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ESMO clinical practice guideline interim update 2024

Eichhorst B et al. Ann Oncol 2024



Covalent BTKi

NCCN Guidelines Version 1.2025
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma



Estupinan et al. Frontiers in Cell and Dev Biology 2021 
Herman et al. ClinCancer Res. 2017 

Selectivity: kinome profiling of BTK Inhibitors using DiscoverX KINOMEscan



Barr PM et al. Up to 8-year follow-up from RESONATE-2. Blood Advances 2022; 6 (11): 3440-3450.

RESONATE-2: first-line Ibrutinib treatment for patients with chronic 
lymphocytic leukemia

First line Ibrutinib
(n=136)

Median duration of Ibrutinib treatment, 
(years) range

6.2 (0.06-8.1)

Continuing Ibrutinib on study, n (%) 57 (42)

Discontinued Ibrutinib, n (%)

• AE

• PD

• Death

• Withdrawal by patients

• Investigatior decision

32 (24)

18 (13)

12 (9)

9 (7)

7 (5)



Barr PM et al. Up to 8-year follow-up from RESONATE-2. Blood Advances 2022; 6 (11): 3440-3450.

The most frequent AEs of any grade with 
Ibrutinib were: 

• diarrhea (50%)
• cough (37%)
• fatigue (37%) 

AEs of clinical interest:

• hypertension: prevalence rates (grades 1-3) were 25%, 23%, and 25% of patients in 
years 5-6, 6-7, and 7-8, respectively. 
Overall, grade 3 hypertension occurred in 17 (12%) patients

• atrial fibrillation: prevalence rates (grades 1-3) over time were 9%, 7%, and 7% of 
patients in years 5-6, 6-7, and 7-8, respectively. 
Overall, grade 3 atrial fibrillation occurred in 8 (6%) patients.







ELEVATE-TN: events of clinical interest for Acalabrutinib
6 year follow-up 

Hypertension and AF was low also at 74.5 months of follow-up

Safety



PHASE 3

FOLLOW-UP

Primary Endpoint: PFS by IRC in Cohort 1
Key Secondary Endpoints: Cohort 1: ORR, DOR, safety; Cohort 2: ORR, PFS, DOR; Cohort 3: ORR, PFS, DOR, rate of undetectable MRD at 
<10-4 sensitivity, safety

Safety and survival

• Treatment-naïve CLL/SLL
• Met iwCLL criteria for 

treatment
• ≥65 years of age or <65 

years of age and
unsuitable for FCR
treatment

• Measurable disease by CT/MRI
• No current or past 

history of Richter’s
transformation

• Age (<65 vs. ≥65 years)

• Binet stage (C vs. A or B)

• IGHV mutational status
(mutated vs. unmutated)

• Geographic region (NA vs. EU 
vs. APAC)

Study Identifier: BGB-3111-304, 
NCT03336333
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Cohort 1
without del(17p) 

Cohort 2
with del(17p)
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Arm A: Zanubrutinib 160 mg 
PO BID until PD

(n=241)

Arm C: Zanubrutinib 160 mg 
PO BID until PD

(n=111)b

Arm B: Bendamustine + Rituximab × 6
(n=238)

Arm D: Zanubrutinib 160 mg 
PO BID + venetoclax  

(n= ~80)

Cohort 3
with del(17p)

KEY ELIGIBILITY CRITERIA TREATMENTSTRATIFICATION FACTORS

• Response assessments were conducted every 12 weeks from start of cycle 1 for 96 weeks and 
then every 24 weeks until PD

• CR/CRi confirmed via bone marrow biopsy
• AEs documented until PD or start of next CLL therapyAs
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• Efficacy endpoints analyzed using ITT analysis and the per-protocol 
analysis set

• Safety was assessed in all pts who received ≥1 dose of treatmentSt
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SEQUOIA: study design

Tam CS et al. Lancet Oncol. 2022 Aug;23(8):1031-1043.
Munir T et al. Poster presented at EHA 2023; Abstract number: P639

multicenter, multicohort, open-label, part-randomized phase III trial



Patients without del(17p) Patients with 
del(17p)

Arm A: 
Zanubrutinib 

(n=240)

Arm B: BR 
(n=227)

Arm C: Zanubrutinib 
(n=111)

Atrial fibrillation and 
flutter 0.13 0.08 0.15

Hemorrhage 2.02 0.40 2.73

Major hemorrhage 0.20 0.05 0.20

Hypertension 0.49 0.45 0.35

Tam CS et al. Lancet Oncol. 2022 Aug;23(8):1031-1043.
Munir T et al. Poster presented at EHA 2023; Abstract number: P639

Summary of EAIRs for select AEIs
cohorts 1 and 2 (any grade and grade ≥3)

SEQUOIA – extended mFU 44m

Exposure-adjusted incidence rates for hypertension 
were similar between arms and lower than previously 
reported.

Atrial fibrillation events remained low.

Zanubrutinib discontinuation rates in patients without 
and with del(17p) were 24.9% and 29.7%, respectively.

Zanubrutinib was well tolerated over this extended 
treatment period and aligned with the known profile 
of BTK inhibitors. 



Second-generation covalent BTK inhibitors
vs Ibrutinib



ALPINE: Zanubrutinib vs Ibrutinib in R/R CLL/SLL
Randomized phase III trial of Zanubrutinib vs Ibrutinib for patients 
with CLL relapsed or refractory to ≥1 previous line of treatment; no 
prior BTKi (N = 652)

Brown JR. et al, NEJM. 2023;388:319-332. 
Brown JR et al. Oral Presentation at ASH 2023; abstract number 202.
.

Any grade: 5.2% (Zanubrutinib) vs 13.3% (Ibrutinib)
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Hypertension

Zanubrutinib
Ibrutinib

Zanubrutinib
(n=324)

Ibrutinib
(n=324)

Cardiac adverse events 80 (24.7) 112 (34.6)

Serious cardiac adverse events 11 (3.4) 31 (9.6)

Cardiac adverse events leading to 

treatment discontinuation
3 (0.9) 15 (4.6)

Ventricular extrasystoles 1 (0.3) 0

Atrial fibrillation/flutter 1 (0.3) 6 (1.9)

Cardiac failure 1 (0.3) 2 (0.6)
Cardiac arrest 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)

extended mFU 39m



ALPINE – extended mFU 39m
Zanubrutinib

(n=324)
Ibrutinib
(n=324)

Any Grade Grade ≥3 Any Grade Grade ≥3

Infection 264 (81.5) 115 (35.5) 260 (80.2) 111 (34.3)

Opportunistic infections 8 (2.5) 6 (1.9) 13 (4.0) 5 (1.5)

COVID-19 related 145 (44.8) 56 (17.3) 105 (32.4) 38 (11.7)

Bleeding 142 (43.8) 12 (3.7) 144 (44.4) 13 (4.0)
Major hemorrhage 13 (4.0) 12 (3.7) 16 (4.9) 13 (4.0)

Hypertension 86 (26.5) 53 (16.4) 80 (24.7) 47 (14.5)
Atrial fibrillation/flutter 22 (6.8) 10 (3.1) 53 (16.4) 16 (4.9)
Anemia 53 (16.4) 7 (2.2) 59 (18.2) 11 (3.4)

Neutropenia 100 (30.9) 72 (22.2) 94 (29.0) 72 (22.2)
Thrombocytopenia 43 (13.3) 12 (3.7) 53 (16.4) 19 (5.9)
Second primary malignancies 46 (14.2) 26 (8.0) 52 (16.0) 19 (5.9)

Brown JR. et al, NEJM. 2023;388:319-332. 
Brown JR et al. Oral Presentation at ASH 2023; abstract number 202.
.

• lower rate of grade ≥3 
and serious AEs, fewer 
AEs leading to treatment 
discontinuation, and dose 
reduction.

• safer cardiac profile than 
Ibrutinib with significantly 
lower rates of atrial 
fibrillation, serious 
cardiac events, cardiac 
events leading to 
treatment 
discontinuation, and no 
fatal cardiac events.



aContinued until disease progression or unacceptable toxicity. bConducted after enrollment and accrual of ~250 IRC-assessed PFS events. BID = twice daily; CLL = chronic lymphocytic leukemia; ECOG PS = eastern cooperative 
oncology group performance status; IRC = independent review committee; OS = overall survival; PFS = progression-free survival; PO = orally; R = randomization; QD = once daily. 

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(17p) or 
del(11q) 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)

ELEVATE-RR: study design

Byrd JC. ASCO 2021. Abstr 7500. Byrd JC. JCO. 2021;39:3441.7,5



ELEVATE-RR: cumulative incidence of any-grade atrial fibrillation and hypertension

Acalabrutinib

Ibrutinib
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Acalabrutinib:Ibrutinib
HR (95% CI): 0.52 (0.32 to 0.86)

89 60 34 17 5 0 0

48 40 27 15 7 1 0

No. at risk:

Acalabrutinib 266 246 229 220 216 205 193 184 176 169 157 153 136 114

Ibrutinib 263 230 203 183 170 153 141 130 120 111 104  98 85 69

Acalabrutinib

Ibrutinib
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Acalabrutinib:Ibrutinib
HR (95% CI): 0.34 (0.21 to 0.54)

ATRIAL FIBRILLATION 
9.4% vs 16% (p=0.02)

48% lower cumulative AF risk with Acalabrutinib

HYPERTENSION  
9.4% vs 23.2%

No. at risk:

Acalabrutinib 266 255 240 231 228 218 206 197 188 183 172 167 142 115

Ibrutinib 263 241 224 208 199 185 176 166 156 143 136 128 117  96

89 58 35 19 8 0

73 56 36 18 8 0

Byrd JC. ASCO 2021. Abstr 7500. Byrd JC. JCO. 2021;39:3441.7,5



ELEVATE-RR: additional endpoints

Byrd JC. ASCO 2021. Abstr 7500. Byrd JC. JCO. 2021;39:3441.7,5

Any grade Grade ≥3

Events, n (%) 
Acalabrutinib

(n=266)
Ibrutinib
(n=263)

Acalabrutinib
(n=266)

Ibrutinib
(n=263)

Cardiac events 64 (24.1) 79 (30.0) 23 (8.6) 25 (9.5)
Atrial fibrillation 25 (9.4) 42 (16.0) 13 (4.9) 10 (3.8)
Ventricular arrythmias 0 3 (1.1) 0 1 (0.4)

Bleeding events 101 (38.0) 135 (51.3) 10 (3.8) 12 (4.6)

Major bleeding events 12 (4.5) 14 (5.3) 10 (3.8) 12 (4.6)

Hypertension 25 (9.4) 61 (23.2) 11 (4.1) 24 (9.1)
Infections 208 (78.2) 214 (81.4) 82 (30.8) 79 (30.0)
ILD/pneumonitis 7 (2.6) 17 (6.5) 1 (0.4) 2 (0.8)
SPMs excluding NMSC 24 (9.0) 20 (7.6) 16 (6.0) 14 (5.3)

Atrial fibrillation/flutter events of any grade were significantly lower with Acalabrutinib vs Ibrutinib (9.4% vs 16%; P=0.02)

Statistically significant reduction in any grade atrial fibrillation rates, Acalabrutinib was associated with a lower incidence 
of bleeding events, hypertension, and ILD/pneumonitis

mFU 40.9m



Seymour JF et al, Blood. 2023 Aug 24;142(8):687-699

Detailed safety profile of Acalabrutinib vs Ibrutinib in previoulsy treated CLL in 
the ELEVATE-RR trial



Seymour JF et al, Blood. 2023 Aug 24;142(8):687-699

Detailed safety profile of Acalabrutinib vs Ibrutinib in previoulsy treated CLL in 
the ELEVATE-RR trial

Event-based analyses and AE burden 
scores demonstrated higher AE 
burden overall and specifically for 
atrial fibrillation, hypertension, and 
hemorrhage with Ibrutinib vs
Acalabrutinib



Cumulative review of hypertension in patients with CLL and other hematologic 
malignancies treated with Acalabrutinib

21

aPatients with R/R CLL from ELEVATE-RR 
bPatients with CLL treated with Obinutuzumab plus Chlorambucil (ELEVATE-TN), Idelalisib plus Rituximab (ASCEND), or Bendamustine plus Rituximab (ASCEND) 
c“Hypertension” narrow SMQ per MedDRA 25.1.

Data source Treatment/analysis groups

11 trials from the 
Acalabrutinib clinical 

trial database

untreated patients with 
CLL/SLL from claims 

databases

Acalabrutinib monotherapy
• Total (N=1225)
̶ CLL (n=947)
̶ Non-CLL (n=278)

Acalabrutinib + 
Obinutuzumab (N=233) (CLL)

Ibrutinib (N=264)a (CLL)

Comparators (N=322)b (CLL)

Optum

MarketScan

IQVIA

Outcomes 
• Incidence "hypertension” narrow 

SMQ overall in events/100 
person-yearsc
̶ Most common hypertension-

related PTs
̶ New hypertension
̶ Worsening hypertension

• Hypertension prevalence at 
median treatment exposure

• Hypertension prevalence among 
patients who were within 6 
months of initiation of treatment 
for CLL/SLL

Ferrajoli A, et al. Poster presented at ASH; December 9-12, 2023; San Diego



Figure 2. Comparative prevalence of hypertension in patients with CLL
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Claims Database
Prevalence before 

CLL anti-cancer 
treatment initiationa

Acala monotherapy Acala + Obin 
(N=947) (N=223)

Clinical Trial Database
Prevalence at 

median exposure 
(45.5 months) on

acalabrutinib treatment

Cumulative review of hypertension in patients with CLL and other hematologic 
malignancies treated with Acalabrutinib

• in the claims database analysis 
of patients with TN CLL prior to 
treatment initiation, prevalence of
hypertension ranged from 47.3%
to 66.1%

• in the clinical trial database of 
patients with CLL treated with 
Acalabrutinib monotherapy, 
hypertension prevalence was 
59.6% at a median treatment
exposure of 45.5 months



Exposure-adjusted incidence rate of new 
hypertension in patients with CLL

Ferrajoli A, et al. Poster presented at ASH; December 9-12, 2023; San Diego

Exposure-adjusted incidence rate of worsening 
hypertension in patients with CLL

EAIR of new hypertension in patients with CLL treated with Acalabrutinib
monotherapy was 3.718, which was lower than in the patients with CLL treated 
with Ibrutinib in ELEVATE-RR (9.056)

EAIR of worsening hypertension was relatively similar among Acalabrutinib
monotherapy, Acalabrutinib + Obinutuzumab, and comparator groups, 
except Ibrutinib, which was relatively higher



Presented at EHA Annual Meeting 2024; Madrid, Spain



RWE confirm clinical trials data in term of 
TTD and AEs

Presented at EHA Annual Meeting 2024; Madrid, Spain



first comparative effectiveness study of 
Acalabrutinib and Ibrutinib in real-world 

patients with chronic lymphocytic leukemia

Lindsey E et al. Blood Adv. 2023 Aug 22;7(16):4291-4301



Acalabrutinib demonstrated statistically significant longer time to 
discontinuation than Ibrutinib

The median (95% CI) TTD
was not reached (NR; 25.1, 
NR) for the Acalabrutinib 
cohort and was 23.4 
months (18.1, 28.7) for the 
Ibrutinib cohort. 

The discontinuation rate 
at 12 months was 22% for 
the weighted 
Acalabrutinib cohort vs 
31% for the weighted 
Ibrutinib cohort (P = .005). 

Flatiron Study - 2509 patients 2018-2021

Lindsey E et al. Blood Adv. 2023 Aug 22;7(16):4291-4301



Estupinan et al. Frontiers in Cell and Dev Biology 2021 
Herman et al. ClinCancer Res. 2017 

second generation BTKi inhibitors: same efficacy less toxicity


