
Methods (cont’d)

Figure 1. ELEVATE-RR Study Design
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•	 Key exclusion criteria: significant cardiovascular disease; concomitant treatment with warfarin or 
equivalent vitamin K antagonist; prior treatment with ibrutinib, a BCR inhibitor (eg, BTK , PI3K, or Syk 
inhibitors), or a BCL-2 inhibitor (eg, venetoclax)

NCT02477696 (ACE-CL-006).
aBy central laboratory testing; bcontinued until disease progression or unacceptable toxicity; cconducted after enrollment completion and accrual of ~250 IRC-assessed PFS events. BCL-2, B-cell 
leukemia/lymphoma-2; BCR, B-cell receptor; BID, twice daily; BTK, Bruton tyrosine kinase; CLL, chronic lymphocytic leukemia; ECOG PS, Eastern Cooperative Oncology Group performance status; 
IRC, independent review committee; iwCLL, International Workshop on CLL; PFS, progression-free survival; PI3K, phosphatidylinositol 3-kinase; PO, orally; QD, once daily.

 Figure 2. Hierarchical Analysis
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NI on the primary endpoint (IRC-assessed PFS) assessed using a Cox proportional-hazards model stratified by del(17p) status and no. prior therapies (1–3 vs ≥4). Superiority on secondary endpoints  
was tested hierarchically at a 2-sided 0.05 significance level: aAfib/flutter, Gr≥3 infection, and RT: CMH test adjusted for del(17p) status and no. prior therapies (1–3 vs ≥4); bOS: KM methods and stratified  
log-rank test.
Afib/flutter, atrial fibrillation/flutter; CI, confidence interval; CMH, Cochran-Mantel-Haenszel; Gr, grade; HR, hazard ratio; IRC, independent review committee; KM, Kaplan-Meier; NI, non-inferiority;  
OS, overall survival; PFS, progression-free asurvival; RT, Richter transformation.  

Results 

Patients, Exposure, and Disposition
•	 A total of 533 patients were randomized; patient demographics and baseline characteristics were 

comparable between treatment arms (Table 1)
–	 Overall, the median age was 66 years, 45% of patients had del(17p) and 64% had del(11q)
–	 The median number of prior therapies was 2 in both arms (overall range, 1–12)

•	 At data cutoff, 46% of acalabrutinib patients and 41% of ibrutinib patients remained on 
treatment (Table 2)

Table 1. Patient Demographics and Baseline Characteristics

Characteristic Acalabrutinib 
(n=268)

Ibrutinib 
n=265

Age, median (range), years 66 (41–89) 65 (28–88)
≥75 years 44 (16.4) 43 (16.2)

Male sex 185 (69.0) 194 (73.2)
ECOG PS score    

0–1 247 (92.2) 243 (91.7)
2 20 (7.5) 22 (8.3)

Bulky disease ≥5 cm 128 (47.8) 136 (51.3)
Rai stage 3 or 4 131 (48.9) 134 (50.6)
Cytogenetic abnormalities    

del(17p) 121 (45.1) 120 (45.3)
del(11q) 167 (62.3) 175 (66.0)
Complex karyotypea 124 (46.3) 125 (47.2)
TP53 mutated 100 (37.3) 112 (42.3)
IGHV unmutated 220 (82.1) 237 (89.4)

No. prior therapies, median (range) 2 (1–9) 2 (1–12)
1–3 234 (87.3) 237 (89.4)
≥4 33 (12.3) 28 (10.6)

Data are n (%) unless otherwise specified.
aPatients with ≥3 chromosomal abnormalities. 
ECOG PS, Eastern Cooperative Oncology Group performance status; IGHV, immunoglobulin heavy chain variable region; TP53, tumor protein 53.

Table 2. Patient Disposition

Acalabrutinib 
(n=268)

Ibrutinib 
(n=265)

Duration of follow-up, median (range), months 41.1 (0.0–58.2) 40.7 (0.2–59.1)
Patients who received treatment 265 (98.9) 264 (99.6)a

Patients continuing to receive treatment at data cutoff 124 (46.3) 109 (41.1)
Patients who discontinued treatment 141 (52.6) 155 (58.5)
Reasons for treatment discontinuation

Disease progressionb 82 (30.6) 68 (25.7)
Adverse event 40 (14.9) 59 (22.3)
Consent withdrawn 7 (2.6) 7 (2.6)
Death 5 (1.9) 6 (2.3)
Investigator decision 5 (1.9) 5 (1.9)
Other 2 (0.7)c 10 (3.8)d

Data cutoff date: September 15, 2020. Values are reported as n (%) unless stated otherwise.
a�Includes 1 patient who was randomized to ibrutinib but treated with acalabrutinib and was therefore included in the acalabrutinib arm for safety analyses.
bDisease progression includes Richter’s transformation. 
c�Includes patients who discontinued treatment due to relocation (n=1) and starting therapy with ibrutinib (n=1) but agreed to remain on study for follow-up. 
d�Includes patients who discontinued treatment due to trial noncompliance (n=2), withdrawal of consent for treatment/follow-up but not considered withdrawal from study per electronic case report 
guidelines (n=1), refusal of medication (n=1), relocation (n=2), medical monitor decision (n=2), early termination due to second primary malignancy (n=1), and IRC- and medical monitor/sponsor-
confirmed progressive disease but investigator disagreed and patient continued ibrutinib off-trial (n=1) but agreed to remain on study for follow-up.

 

  Primary Endpoint 
•	 At a median follow-up of 40.9 months (range, 0.0–59.1), the primary endpoint of non-inferiority on 

IRC-assessed PFS was met (Figure 3)

	 –	� Median PFS was 38.4 months in both arms, and the hazard ratio (HR) was 1.0; the upper bound of 
the 95% confidence interval of 1.27 was below the non-inferiority criterion of 1.49 

•	 IRC-assessed PFS was generally comparable across prespecified subgroups including patients with 
del(17p) and del(11q) and regardless of number of prior therapies (Figure 4)

Figure 3. IRC-Assessed PFS
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CI, confidence interval; IRC, independent review committee; PFS, progression-free survival.  

Figure 4. IRC-Assessed PFS Across Prespecified Subgroups 
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aRandomization stratification factors.
bPatients with 3 or more chromosomal abnormalities and one or more structural abnormalities.
CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; IRC, independent review committee; PFS, progression-free survival. 

Secondary Endpoints 
•	 For the first secondary endpoint tested in the hierarchical testing order, any-grade afib/flutter 

incidence was significantly lower with acalabrutinib vs ibrutinib (9.4% vs 16.0%; P=0.02) (Table 3)
–	 Median time to any-grade afib/flutter event was longer with acalabrutinib vs ibrutinib
–	 Treatment discontinuations due to afib/flutter only occurred in the ibrutinib arm
–	 Among patients without a history of afib/flutter, afib/flutter incidence was lower with  

acalabrutinib vs ibrutinibResults continued

Table 3. Atrial Fibrillation/Flutter (Secondary Endpoint)

Any grade

Acalabrutinib 
(n=266)

Ibrutinib 
(n=263)

Afib/flutter 25 (9.4)*,a 42 (16.0)a

Events/100 person-months 0.366 0.721

Time to onset, median (range), months 28.8 (0.4–52.0) 16.0 (0.5–48.3)

Leading to treatment discontinuation,b n/N (%) 0 7/42 (16.7)

Afib/flutter incidence among patients without  
prior history of afib/flutter, n/N (%) 15/243 (6.2) 37/249 (14.9)

*Difference in any-grade incidence rates: −6.6% (95% CI −12.2, −0.9), P=0.02.
aGrade ≥3 afib/flutter was reported in 13 (4.9%) in the acalabrutinib arm vs 10 (3.8%) in the ibrutinib arm.
bAmong patients with events of afib/flutter. 
Afib/flutter, atrial fibrillation/flutter.

•	 Incidences of grade ≥3 infections and Richter transformation were comparable for acalabrutinib  
and ibrutinib 
–	 Grade ≥3 infections: 31% (n=82) vs 30% (n=79), respectively (P=0.8777)
–	 Richter transformation: 4% (n=10) vs 5% (n=13)

•	 Median OS was not reached in either arm (HR, 0.82; 95% CI, 0.59, 1.15; Figure 5) 

 
 

Figure 5. Overall Survival
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Safety 
•	Median treatment exposure duration was slightly longer in the acalabrutinib arm (Table 4)

•	 Incidences of grade ≥3 AEs, AEs leading to treatment discontinuation, serious AEs, and deaths  
due to AEs were numerically less frequent with acalabrutinib than ibrutinib (Table 4)

•	Among the most common any-grade AEs in ≥15% of patients in either arm (Table 5):
–	Diarrhea, arthralgia, contusion, atrial fibrillation, and hypertension occurred less frequently  

with acalabrutinib 
–	Headache and cough occurred less frequently with ibrutinib 

Table 4. Safety Summary

Any grade

Acalabrutinib 
(n=266)

Ibrutinib 
(n=263)

Duration of treatment exposure,  
median (range), months 38.3 (0.3–55.9) 35.5 (0.2–57.7)

Any-grade AEs 260 (97.7) 256 (97.3)

Grade ≥3 AEs 183 (68.8) 197 (74.9)

AEs leading to treatment discontinuation 39 (14.7) 56 (21.3)

Serious AEs 143 (53.8) 154 (58.6)

Deaths due to AEsa 17 (6.4) 25 (9.5)

Values are reported as n (%) unless stated otherwise.
aIncludes deaths occurring within 30 days of last dose; deaths occurring after the start of subsequent anticancer therapy were not included in the assessment of deaths within 30 days of last dose, 
regardless of time after last dose. 
AE, adverse event.

Table 5. Most Common AEs

Any grade Grade ≥3

Events, n (%) Acalabrutinib 
(n=266)

Ibrutinib 
(n=263)

Acalabrutinib 
(n=266)

Ibrutinib 
(n=263)

Diarrheaa,b 92 (34.6) 121 (46.0)   3 (1.1)  13 (4.9)

Headachea,b 92 (34.6) 53 (20.2)   4 (1.5) 0

Cougha 77 (28.9) 56 (21.3)   2 (0.8)   1 (0.4)

URTI 71 (26.7) 65 (24.7)   5 (1.9)   1 (0.4)

Neutropenia 56 (21.1) 65 (24.7)  52 (19.5)  60 (22.8)

Pyrexia 62 (23.3) 50 (19.0) 8 (3.0)   2 (0.8)

Arthralgiaa 42 (15.8) 60 (22.8) 0   2 (0.8)

Hypertensiona,b 23 (8.6) 60 (22.8)  11 (4.1)  23 (8.7)

Anemia 58 (21.8) 49 (18.6)  31 (11.7)  34 (12.9)

Fatigueb 54 (20.3) 44 (16.7)   9 (3.4) 0

Nausea 47 (17.7) 49 (18.6) 0   1 (0.4)

Contusiona 31 (11.7) 48 (18.3) 0   1 (0.4)

Pneumonia 47 (17.7) 43 (16.3)  28 (10.5)  23 (8.7)

Atrial fibrillationa 24 (9.0) 41 (15.6)  12 (4.5)   9 (3.4)

Thrombocytopenia 40 (15.0) 35 (13.3)  26 (9.8)  18 (6.8)

Higher incidence in bold for terms with statistical differences.
Among most common AEs above, grade 5 were reported in 5 (1.9%) acalabrutinib patients (pyrexia, n=1; pneumonia, n=4) and 4 (1.5%) ibrutinib patients (URTI, n=1; pneumonia, n=3). 
aBased on Barnard’s exact test, two-sided P-value <0.05 without multiplicity adjustment for any-grade events. 
bBased on Barnard’s exact test, two-sided P-value <0.05 without multiplicity adjustment for grade ≥3 events.
Includes AEs reported at ≥15% incidence (any grade) in either arm.
AE, adverse event; URTI, upper respiratory tract infection.

•	 Events of clinical interest (ECIs) are reported in Table 6
–	� ECIs that were statistically different between treatment arms were afib/flutter, overall bleeding 

events, hypertension, and interstitial lung disease/pneumonitis, which were more frequent in  
the ibrutinib arm

•	� Kaplan-Meier (KM) analyses of the cumulative incidences of any-grade afib/flutter and hypertension 
favored acalabrutinib (HR of 0.52 and 0.34, respectively; Figure 6)

•	� KM analyses of the cumulative incidences of any-grade bleeding events, diarrhea, and arthralgia also 
favored acalabrutinib (HR of 0.63, 0.61, and 0.61, respectively; Figure 7)

Table 6. Events of Clinical Interest

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 fibrillationa* 25 (9.4) 42 (16.0) 13 (4.9) 10 (3.8)
Ventricular arrhythmiasb 0 3 (1.1) 0 1 (0.4)

Bleeding events* 101 (38.0) 135 (51.3) 10 (3.8) 12 (4.6)
Major bleeding eventsc 12 (4.5) 14 (5.3) 10 (3.8) 12 (4.6)

Hypertensiond* 25 (9.4) 61 (23.2) 11 (4.1) 24 (9.1)
Infectionse 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)

Higher incidence indicated in bold for terms with statistical differences.
*Two-sided P-value for event comparisons <0.05 without multiplicity adjustment.
aIncludes events with preferred terms atrial fibrillation and atrial flutter. 
bIncludes events with preferred terms torsade de pointes, ventricular arrhythmia, ventricular extrasystoles, ventricular fibrillation, ventricular flutter, ventricular tachyarrhythmia, and ventricular tachycardia.
cDefined as any hemorrhagic event that was serious, grade ≥3 in severity, or a central nervous system hemorrhage (any severity grade).
dIncluded events with the preferred terms of hypertension, blood pressure increased, and blood pressure systolic increased. 
eMost common grade ≥3 infections were pneumonia (acalabrutinib, 10.5%; ibrutinib, 8.7%), sepsis (1.5% vs 2.7%, respectively), and UTI (1.1% vs 2.3).
ILD, interstitial lung disease; NMSC, nonmelanoma skin cancer; SPMs, second primary malignancies; UTI, urinary tract infection.

Figure 6. Cumulative Incidence of Any-Grade Atrial Fibrillation/Flutter (A) 
and Hypertension (B)

Objective
•	 To report efficacy and safety results from the first head-to-head trial (ELEVATE-RR) 

comparing acalabrutinib and ibrutinib in patients with previously treated chronic 
lymphocytic leukemia (CLL) and del(17p) or del(11q)

Conclusions
•	 Acalabrutinib was non-inferior to ibrutinib on the primary endpoint of independent 

review committee (IRC)-assessed progression-free survival (PFS) (hazard ratio 
[HR]: 1.00 [95% CI: 0.79, 1.27])

•	 Acalabrutinib demonstrated lower frequencies of common adverse events  
(AEs), grade ≥3 AEs, serious AEs (SAEs), and treatment discontinuations due  
to AEs overall

•	 Cardiovascular events were less common with acalabrutinib vs ibrutinib 
–	 Afib/flutter events (any grade) were significantly less frequent with acalabrutinib 

vs ibrutinib (9.4% vs 16%; P=0.02)
–	 Hypertension also was less frequent with acalabrutinib

•	 Other commonly reported AEs, including diarrhea, arthralgia, and bruising  
(any-grade bleeding) events, were also less frequent with acalabrutinib vs ibrutinib

•	 These results demonstrate that acalabrutinib is better tolerated and has similar 
efficacy to ibrutinib in patients with previously treated CLL

 Introduction
•	Bruton tyrosine kinase (BTK) is critical for CLL cell proliferation and survival1-3

•	 Ibrutinib was the first irreversible BTK inhibitor4 approved for adults with CLL/small lymphocytic 
lymphoma (SLL)5

–	Ibrutinib treatment is associated with AEs, particularly cardiovascular toxicities, that can lead to 
treatment discontinuation6-8

–	�Ibrutinib also binds to non-BTK kinases,4,9,10 likely contributing to ibrutinib-associated AEs4,10-12

•	Acalabrutinib is a next-generation, more selective, irreversible BTK inhibitor approved for CLL/SLL13  
with decreased alternative-target activity vs ibrutinib in vitro,4,9 potentially resulting in an improved 
tolerability profile

•	We report the results from the first head-to-head trial (ELEVATE-RR) comparing the safety and efficacy 
of acalabrutinib and ibrutinib in patients with previously treated CLL and del(17p) or del(11q)

 Methods
•	This phase 3, randomized, multicenter, open-label, non-inferiority trial included patients with CLL who 

had received ≥1 prior therapies and had del(17p) and/or del(11q) (Figure 1)
–	Patients received oral acalabrutinib 100 mg twice daily (BID) or oral ibrutinib 420 mg once daily (QD) 

until disease progression or unacceptable toxicity 
–	Randomization was stratified by del(17p) status, Eastern Cooperative Oncology Group (ECOG) 

performance status, and number of prior therapies
•	The primary study endpoint was non-inferiority on IRC-assessed PFS (Figures 1 and 2)
•	 If non-inferiority on the primary endpoint was met, superiority of acalabrutinib on the secondary 

endpoints was tested in the following prespecified order: any-grade atrial fibrillation/flutter (afib/flutter), 
grade ≥3 infection, Richter transformation, and overall survival (OS) (Figure 2)
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Figure 7. Cumulative Incidence of Any-Grade Bleeding (A), Diarrhea (B), 
and Arthralgia (C)
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