December 3, 2025

άΦΦΦ ǘƘŜ CƻƻŘ ŀƴŘ 5ǊǳƎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ ƎǊŀƴǘŜŘ ǘǊŀŘƛǘƛƻƴŀƭ ŀǇǇǊƻǾŀƭ ǘƻ ǇƛǊǘƻōǊǳǘƛƴƛō ŦƻǊ ŀŘǳƭǘǎ ǿƛǘƘ 
relapsed or refractory chronic lymphocytic leukemia or small lymphocytic lymphoma (CLL/SLL) who have 
previously been treated with a covalent BTK inhibitor.

Efficacy was evaluated in BRUIN-CLL-321 (NCT 04666038), a randomized, open-label, active-controlled 

trial. The trial randomized 238 patients who were previously treated for CLL/SLL, including a covalent 
BTK inhibitor. Patients previously treated with a non-covalent BTK inhibitor were not permitted. Patients 
ǿŜǊŜ ǊŀƴŘƻƳƛȊŜŘ όмΥмύ ǘƻ ǊŜŎŜƛǾŜ ŜƛǘƘŜǊ ǇƛǊǘƻōǊǳǘƛƴƛō ƻǊ ƛƴǾŜǎǘƛƎŀǘƻǊΩǎ ŎƘƻƛŎŜ ƻŦ ƛŘŜƭŀƭƛǎƛō Ǉƭǳǎ ŀ 

rituximab product (IR) or bendamustine plus a rituximab product (BR).

Median PFS was 11.2 months (95% CI: 9.5, 11.4) in the pirtobrutinib arm and 8.7 months (95% CI: 7.2, 
млΦнύ ƛƴ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƻǊΩǎ ŎƘƻƛŎŜ ƻŦ Lwκ.w ŀǊƳ όIŀȊŀǊŘ Ǌŀǘƛƻ лΦру ώфр҈ /LΥ лΦоуΣ лΦуфϐΤ Ǉ-value 0.0105). Of 
ǘƘŜ ммф ǇŀǘƛŜƴǘǎ ƛƴ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƻǊΩǎ ŎƘƻƛŎŜ ŀǊƳΣ рл ŎǊƻǎǎŜŘ ƻǾŜǊ ǘƻ ǊŜŎŜƛǾŜ ǇƛǊǘƻōǊǳǘƛƴƛō ǘƘŜǊŀǇȅΦ !ǘ ŀƴ 

updated analysis with a median follow-up time of 19.8 months, the HR for overall survival (OS) was 1.09 
όфр҈ /LΥ лΦсуΣ мΦтрύΦέ

https:// www.fda.gov/drugs/resources-information-approved-drugs/fda-grants-traditional-approval-pirtobrutinib-chronic-
lymphocytic-leukemia-and-small-lymphocytic



J Clin Oncol 2025;43:2538-49.



BRUIN CLL-321: A Phase III Trial of Pirtobrutinib Monotherapy 
for Relapsed/Refractory CLL

Sharman JP et al. ASH 2024;Abstract 886. 



BRUIN CLL-321: IRC-Assessed Progression-Free Survival (PFS)

Sharman JP et al. J Clin Oncol 2025;43:2538-49. 
IRC = independent review committee



BRUIN CLL-321: Time to Next Treatment

Sharman JP et al. J Clin Oncol 2025;43:2538-49. 



BRUIN CLL-321: Overall Survival

Sharman JP et al. J Clin Oncol 2025;43:2538-49. 



BRUIN CLL-321: Safety Profile

Sharman JP et al. J Clin Oncol 2025;43:2538-49. 

TEAE = treatment-emergent adverse event; IR = incidence rate; IRR = IR ratio



Incidence and Management Recommendations for Select BTK 
Inhibitor-Associated Cardiologic Adverse Events and Bleeding

Galitzia A et al. Cancers 2024;16:1996; Jurczak W et al. EHA 2023;Abstract P618.

Adverse event BTK inhibitor

Incidence
!ƴȅ ƎǊŀŘŜΣ DǊŀŘŜ җо

% Management

Atrial fibrillation

Ibrutinib 16, 2-5
Avoid stroke; anticoagulation
Better symptom control: rate vs rhythm
Cardiovascular and other comorbidity 
management

Acalabrutinib 6-9, 1-5

Zanubrutinib 3-сΣ Җм

Pirtobrutinib 2.8, 1.2

Hypertension

Ibrutinib 16-23, 8-12

Correct predisposing factors
Antihypertensive therapy

Acalabrutinib 7-9, 3-4

Zanubrutinib 14-17, 6-15

Pirtobrutinib 9.2, 2.3

Bleeding

Ibrutinib 36-51, 3-4 Minor bleeding: no intervention
Major bleeding:
Å Consider treatment discontinuation
Å Platelet transfusions regardless of 

platelet counts

Acalabrutinib 36-51, 3

Zanubrutinib 36-45, 3

Pirtobrutinib τ



Incidence and Management Recommendations for Select BTK 
Inhibitor-Associated Noncardiovascular Adverse Events

Galitzia A et al. Cancers 2024;16:1996; Jurczak W et al. EHA 2023;Abstract P618.

Adverse event BTK inhibitor

Incidence
!ƴȅ ƎǊŀŘŜΣ DǊŀŘŜ җо

% Management

Neutropenia

Ibrutinib 25-39, 13-31

Growth factor support
Acalabrutinib 21-23, 13-19

Zanubrutinib 37-34, 15-19

Pirtobrutinib 25, 20.3

Diarrhea

Ibrutinib 22-59, <1-4 Symptomatic treatments and dose 
adjustments
Dietary modifications, hydration, anti-
diarrheal medications
Probiotics

Acalabrutinib 18-39, 1-5

Zanubrutinib 14-18, <1-2

Pirtobrutinib 24.2, 0-9

Headache

Ibrutinib 14-18, 1-2

Moderate dose of caffeine or 
acetaminophen

Acalabrutinib 22-39, <1

Zanubrutinib 11-12, 0-1

Pirtobrutinib 13.1, 0.5



BRUIN CLL-322: An Ongoing Phase III Trial of Pirtobrutinib and 
Venetoclax/Rituximab for Relapsed/Refractory CLL

Eyre TA et al. ASCO 2023;Abstract TPS7583. Wierda WG et al. SOHO 2022;Abstract CLL-322.

Primary endpoint: Progression-free survival per iwCLL 2018 by IRC



ASH 2025;Abstract 683.



Woyach J et al. ASH 2025;Abstract 683; Woyach JA et al. J Clin Oncol 2025 December 7;[Online ahead of print].

BRUIN CLL-314 Study Design

TN = treatment naïve



BRUIN CLL-314: Response Data

ORR = overall response rate; NI = noninferiority; PR-L = partial remission with lymphocytosis

Woyach J et al. ASH 2025;Abstract 683; Woyach JA et al. J Clin Oncol 2025 December 7;[Online ahead of print].



BRUIN CLL-314: PFS in ITT Population

ITT = intent to treat

Woyach J et al. ASH 2025;Abstract 683; Woyach JA et al. J Clin Oncol 2025 December 7;[Online ahead of print].



BRUIN CLL-314: PFS by Prior Treatment Status

Woyach J et al. ASH 2025;Abstract 683; Woyach JA et al. J Clin Oncol 2025 December 7;[Online ahead of print].



BRUIN CLL-314: Safety Profile

Woyach J et al. ASH 2025;Abstract 683; Woyach JA et al. J Clin Oncol 2025 December 7;[Online ahead of print].



BRUIN CLL-314: Adverse Events of Special Interest (AESI)

Woyach J et al. ASH 2025;Abstract 683; Woyach JA et al. J Clin Oncol 2025 December 7;[Online ahead of print].



ASH 2025;Abstract LBA3.



Jurczak W et al. ASH 2025;Abstract LBA3; J Clin Oncol 2025 December 9;[Online ahead of print].

BRUIN CLL-313 Study Design



BRUIN CLL-313: Response Data

ORR = overall response rate; PR = partial response

Jurczak W et al. ASH 2025;Abstract LBA3; J Clin Oncol 2025 December 9;[Online ahead of print].



BRUIN CLL-313: PFS Outcomes

Jurczak W et al. ASH 2025;Abstract LBA3; J Clin Oncol 2025 December 9;[Online ahead of print].



BRUIN CLL-313: OS Outcomes

Jurczak W et al. ASH 2025;Abstract LBA3; J Clin Oncol 2025 December 9;[Online ahead of print].



BRUIN CLL-313: Safety Profile

Jurczak W et al. ASH 2025;Abstract LBA3; J Clin Oncol 2025 December 9;[Online ahead of print].

EAIR = exposure-adjusted incidence rate


