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Wendtner CM et al., https://www.onkopedia.com/de/onkopedia/guidelines/chronische-lymphatische-leukaemie-cll/@@guideline/html/index.html (Stand 01/2023)

The ranking of the following therapies represents one possibility. Due to the current data situation, it is not binding. The individual comorbidity profile, aspects of adherence, application effort/logistics of the therapeutic intervention and patient 

preference for the final therapy determination should be taken into account. +If acalabrutinib or zanubrutinib is contraindicated or not available, ibrutinib (+/- obinutuzumab) remains a therapy option, taking into account increased 

cardiac side effects. Acalabrutinib and zanubrutinib were not systematically evaluated in younger/fit patients in first-line therapy.
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Previously untreated patients 

with CLL and coexisting 

medical conditions 

CIRS > 6 and/or CrCl < 

70mL/min

Enrolment from 2015 to 2016

Chlorambucil–

Obinutuzumab

6 cycles

Venetoclax–

Obinutuzumab

6 cycles

Venetoclax

6 cycles

Chlorambucil

6 cycles

Follow-up Phase

Primary endpoint:

Progression-free survival

Key secondary endpoints:

Response, Minimal Residual 

Disease, Overall 

Survival

1:1 

randomization

TRIAL DESIGN

Fischer K et al., New Engl J Med 2019

Current median observation time: 76.4 months 



Median PFS

Ven-Obi: 76.2 months

Clb-Obi: 36.4 months

6-year PFS rate

Ven-Obi: 53.1%

Clb-Obi: 21.7%

HR 0.40, 95% CI [0.31-0.52] 

P<0.0001

PROGRESSION-FREE SURVIVAL
Investigator-assessed PFS 
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Ven-Obi 216 193 177 160 139 112 79 3

Clb-Obi 216 185 130 101 67 50 36 3

Ven-Obi

Clb-Obi



PROGRESSION-FREE SURVIVAL – TP53 status
Median observation time 76.4 months

Ven-Obi & TP53 del/mut 25 21 17 15 13 8 4 0

Ven-Obi & none 184 168 157 142 123 101 73 3

Clb-Obi & TP53 del/mut 24 19 10 9 5 4 3 0

Clb-Obi & none 184 160 117 90 60 45 33 3

Median PFS

Ven-Obi & no TP53del/mut: 76.6 m

Ven-Obi & TP53del/mut: 51.9 m
HR 2.29, 95% CI [1.37-3.83], p=0.001

Clb-Obi & no TP53del/mut: 38.9 m

Clb-Obi & TP53del/mut: 20.8 m
HR 1.66, 95% CI [1.05-2.63], p=0.03

Ven-Obi & TP53 deletion and/or mutation

Ven-Obi & none

Clb-Obi & TP53 deletion and/or mutation

Clb-Obi & none



Median PFS

Ven-Obi & IGHVmut: NR

Ven-Obi & IGHVunmut: 64.8 m
HR 0.38, 95%CI [0.23-0.61], p<0.001

Clb-Obi & IGHVmut: 62.2 m

Clb-Obi & IGHVunmut: 26.9 m
HR 0.33, 95% CI [0.23-0.47], p<0.001

PROGRESSION-FREE SURVIVAL – IGHV status
Median observation time 76.4 months

Ven-Obi & IGHV mutated 76 68 64 60 57 49 39 2

Ven-Obi & IGHV unmutated 121 110 101 90 73 57 37 1

Clb-Obi & IGHV mutated 83 76 66 57 42 35 28 2

Clb-Obi & IGHV unmutated 123 101 59 41 22 13 8 1

Ven-Obi & IGHV mutated

Ven-Obi & IGHV unmutated

Clb-Obi & IGHV mutated

Clb-Obi & IGHV unmutated
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AlloSCT, allogeneic stem cell transplant; BSC, best supportive care; BTK, Bruton’s tyrosine kinase; CLL, chronic lymphocytic leukemia; CR, complete response; PD, progressive disease; PR, partial 

response; SD, stable disease.

*In case of contraindications or non-availability of acalabrutinib or zanubrutinib, ibrutinib can be offered while cardiac side effects have been shown to be significantly increased.
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MURANO: VenR im Rezidiv der CLL – 7-Jahres-Follow-up



MURANO: VenR nach VenR sinnvoll? 
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ELEVATE-RR: Study Design

21

aContinued until disease progression or unacceptable toxicity. bConducted after enrollment and accrual of ~250 IRC-assessed PFS events. cdefined as the time from date of 
randomization to the date of first disease progression, any-cause death, start of subsequent anticancer therapy, or discontinuation of treatment due to adverse events

BID = twice daily; CLL = chronic lymphocytic leukemia; ECOG PS = eastern cooperative oncology group performance status; EFS = event free survival; IRC = independent 
review committee; OS = overall survival; PFS = progression-free survival; PO = orally; R = randomization; QD = once daily.

Byrd JC et al. J. Clin. Oncol. 2021. https://doi.org/10.1200/JCO.21.01210.

Non-inferiority on 

IRC assessed PFSb

Primary endpoint

Stratification:

• del (17p) status (yes or no)

• ECOG PS (2 vs ≤1)

• Number of prior therapies (1-3 vs ≥4) 

Acalabrutinib 

(100 mg PO BID)aPreviously treated CLL 

patients (N=533)

Must have ≥1 of the following: 

• del(17)(p13.1) 

• or del(11)(q22.3) by central 

laboratory testing

Ibrutinib 

(420 mg PO QD)a

R 

(1:1)

• Incidence of any grade atrial 

fibrillation/flutter

• Incidence of grade ≥3 infections

• Incidence of Richter’s 

transformation

• OS

Secondary endpoints

(hierarchical order)

Investigator assessed PFS

Investigator & IRC assessed EFSc

Investigator & IRC assessed ORR

Exploratory endpoints



Primary Endpoint: Non-inferiority Met on IRC-Assessed PFS

22
CI = confidence interval; IRC = independent review committee; HR = hazard ratio; PFS = progression-free survival.  

Byrd JC et al. J. Clin. Oncol. 2021. https://doi.org/10.1200/JCO.21.01210.

➢ At a median follow-up of 40.9 months (range 0.0–59.1), acalabrutinib was non-inferior to ibrutinib 

with a median PFS of 38.4 months in both arms (HR: 1.00; 95% CI 0.79–1.27)
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Cumulative Incidences of Afib/flutter and HTN were Lower for Acalabrutinib 
at Each Time Point 

23
Afib = atrial fibrillation; HTN = hypertension.

Seymour JF et al. Poster Presented at: ASH; December 11-14, 2021; Atlanta, GA. Abs 3721.

HypertensionAtrial fibrillation/flutter



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

Jennifer R. Brown et al., NEJM 2023;388:319-332



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

Jennifer R. Brown et al., NEJM 2023;388:319-332



Patient 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)

Jennifer R. Brown et al., NEJM 2023;388:319-332



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

Jennifer R. Brown et al., NEJM 2023;388:319-332



Fewer Atrial Fibrillation/Flutter Events With Zanubrutinib

5.2% vs 13.3% 
nominal, 2-sided P=.0004

Data cutoff: 8 Aug 2022

Jennifer R. Brown et al., NEJM 2023;388:319-332



Zanubrutinib PFS by IRC Significantly Superior to Ibrutinib

Data cutoff: 8 Aug 2022

Median study follow-up of 29.6 months

Jennifer R. Brown et al., NEJM 2023;388:319-332



Zanubrutinib Improved PFS in Patients with del(17p)/TP53mut

PFS data assessed by IRC Data cutoff: 8 Aug 2022

Nominal, 2-sided P=.0134

Jennifer R. Brown et al., NEJM 2023;388:319-332



CLL:
Künftige 

Therapie-
optionen?o



Pirtobrutinib Efficacy in BTK-pretreated CLL/SLL Patients

Data cutoff date: July 16, 2021. 

*Patients with >100% increase in SPD. Data for 30 patients are not shown in the waterfall plot due to no measurable target lesions identified by CT at baseline, discontinuation prior to 

first response assessment, or lack of adequate imaging in follow-up. aEfficacy-evaluable patients are those who had at least 1 post-baseline response assessment or had discontinued 

treatment prior to first post-baseline response assessment. bORR includes patients with a best response of CR, PR, and PR-L. Response status per iwCLL 2018 according to investigator 

assessment. Total percentage may be different from the sum of the individual components because of rounding. 

Abbreviations are defined in the speaker notes.

Efficacy-evaluable 

BTK-pretreated 

CLL/SLL patientsa n=252

ORR, % (95% CI)b 68 (62-74)

Best response

CR, n (%) 2 (1)

PR, n (%) 137 (54)

PR-L, n (%) 32 (13)

SD, n (%) 62 (25)
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Ongoing

Mato AR, et al. Lancet. 2021;397(10277):892-901. 



Brown JR et al., EHA 2023



proteolysis targeting chimeras

Concept of BTK Degrader:

Chiron, D. Blood. 2019 Feb 28;133(9):888-889

Three targets in 1 shot 

against ibrutinib resistance
David Chiron



Mihályová, J. et al. Int J Mol Sci. 2021 Oct 25;22(21):11470



Cytotoxicity of the CD3×CD20 bispecific antibody 

epcoritamab in CLL is increased by concurrent BTK or 

BCL-2 targeting

Maissa Mhibik,Erika M. Gaglione,David Eik,John 

Herrick,Janet Le,Inhye E. Ahn,Christopher 

Chiu,Monica Wielgos-Bonvallet,Ida H. 

Hiemstra,Esther C. W. Breij,Jenny Chen,Edward B. 

Reilly,Pearlie K. Epling-Burnette,Edith Szafer-

Glusman,Clare Sun,Adrian Wiestner, Cytotoxicity of 

the CD3×CD20 bispecific antibody epcoritamab in 

CLL is increased by concurrent BTK or BCL-2 

targeting, Blood Adv, 2023, 

Copyright © 2023 American Society of Hematology 



Take home message:

✓Watch & wait bleibt Standard für Frühstadien der CLL (CLL12)

✓VenObi mit eingeschränkter Effektivität (PFS) bei Hochrisiko-CLL (TP53, 
IGHVunmut)

✓Zanubrutinib besonders effektiv bei TP53-aberranten CLL Patienten

✓Resistenzmutationen (u.a. T474, L528W) auch nach Pirtobrutinib-Therapie 
beschrieben

✓BTK Degrader, CAR T-Zellen und bispezifische Antikörper als potentielle 
künftige Therapieoptionen bei R/R Patienten 
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