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Brown et al. ALPINE ASH 2022

ALPINE Study Design

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 BTK inhibitor therapy
• Treatment with warfarin or other 

vitamin K antagonists
Treatment until disease progression 
or unacceptable toxicity
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Endpoints and Statistical Design

Overall response rate noninferiority and superiority were demonstrated in 
the ORR interim and final analyses; PFS was tested for noninferiority under 
hierarchical testing when 205 events had occurred

Primary Endpoint
• ORR (PR+CR) noninferiority and 

superiority (by investigator)
Key Secondary Endpoints
• PFS
• Incidence of atrial fibrillation

Other Secondary Endpoints
• DoR, OS
• Time to treatment failure
• PR-L or higher
• Patient-reported outcomes 
• Safety

Significant

ORR
non-inferiority

PFS
non-inferiority

PFS
superiority

Significant

If significant

ORR Interim Analysis
INV accessed

DCO: 31 Dec 2020 

ORR Final Analysis
IRC accessed

DCO: 01 Dec 2021 

PFS Final Analysis
IRC and INV assessed

DCO: 08 Aug 2022 

Significant

ORR
superiority

ORR
superiority
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Balanced 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.
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Zanubrutinib Showed Higher ORR Assessed by IRC 

CR, complete response; CRi, complete response with incomplete bone marrow recovery; nPR, nodular partial response; PR, partial response; PR-L, partial response with 
lymphocytosis; SD, stable response; PD, progressive disease; NA, not assessed; DC, discontinued prior to first assessment; NE, not evaluable. Data cutoff: 8 Aug 2022
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Zanubrutinib PFS by IRC Significantly Superior to Ibrutinib

Data cutoff: 8 Aug 2022

Median study follow-up of 29.6 months
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PFS Favored Zanubrutinib Across Subgroups

aHazard ratio and 95% CI were unstratified for subgroups. 

Data cutoff: 8 Aug 2022
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Zanubrutinib Improved PFS in Patients with del(17p)/TP53mut

PFS data assessed by IRC Data cutoff: 8 Aug 2022

Nominal, 2-sided P=.0134
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Most Common Adverse Events*

0. 12.5 25. 37.5 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†

Data cutoff: 8 Aug 2022
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Overall Safety/Tolerability Summary 
Zanubrutinib safety profile was favorable to ibrutinib 

Data cutoff: 8 Aug 2022

Zanubrutinib
(n=324)

Ibrutinib
(n=324)

Median treatment duration, months 28.4 24.3

Any grade adverse event 318 (98.1) 321 (99.1)
Grade 3 to 5 218 (67.3) 228 (70.4)
Grade 5 33 (10.2) 36 (11.1)

Serious adverse event 136 (42.0) 162 (50.0)

Adverse events leading to

Dose reduction 40 (12.3) 55 (17.0)
Dose interruption 162 (50.0) 184 (56.8)

Treatment discontinuation 50 (15.4) 72 (22.2)
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Zanubrutinib Had A Favorable Cardiac Profile

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%)
Cardiac adverse events leading to 
treatment discontinuation 1 (0.3) 14 (4.3)

Ventricular extrasystoles 1 (0.3) 0
Atrial fibrillation 0 5 (1.5)
Cardiac arrest 0 2 (0.6)*
Cardiac failure 0 2 (0.6)
Cardiac failure acute 0 1 (0.3)*
Congestive cardiomyopathy 0 1 (0.3)*
Myocardial infarction 0 1 (0.3)*
Palpitations 0 1 (0.3)
Ventricular fibrillation 0 1 (0.3)

Lower rate of cardiac events, serious cardiac events, treatment 
discontinuation, and deaths

*Cardiac deaths. One death not listed due to myocardial infarction with ibrutinib discontinuation due to diarrhea 
14 days prior to the fatal event. 

• Lower rate of serious cardiac adverse 
events reported with zanubrutinib

– A fib/flutter (n=2)

– MI/ACS (n=2)

– CHF (n=2)

• Fatal cardiac events: 

– Zanubrutinib, n=0 (0%)

– Ibrutinib, n=6 (1.9%)
Data cutoff: 8 Aug 2022
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Conclusions

• Zanubrutinib demonstrated superior PFS over ibrutinib in patients with 
relapsed/refractory CLL/SLL
– PFS benefit seen across all major subgroups, including the del(17p)/TP53mut population

• Zanubrutinib has a favorable safety profile compared with ibrutinib
– Lower rate of grade ≥3 and serious AEs, fewer AEs leading to treatment discontinuation and  dose 

reduction 

– Zanubrutinib has a better cardiac profile than ibrutinib with lower rates of atrial fibrillation, serious 
cardiac events, cardiac events leading to treatment discontinuation, and fatal cardiac events

• ALPINE is the first study to demonstrate PFS superiority in a head-to-head comparison 
of BTK inhibitors in patients with relapsed/refractory CLL/SLL; zanubrutinib has now 
proven superiority to ibrutinib in both PFS and ORR.





So - which BTKi do we use now? 

Podoll T et al. J Pharmacology and Experimental Therapeutics, 2023. 



So - which BTKi do we use now? 
ELEVATE-RR

ELEVATE-RR; Byrd J et al, JCO. 2021. 

• Primary endpoint: PFS

• Non-inferiority



So - which BTKi do we use now? 

ELEVATE-RR; Byrd J et al, JCO. 2021. 

ELEVATE-RR

*Excluded “significant cardiovascular disease” and use of warfarin. 
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Zanubrutinib Had A Favorable Cardiac Profile

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%)
Cardiac adverse events leading to 
treatment discontinuation 1 (0.3) 14 (4.3)

Ventricular extrasystoles 1 (0.3) 0
Atrial fibrillation 0 5 (1.5)
Cardiac arrest 0 2 (0.6)*
Cardiac failure 0 2 (0.6)
Cardiac failure acute 0 1 (0.3)*
Congestive cardiomyopathy 0 1 (0.3)*
Myocardial infarction 0 1 (0.3)*
Palpitations 0 1 (0.3)
Ventricular fibrillation 0 1 (0.3)

Lower rate of cardiac events, serious cardiac events, treatment 
discontinuation, and deaths

*Cardiac deaths. One death not listed due to myocardial infarction with ibrutinib discontinuation due to diarrhea 
14 days prior to the fatal event. 

• Lower rate of serious cardiac adverse 
events reported with zanubrutinib

– A fib/flutter (n=2)

– MI/ACS (n=2)

– CHF (n=2)

• Fatal cardiac events: 

– Zanubrutinib, n=0 (0%)

– Ibrutinib, n=6 (1.9%)
Data cutoff: 8 Aug 2022

*Excluded “significant cardiovascular disease.”



So - which BTKi do we use now? 
ELEVATE-RR

ELEVATE-RR; Byrd J et al, JCO. 2021. 
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Overall Survival
Fewer deaths with zanubrutinib compared with ibrutinib

Data cutoff: 8 Aug 2022



• Zanu seems to have less cardiac tox, but NO DIRECT COMPARISON to 
acala.

• Different patient populations? More time needed?

• Does BTK occupancy matter?

• Zanu = 4 capsules; acala = 2 tablets 

• Option with give acala with obina (ELEVATE-TN)

• No PPI issue anymore with acala

• Will payers have a preference? 

So how will we decide?





Shah NN et al, ASH 2022

Pirtobrutinib (LOXO-305) efficacy in BTKi pre-treated patients



Pirtobrutinib (LOXO-305) efficacy in BTKi pre-treated patients

Shah NN et al, ASH 2022



Pirtobrutinib (LOXO-305) safety profile in BTKi pre-treated patients

Shah NN et al, ASH 2022





• 3rd line? Sooner?

• Ongoing study: ven + R +/- pirtobrutinib (fixed duration)

Where will pirto fit in? 



• Covalent BTKi + BCL2i (Fixed duration? MRD-driven?)

• BTK degraders 

• CART?

• Bi-speciifcs?

What else is coming?



Fixed Duration Cohort

CAPTIVATE

Tam CS et al, Blood, 2022



CAPTIVATE

Tam CS et al, Blood, 2022

Fixed Duration Cohort



CAPTIVATE

Tam CS et al, Blood, 2022

Fixed Duration Cohort



Phase 1 TRANSCEND CLL 004 study (liso-cel)

Siddiqi T et al, Phase 1 TRANSCEND CLL 004 study of lisocabtagene maraleucel in patients with relapsed/refractory CLL or SLL, Blood, 2022, Figure 3.

Copyright © 2023 American Society of Hematology 



Siddiqi T et al, Phase 1 TRANSCEND CLL 004 study of lisocabtagene maraleucel in patients with relapsed/refractory CLL or SLL, Blood, 2022, Figure 3.

Copyright © 2023 American Society of Hematology 



• Higher risk of CRS?

• Epco in CLL: 100% CRS (but all grade 1-2), no TLS, no ICANS

• 3/5 pts with PR (n=7; Kater AP et al, ASH 21)

• Epco in Richter’s: 90% CRS (all gr 1-2), no ICANS, 1 case of TLS.

• ORR 60%, CR 50% (n=10; Kater AP et al, ASH 22)

Bi-Specific Data Limited to Date 



Summary
• We now have both zanu and acala for treatment of CLL.

• Differences in study designs make comparisons between the 2 hard

• Movement is towards combination therapies with limited duration 

• Pirtobrutinib likely to be available soon for after covalent BTKi and BCL2i

• Not 100% clear what will be next after pirto —> BTK degraders? CAR? 
Bi-specific? Something else? 



Questions?

ebrem@hs.uci.edu

@DrLizBrem

mailto:ebrem@hs.uci.edu

