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Chronic Lymphocytic Leukemia: 
Navigating the Choice and Sequence of Therapy



Agenda
CLL12: Challenging the “Watch and Wait” 
Ibrutinib vs. CIT: Pooled data
ALPINE study: Ibrutinib vs. Zanubrutinib
BRUIN study: Pirtobrutinib in R/R CLL
BTK degraders
CAPTIVATE study: Ibrutinib + Venetoclax
CLL13 Trial



� No benefit to early 
intervention.

� Defer treatment until 
indications met.

� Up to 1/3 of patients may not 
require therapy.

CLL Trialists, JNCI 1999

“Watch and Wait” is the Standard of Care in Asymptomatic CLL



Saba & Wiestner. Curr Opin Hematol. 2014

BTKi

The B-cell Receptor 
Pathway



With a median follow-up of 31 
months, no meaningful data are 
currently available on OS.

The results (of CLL12) do not 
justify any change to the current 
standard of “watch and wait.”

CLL12 trial: ibrutinib vs placebo in early-stage, TN CLL

Langerbeins et al. Blood 2022



Initiation of ibrutinib in the frontline improved 
overall survival compared to CIT

603 treatment naïve patients received ibrutinib. 
Median age: 63 years.

58.7% Ibr + 
Ritux

22.6% Ibr 
monotherapy

18.7% Ibr + 
Obi

In this analysis, data was pooled from 
RESONATE-2, ECOG-1912, and iLLUMINATE 

trials evaluating ibrutinib monotherapy and in 
combination in treatment naïve CLL

Ghia et al. ASH 2022; A#1809

Ibrutinib Improves OS Compared to CIT in TN CLL



Ghia et al. ASH 2022; A#1809

Initiating 1L Ibrutinib in Patients with CLL Improves 
OS to Rates Approximating an Age-Matched Population

Similar OS for Pooled Ibrutinib-Treated Patients ≥65 years (A) All Pooled Ibrutinib-Treated Patients and (B) Age-Matched General US Population



Ghia et al. ASH 2022; A#1809
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Kaptein et al. ASH 2018

Kinase Selectivity Profiling at 1 (in vitro)

Kinase Ibrutinib Acalabrutinib Zanubrutinib

BTK 1.5 5.1 0.5

TEC 10 126 44

ITK 4.9 > 1000 50

BMX 0.8 46 1.4

EGFR 5.3 > 1000 21

ERBB4 3.4 16 6.9

JAK3 32 > 1000 1377

BLK 0.1 > 1000 2.5

IC50/EC50 (nM)

Larger red circles represent stronger inhibition



Brown et al. NEJM 2022

ALPINE: Randomized Phase III, Open Label, Study of 
Ibrutinib vs. Zanubrutinib in R/R CLL

Zanubrutinib 160 mg BID 

Ibrutinib 420 mg QD Stratification factors: 
age, geographic region, 

refractoriness, 
del(17p)/TP53 

R
1:1

R/R CLL/SLL with ≥ 1 prior treatment 
(Planned N=600, Actual N=652)

Key Inclusion Criteria
• R/R to ≥1 prior systemic therapy for 

CLL/SLL
• Measurable lymphadenopathy by 

CT or MRI

Key Exclusion Criteria 
• Prior BTKi therapy
• Treatment with warfarin or other 

vitamin K antagonists
Treatment until disease progression 
or unacceptable toxicity

Primary end point: investigator-assessed ORR.
Key secondary end points: PFS, incidence of atrial fibrillation or flutter, OS, TTTF, DoR.
If noninferiority was established, the superiority of zanubrutinib was assessed and claimed if the two-sided P value was less than 0.05.



Brown et al. NEJM 2022

ALPINE: Patients Disposition

Not treated (n=3) Not treated (n=1)

Discontinued (N=86)
• AE (n=53)
• PD (n=24)
• Withdrawal by patient (n=6)
• Physician decision (n=1)
• Lost to follow-up (n=1)
• Other (n=1)

Discontinued (N=134)
• AE (n=74)
• PD (n=42)
• Withdrawal by patient (n=13)
• Physician decision (n=4)
• Lost to follow-up (n=1)

Treatment ongoing (n=238; 73%) Treatment ongoing (n=190; 58%)
AE, adverse event; PD, progressive disease.

Ibrutinib (n=325)Zanubrutinib (n=327)

Randomized (N=652)



Brown et al. NEJM 2022

Demographics and Disease Characteristics
Zanubrutinib

(n=327)
Ibrutinib
(n=325)

Age, median (range)
 ≥65 years, n (%)

67 (35-90)
201 (61.5)

68 (35-89)
200 (61.5)

Male, n (%) 213 (65.1) 232 (71.4)
ECOG PS ≥1, n (%) 198 (60.6) 203 (62.5)
Prior lines of systemic therapy, median (range)

>3 prior lines, n (%)
1 (1-6)
24 (7.3)

1 (1-12)
30 (9.2)

del(17p) and/or TP53mut, n (%)
 del(17p)
 TP53mut without del(17p)

75 (22.9)
45 (13.8)
30 (9.2)

75 (23.1)
50 (15.4)
25 (7.7)

del(11q), n (%) 91 (27.8) 88 (27.1)
IGHV mutational status, n (%)

 Mutated
 Unmutated

79 (24.2)
239 (73.1)

70 (21.5)
239 (73.5)

Complex karyotype* 56 (17.1) 70 (21.5)
Bulky disease (≥5 cm), n (%) 145 (44.3) 149 (45.8)

*Complex karyotype is defined as having ≥3 abnormalities.



Brown et al. NEJM 2022

Zanubrutinib PFS by IRC Significantly Superior to Ibrutinib

Median study follow-up of 29.6 months



Brown et al. NEJM 2022

Most Common Adverse Events*

0 10 20 30 40 50

ZanubrutinibIbrutinib

COVID-19 related

Hypertension†

Upper Respiratory Tract Infection

Diarrhea

Anemia†

Arthralgia

Frequency (%)
*Adverse events occurring in ≥15% of patients in either arm.
†Pooled terms.

Grade
1
2
3
4
5

1020304050

Neutropenia†



Brown et al. NEJM 2022

Lower Rates of Cardiac Events with Zanubrutinib
Zanubrutinib(n=324) Ibrutinib(n=324)

Cardiac adverse events 69 (21.3%) 96 (29.6%)
Serious cardiac adverse events 6 (1.9%) 25 (7.7%)
Fatal cardiac events 0 (0%) 6 (1.9%)

5 vs. 13%



LOXO-305

Covalent BTK inhibitors (ibrutinib, acalabrutinib, 
zanubrutinib) require WT BTK for activity

Ibrutinib

Covalently bound 
to C481

C481

• Ibrutinib, acalabrutinib, and zanubrutinib require 
covalent binding at the C481 locus for their 
mechanism of action.

• C481S mutations are common to all covalent BTKi 
and confer resistance to BTK inhibition.

• Patients who progress on a covalent BTKi should 
not be switched to an alternative covalent BTKi 
because of this common resistance mechanism.

BTKi Resistance Mutations



LOXO-305

Extended Follow-up from the Phase 1/2 BRUIN Study

Covalently bound 
to C481

LOXO-305

BTK inhibition, regardless 
of BTK mutation

LOXO-305 is a non-covalent BTK inhibitor that is 
potent against both WT and C481-mutant BTK

C481
Does not require C481 
to bind to the kinase 
domain

Low rates of Grade ≥3 TEAEs:
• HTN: 3% 
• Hemorrhage: 2%
• A-Fib: 1%
• Discontinuation for AE: 2%

Mato et al. ASH 2022, A#961



Not All BTK Mutations Are Equal: Concept of Kinase-Dead BTK

Montoya et al. ASH 2022, A#750



A First-in-Human Trial of NX-2127, a BTK Degrader, 
in R/R CLL and B-Cell Malignancies

Mato et al. ASH 2022, A#965

R/R CLL (N=17)
≥ 2 prior line of therapy (median 6), 

100% post BTKi, 77% post Ven

NX-2127
Dose escalation: 100, 200, 300 mg orally daily 

Tolerability, Safety, 
Preliminary Efficacy

Mutations C481 (29%), V416 
(14%) and L528 (29%) result 
in loss of BTK kinase function.

One DLT of cognitive impairment 
was observed at 300 mg.

BTK degradation of 86% by Cycle 
1 Day 22. ORR 50% at 6 months. 



• Open-label, multicenter, randomized phase III trial

• Primary endpoint: investigator-assessed PFS
• Secondary endpoints: IRC-assessed PFS, ORR, MRD negativity, OS, safety

Patients with previously 
untreated CLL and 
coexisting medical 
conditions (CIRS > 6 
and/or CrCl < 70 mL/min)
(N = 432)

Venetoclax PO 5-wk ramp up from 20 to 400 mg/day starting 
on Day 22 of cycle 1, then 400 mg/day until end of cycle 12

+ Obinutuzumab IV 1000 mg Days 1, 8, 15 of cycle 1,
then 1000 mg Day 1 of cycles 2-6

(n = 216)

Chlorambucil PO 0.5 mg/kg Days 1, 15 of cycles 1-12
+ Obinutuzumab IV 1000 mg Days 1-2, 8, 15 of cycle 1,

then 1000 mg Day 1 in cycles 2-6
(n = 216)

Total 28-day cycles
▪ Venetoclax: 12

▪ Chlorambucil: 12

▪ Obinutuzumab: 6

CLL14: First-line Obinutuzumab + Venetoclax or Chlorambucil in 
CLL With Coexisting Medical Conditions

Fischer et al. NEJM 2019; Al-Sawaf et al. Lancet Oncol 2020; Al-Sawaf et al. EHA 2021; Burger et al. NEJM 2020



CLL14: PFS

Fischer et al. NEJM 2019; Al-Sawaf et al. Lancet Oncol 2020; Al-Sawaf et al. EHA 2021; Burger et al. NEJM 2020



39 (18.1%) of patients had sustained MRD <10-4 after 4 years

CLL14: EOT MRD, and MRD Dynamics

Depths of remission beyond 10-4 correlates with long-term PFS 

Fischer et al. NEJM 2019; Al-Sawaf et al. Lancet Oncol 2020; Al-Sawaf et al. EHA 2021; Burger et al. NEJM 2020



PFS by TP53 PFS by IGHV

Fischer et al. NEJM 2019; Al-Sawaf et al. Lancet Oncol 2020; Al-Sawaf et al. EHA 2021; Burger et al. NEJM 2020

CLL14: PFS by TP53 and IGHV status



Sharman et al. ASCO 2022

ELEVATE TN: Randomized Phase III Trial in TN CLL  



ACALABRUTINIB - ELEVATE-TN: IRC-Assessed PFS

Sharman et al. ASCO 2022



BTKi + BCL2i Have Distinct and Synergistic
Mechanisms of Action

Apoptotic CLL cells

Dividing CLL cells

Resting CLL cells

x Dead CLL cells

Stromal cell

Eliminate 
resting and 

dividing CLL cell 
subpopulations

Ibrutinib mobilizes 
CLL cells out of 

protective lymphoid 
niches and inhibits 

proliferation

Lymph Node

Peripheral Blood

x
x x

x

Ibrutinib Ibrutin
ib 

Venetoclax 

I+V eliminates 
resting and 

dividing CLL cell 
subpopulations

Ibrutinib accelerates
apoptotic cell killing by 
sensitizing CLL cells to 

BCL-2 inhibition



Phase 2 CAPTIVATE Study

§ CAPTIVATE (PCYC-1142) is an international, multicenter phase 2 study evaluating first-line 
treatment with 3 cycles of ibrutinib followed by 12 cycles of combined ibrutinib + venetoclax 
that comprises 
2 cohorts: MRD and FD

3 cycles 
ibrutinib 
lead-in

12 cycles 
ibrutinib + 
venetoclax

MRD

FD
3 cycles 
ibrutinib 
lead-in

ibrutinib
placeboConfirmed uMRD

Randomize 1:1 (double-blind)

ibrutinib  + venetoclax
ibrutinibuMRD Not Confirmed

Randomize 1:1 (open-label)

12 cycles 
ibrutinib + 
venetoclax
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In this MRD cohort, after completion of Ibr + Ven, patients with Confirmed uMRD 
were randomly assigned to double-blind treatment with placebo (ie, a fixed-

duration regimen), or continued ibrutinib

Allen et al. ASH 2022, A#92



Allen et al. ASH 2022, A#92

uMRD Rates Were Sustained 3 Years Post-randomization to 
Placebo vs Continued Ibrutinib



Phase 2 CAPTIVATE Study, Fixed-Duration Cohort

Wierda et al. ASCO 2022



TN Fit CLL  (920)
• CIRS <6
• Normal Creatinine clearance
• No TP53 aberrancy

RVe

GVe

CIT 
• ≤ 65, FCR
• > 65, BR

Primary endpoints: 
• MRD4 at 15 months
• PFS

Secondary endpoints: 
• ORR/CR
• OS
• TTNT
• QoL
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CLL13 trial: A randomized Phase III Trial
First-Line Venetoclax Combinations in TN CLL

GIVe

Eichhorst et al. NEJM 2023



CLL13 trial: A randomized Phase III Trial
First-Line Venetoclax Combinations in TN CLL

Eichhorst et al. NEJM 2023

Median follow-up 
time: 38.8 months



CLL13 trial: A randomized Phase III Trial
First-Line Venetoclax Combinations in TN CLL

Eichhorst et al. NEJM 2023

Median follow-up 
time: 38.8 months



Chemo-free versus CIT
► FLAIR:  Ven/Ibr vs. Ibr monotherapy vs. FCR

► ACE-CLL-311: Acala/Ven +/- G vs. CIT (BR/FCR)

Chemo-free
► CLL17: Ibr mono (indefinite) vs. Ven/G (12 mo) vs Ven/Ibr (15 mo)

Ongoing Phase 3 Trials of Time-Limited 
Combinations for 1L CLL



Thank You


