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CALQUENCE CONFIDENCE CLL

IMPORTANT SAFETY INFORMATION
INDICATION AND USAGE
CALQUENCE is indicated for the treatment of adult patients with chronic lymphocytic 
leukemia (CLL) or small lymphocytic lymphoma (SLL).
IMPORTANT SAFETY INFORMATION ABOUT CALQUENCE® (acalabrutinib) 
capsules
Serious and Opportunistic Infections
Fatal and serious infections, including opportunistic infections, have occurred 
in patients with hematologic malignancies treated with CALQUENCE. 
Serious or Grade 3 or higher infections (bacterial, viral, or fungal) occurred 
in 19% of 1029 patients exposed to CALQUENCE in clinical trials, most often 
due to respiratory tract infections (11% of all patients, including pneumonia 
in 6%). These infections predominantly occurred in the absence of Grade 3 
or 4 neutropenia, with neutropenic infection reported in 1.9% of all patients. 
Opportunistic infections in recipients of CALQUENCE have included, but are 
not limited to, hepatitis B virus reactivation, fungal pneumonia, Pneumocystis 
jiroveci pneumonia, Epstein-Barr virus reactivation, cytomegalovirus, and 
progressive multifocal leukoencephalopathy (PML). Consider prophylaxis in 
patients who are at increased risk for opportunistic infections. Monitor patients 
for signs and symptoms of infection and treat promptly.
Hemorrhage
Fatal and serious hemorrhagic events have occurred in patients with hematologic 
malignancies treated with CALQUENCE. Major hemorrhage (serious or Grade 3 
or higher bleeding or any central nervous system bleeding) occurred in 3.0% of 

patients, with fatal hemorrhage occurring in 0.1% of 1029 patients exposed to 
CALQUENCE in clinical trials. Bleeding events of any grade, excluding bruising 
and petechiae, occurred in 22% of patients. 
Use of antithrombotic agents concomitantly with CALQUENCE may further 
increase the risk of hemorrhage. In clinical trials, major hemorrhage occurred 
in 2.7% of patients taking CALQUENCE without antithrombotic agents and 3.6% 
of patients taking CALQUENCE with antithrombotic agents. Consider the risks 
and benefi ts of antithrombotic agents when co-administered with CALQUENCE. 
Monitor patients for signs of bleeding.
Consider the benefi t-risk of withholding CALQUENCE for 3-7 days pre- and 
post-surgery depending upon the type of surgery and the risk of bleeding.
Cytopenias
Grade 3 or 4 cytopenias, including neutropenia (23%), anemia (8%), 
thrombocytopenia (7%), and lymphopenia (7%), developed in patients with 
hematologic malignancies treated with CALQUENCE. Grade 4 neutropenia 
developed in 12% of patients. Monitor complete blood counts regularly during 
treatment. Interrupt treatment, reduce the dose, or discontinue treatment 
as warranted.
Second Primary Malignancies
Second primary malignancies, including skin cancers and other solid tumors, 
occurred in 12% of 1029 patients exposed to CALQUENCE in clinical trials. The most 
frequent second primary malignancy was skin cancer, reported in 6% of patients. 
Monitor patients for skin cancers and advise protection from sun exposure. 

6% 15%(15/243) for CALQUENCE (37/249) for ibrutinib

RATES OF NEW ONSET ATRIAL FIBRILLATION/FLUTTER (ANY GRADE) IN ELEVATE-RR

IMPORTANT SAFETY INFORMATION (CONT’D)

Atrial Fibrillation and Flutter
Grade 3 atrial fi brillation or fl utter occurred in 1.1% of 1029 patients treated with 
CALQUENCE, with all grades of atrial fi brillation or fl utter reported in 4.1% of all 
patients. The risk may be increased in patients with cardiac risk factors, hypertension, 
previous arrhythmias, and acute infection. Monitor for symptoms of arrhythmia 
(e.g., palpitations, dizziness, syncope, dyspnea) and manage as appropriate.
ADVERSE REACTIONS
The most common adverse reactions (≥ 30%) of any grade in patients with CLL 
were anemia,* neutropenia,* thrombocytopenia,* headache, upper respiratory 
tract infection, and diarrhea. 
*Treatment-emergent decreases (all grades) of hemoglobin, platelets, and 
neutrophils were based on laboratory measurements and adverse reactions.
In patients with relapsed/refractory CLL exposed to CALQUENCE, serious adverse 
reactions occurred in 29% of patients. Serious adverse reactions in > 5% of patients 
who received CALQUENCE included lower respiratory tract infection (6%). Fatal 
adverse reactions within 30 days of the last dose of CALQUENCE occurred in
2.6% of patients, including from second primary malignancies and infection.
Adverse reactions led to CALQUENCE dose reduction in 3.9% of patients (N=154), 
dosage interruptions in 34% of patients, most often due to respiratory tract 
infections followed by neutropenia, and discontinuation in 10% of patients, most 
frequently due to second primary malignancies followed by infection. Increases in 
creatinine 1.5 to 3 times the upper limit of normal occurred in 1.3% of patients 
who received CALQUENCE.
DRUG INTERACTIONS
Strong CYP3A Inhibitors: Avoid co-administration with a strong CYP3A inhibitor. 
If a strong CYP3A inhibitor will be used short-term, interrupt CALQUENCE.
Moderate CYP3A Inhibitors: When CALQUENCE is co-administered with a 
moderate CYP3A inhibitor, reduce CALQUENCE dose to 100 mg once daily.
Strong CYP3A Inducers: Avoid co-administration with a strong CYP3A inducer. 
If a strong CYP3A inducer cannot be avoided, increase the CALQUENCE dose to
200 mg approximately every 12 hours.
Gastric Acid Reducing Agents: If treatment with a gastric acid reducing agent is required, 
consider using an H2-receptor antagonist or an antacid. Take CALQUENCE 2 hours before 
taking an H2-receptor antagonist. Separate dosing with an antacid by at least 2 hours.
Avoid co-administration with proton pump inhibitors. Due to the long-lasting effect 

of proton pump inhibitors, separation of doses may not eliminate the interaction 
with CALQUENCE.
SPECIFIC POPULATIONS
Based on fi ndings in animals, CALQUENCE may cause fetal harm and dystocia when 
administered to a pregnant woman. There are no available data in pregnant women 
to inform the drug-associated risk. Advise pregnant women of the potential risk to a fetus. 
Pregnancy testing is recommended for females of reproductive potential prior to 
initiating CALQUENCE therapy. Advise female patients of reproductive potential to 
use effective contraception during treatment with CALQUENCE and for at least 1 week 
following the last dose of CALQUENCE.
It is not known if CALQUENCE is present in human milk. Advise lactating women not 
to breastfeed while taking CALQUENCE and for at least 2 weeks after the fi nal dose.
Avoid administration of CALQUENCE in patients with severe hepatic impairment. Dose 
modifi cations are not required for patients with mild or moderate hepatic impairment.
Please see Brief Summary of full Prescribing Information on adjacent pages.
You are encouraged to report negative side effects of prescription drugs to the FDA.
Visit www.FDA.gov/medwatch or call 1-800-FDA-1088.

EVENTS OF CLINICAL INTEREST 4
CALQUENCE 

(n=154)
IdR

(n=118) 
BR 

(n=35) 

Any Grade
 (%)

Grade ≥3
 (%)

Any Grade 
(%)

Grade ≥3 
(%)

Any Grade 
(%)

Grade ≥3 
(%)

CARDIOVASCULAR EVENTS

Cardiac events 13 3 8 3 9 9

Atrial fi brillation 5 1 3 1 3 3
 Ventricular
tachyarrhythmias* 0 0 0 0 0 0

Bleeding 26 2 8 3 6 3

Major bleeding† 2 2 3 3 3 3

Hypertension 3 2 4 1 0 0

OTHER

Hepatotoxicity‡ 5 2 28 22 9 6

Infections 57 15 65 28 49 11

ASCEND: THE FIRST STUDY OF A BTKi VS IdR OR 
BR IN R/R CLL3

At interim analysis,§ the most common AEs (≥20%) of any grade in patients receiving CALQUENCE were infection, 
neutropenia, anemia, thrombocytopenia, lymphocytopenia, and headache.3

The median duration of exposure to CALQUENCE was 15.7 months.3

* All Grade cardiac arrhythmias of unspecifi ed origin were reported, including arrhythmia (0.7%), bradycardia
  (0.7%), and tachycardia (0.7%) for CALQUENCE.4
† Defi ned as any serious or grade ≥3 bleeding or central nervous system bleeding of any grade. In the 
acalabrutinib group, events were gastrointestinal hemorrhage (n=2) and immune thrombocytopenic purpura 
(n=1); for idelalisib plus rituximab, gastrointestinal hemorrhage, immune thrombocytopenic purpura, and 
hematuria (n=1 each); and for bendamustine plus rituximab, hemorrhagic anemia and tumor hemorrhage 
(both in 1 patient).3

‡ Defi ned as a select group of hepatic events including hepatic failure, fi brosis, cirrhosis, and other liver damage-
related conditions, liver-related investigations, abnormalities, and noninfectious hepatitis.3

Study Design3,4

A Phase 3, open-label, randomized, multicenter trial in patients with relapsed/refractory
CLL. Patients (N=310) were randomized 1:1 to either receive CALQUENCE monotherapy
100 mg approximately every 12 hours until disease progression or unacceptable toxicity, or
investigator’s choice of IdR or BR. Primary endpoint at the interim analysis was IRC-assessed
PFS. Primary endpoint in the fi nal analysis was investigator-assessed PFS. Select secondary
endpoints were ORR, OS, and safety.

V IE W 
HEAD-TO-HEAD 
TRIAL RESULTS

LOW RATES OF ATRIAL FIBRILLATION2,4 
IN RELAPSED/REFRACTORY CLL

ELEVATE-RR: THE FIRST PHASE 3 HEAD-TO-HEAD 
TRIAL OF CALQUENCE VS IBRUTINIB IN R/R CLL1

All grade cardiac arrhythmias of unspecifi ed origin were reported including tachycardia (2.6%), arrhythmia (0;8%), and 
extrasystoles (0.8%) for CALQUENCE; tachycardia (2.7%), arrhythmia (0.8%), and extrasystoles (0.4%) for ibrutinib.2

The most common AEs of any grade (≥20%) in patients receiving CALQUENCE were infections, bleeding, diarrhea, 
headache, cough, upper respiratory tract infection, neutropenia, pyrexia, anemia, and fatigue.2

Median duration of exposure: 38.3 months (range: 0.3-55.9) in the CALQUENCE arm; 35.5 months (range: 0.2-
57.7) in the ibrutinib arm.2

SELECT EVENTS OF CLINICAL INTEREST 2 CALQUENCE
(n=266)

ibrutinib
(n=263)

Any Grade (%) Grade ≥3 (%) Any Grade (%) Grade ≥3 (%)

CARDIOVASCULAR EVENTS

Cardiac events 24 9 30 10
Atrial fi brillation* 9 4.9 16 3.8
Ventricular arrhythmias† 0 0 1.1 0.4

Bleeding events 38 3.8 51 4.6
Major bleeding events‡ 4.5 3.8 5 4.6

Hypertension§ 9 4.1 23 9
OTHER

Infectionsll 78 31 81 30

Interstitial lung 
disease/pneumonitis 2.6 0.4 7 0.8

 Second primary malignancies, 
excluding non-melanoma
skin cancers

9 6 8 5

 *  Defined as the preferred terms atrial fibrillation and atrial flutter.2 
†Includes events with preferred terms: ventricular arrhythmia, ventricular extrasystoles, and ventricular fi brillation.2
‡ Defi ned as any hemorrhagic event that was serious, Grade ≥3 in severity, or a central nervous system hemorrhage 
(any-severity grade).2

§ Defi ned as the preferred terms of hypertension, blood pressure increased, and blood pressure systolic increased.2
||  Most common Grade ≥3 infections were pneumonia (CALQUENCE, 10.5%; ibrutinib, 8.7%), sepsis (CALQUENCE, 1.5%; 
ibrutinib, 2.7%), and urinary tract infection (CALQUENCE, 1.1%; ibrutinib, 2.3%).2

Study Design2

A randomized, multicenter, open-label, Phase 3 trial of CALQUENCE vs ibrutinib in patients
with relapsed/refractory CLL with the presence of 17p deletion and/or 11q deletion. Patients
(N=533) were randomized 1:1 to receive either CALQUENCE 100 mg orally twice daily or
ibrutinib 420 mg orally once daily until disease progression or unacceptable toxicity. Primary
endpoint was PFS by IRC assessment (non-inferiority; tested after ≈250 events). Secondary 
endpoints were incidence of any-grade atrial fi brillation, incidence of Grade ≥3 infections, 
incidence of Richter’s transformation, and OS.

Among patients who experienced
atrial fi brillation/fl utter events, 

0 patients discontinued treatment in 
the CALQUENCE arm and 7 (17%) 

discontinued treatment in the ibrutinib arm2

LOW RATES OF ATRIAL FIBRILLATION/FLUTTER ACROSS SEVERITY/GRADES2

ELEVATE-RR: CALQUENCE VS IBRUTINIB

LOW RATES OF ATRIAL FIBRILLATION AT THE INTERIM ANALYSIS*4

ASCEND: CALQUENCE VS IdR OR BR
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*The interim analysis had a median 
follow-up of 16.1 months.

2.5%

0.8% 2.9% Grade ≥3

Grades 1 and 2

BR (n=35)

Grade ≥3

Grades 1 and 2

IdR (n=118)

Grade ≥3

Grades 1 and 2

CALQUENCE (n=154)

ANY GRADE

5.2%
ANY GRADE

5.2%
ANY GRADE

3.3% ANY GRADE

2.9%

AEs=adverse events; ALT=alanine aminotransferase; AST=aspartate aminotransferase; BR=bendamustine + 
rituximab; BTKi=Bruton tyrosine kinase inhibitor; CLL=chronic lymphocytic leukemia; IdR=idelalisib + rituximab; 
IRC=independent review committee; ORR=overall response rate; OS=overall survival; PFS=progression-free 
survival; R/R=relapsed/refractory.
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previously treated chronic lymphocytic leukemia: results of the fi rst randomized phase III trial. J 
Clin Oncol. Published online July 26, 2021:JC0.21.01210 and supplementary appendix. 
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idelalisib plus rituximab or bendamustine plus rituximab in relapsed or refractory chronic 
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CALQUENCE CONFIDENCE CLL
IMPORTANT SAFETY INFORMATION
INDICATION AND USAGE
CALQUENCE is indicated for the treatment of adult patients with chronic lymphocytic 
leukemia (CLL) or small lymphocytic lymphoma (SLL).
IMPORTANT SAFETY INFORMATION ABOUT CALQUENCE® (acalabrutinib) 
capsules
Serious and Opportunistic Infections
Fatal and serious infections, including opportunistic infections, have occurred 
in patients with hematologic malignancies treated with CALQUENCE. 
Serious or Grade 3 or higher infections (bacterial, viral, or fungal) occurred 
in 19% of 1029 patients exposed to CALQUENCE in clinical trials, most often 
due to respiratory tract infections (11% of all patients, including pneumonia 
in 6%). These infections predominantly occurred in the absence of Grade 3 
or 4 neutropenia, with neutropenic infection reported in 1.9% of all patients. 
Opportunistic infections in recipients of CALQUENCE have included, but are 
not limited to, hepatitis B virus reactivation, fungal pneumonia, Pneumocystis 
jiroveci pneumonia, Epstein-Barr virus reactivation, cytomegalovirus, and 
progressive multifocal leukoencephalopathy (PML). Consider prophylaxis in 
patients who are at increased risk for opportunistic infections. Monitor patients 
for signs and symptoms of infection and treat promptly.
Hemorrhage
Fatal and serious hemorrhagic events have occurred in patients with hematologic 
malignancies treated with CALQUENCE. Major hemorrhage (serious or Grade 3 
or higher bleeding or any central nervous system bleeding) occurred in 3.0% of 

patients, with fatal hemorrhage occurring in 0.1% of 1029 patients exposed to 
CALQUENCE in clinical trials. Bleeding events of any grade, excluding bruising 
and petechiae, occurred in 22% of patients. 
Use of antithrombotic agents concomitantly with CALQUENCE may further 
increase the risk of hemorrhage. In clinical trials, major hemorrhage occurred 
in 2.7% of patients taking CALQUENCE without antithrombotic agents and 3.6% 
of patients taking CALQUENCE with antithrombotic agents. Consider the risks 
and benefi ts of antithrombotic agents when co-administered with CALQUENCE. 
Monitor patients for signs of bleeding.
Consider the benefi t-risk of withholding CALQUENCE for 3-7 days pre- and 
post-surgery depending upon the type of surgery and the risk of bleeding.
Cytopenias
Grade 3 or 4 cytopenias, including neutropenia (23%), anemia (8%), 
thrombocytopenia (7%), and lymphopenia (7%), developed in patients with 
hematologic malignancies treated with CALQUENCE. Grade 4 neutropenia 
developed in 12% of patients. Monitor complete blood counts regularly during 
treatment. Interrupt treatment, reduce the dose, or discontinue treatment 
as warranted.
Second Primary Malignancies
Second primary malignancies, including skin cancers and other solid tumors, 
occurred in 12% of 1029 patients exposed to CALQUENCE in clinical trials. The most 
frequent second primary malignancy was skin cancer, reported in 6% of patients. 
Monitor patients for skin cancers and advise protection from sun exposure. 

6% 15%(15/243) for CALQUENCE (37/249) for ibrutinib

RATES OF NEW ONSET ATRIAL FIBRILLATION/FLUTTER (ANY GRADE) IN ELEVATE-RR

IMPORTANT SAFETY INFORMATION (CONT’D)

Atrial Fibrillation and Flutter
Grade 3 atrial fi brillation or fl utter occurred in 1.1% of 1029 patients treated with 
CALQUENCE, with all grades of atrial fi brillation or fl utter reported in 4.1% of all 
patients. The risk may be increased in patients with cardiac risk factors, hypertension, 
previous arrhythmias, and acute infection. Monitor for symptoms of arrhythmia 
(e.g., palpitations, dizziness, syncope, dyspnea) and manage as appropriate.
ADVERSE REACTIONS
The most common adverse reactions (≥ 30%) of any grade in patients with CLL 
were anemia,* neutropenia,* thrombocytopenia,* headache, upper respiratory 
tract infection, and diarrhea. 
*Treatment-emergent decreases (all grades) of hemoglobin, platelets, and 
neutrophils were based on laboratory measurements and adverse reactions.
In patients with relapsed/refractory CLL exposed to CALQUENCE, serious adverse 
reactions occurred in 29% of patients. Serious adverse reactions in > 5% of patients 
who received CALQUENCE included lower respiratory tract infection (6%). Fatal 
adverse reactions within 30 days of the last dose of CALQUENCE occurred in
2.6% of patients, including from second primary malignancies and infection.
Adverse reactions led to CALQUENCE dose reduction in 3.9% of patients (N=154), 
dosage interruptions in 34% of patients, most often due to respiratory tract 
infections followed by neutropenia, and discontinuation in 10% of patients, most 
frequently due to second primary malignancies followed by infection. Increases in 
creatinine 1.5 to 3 times the upper limit of normal occurred in 1.3% of patients 
who received CALQUENCE.
DRUG INTERACTIONS
Strong CYP3A Inhibitors: Avoid co-administration with a strong CYP3A inhibitor. 
If a strong CYP3A inhibitor will be used short-term, interrupt CALQUENCE.
Moderate CYP3A Inhibitors: When CALQUENCE is co-administered with a 
moderate CYP3A inhibitor, reduce CALQUENCE dose to 100 mg once daily.
Strong CYP3A Inducers: Avoid co-administration with a strong CYP3A inducer. 
If a strong CYP3A inducer cannot be avoided, increase the CALQUENCE dose to
200 mg approximately every 12 hours.
Gastric Acid Reducing Agents: If treatment with a gastric acid reducing agent is required, 
consider using an H2-receptor antagonist or an antacid. Take CALQUENCE 2 hours before 
taking an H2-receptor antagonist. Separate dosing with an antacid by at least 2 hours.
Avoid co-administration with proton pump inhibitors. Due to the long-lasting effect 

of proton pump inhibitors, separation of doses may not eliminate the interaction 
with CALQUENCE.
SPECIFIC POPULATIONS
Based on fi ndings in animals, CALQUENCE may cause fetal harm and dystocia when 
administered to a pregnant woman. There are no available data in pregnant women 
to inform the drug-associated risk. Advise pregnant women of the potential risk to a fetus. 
Pregnancy testing is recommended for females of reproductive potential prior to 
initiating CALQUENCE therapy. Advise female patients of reproductive potential to 
use effective contraception during treatment with CALQUENCE and for at least 1 week 
following the last dose of CALQUENCE.
It is not known if CALQUENCE is present in human milk. Advise lactating women not 
to breastfeed while taking CALQUENCE and for at least 2 weeks after the fi nal dose.
Avoid administration of CALQUENCE in patients with severe hepatic impairment. Dose 
modifi cations are not required for patients with mild or moderate hepatic impairment.
Please see Brief Summary of full Prescribing Information on adjacent pages.
You are encouraged to report negative side effects of prescription drugs to the FDA.
Visit www.FDA.gov/medwatch or call 1-800-FDA-1088.

EVENTS OF CLINICAL INTEREST 4
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(n=154)
IdR

(n=118) 
BR 

(n=35) 

Any Grade
 (%)

Grade ≥3
 (%)

Any Grade 
(%)

Grade ≥3 
(%)

Any Grade 
(%)

Grade ≥3 
(%)

CARDIOVASCULAR EVENTS

Cardiac events 13 3 8 3 9 9

Atrial fi brillation 5 1 3 1 3 3
 Ventricular
tachyarrhythmias* 0 0 0 0 0 0

Bleeding 26 2 8 3 6 3

Major bleeding† 2 2 3 3 3 3

Hypertension 3 2 4 1 0 0

OTHER

Hepatotoxicity‡ 5 2 28 22 9 6

Infections 57 15 65 28 49 11

ASCEND: THE FIRST STUDY OF A BTKi VS IdR OR 
BR IN R/R CLL3

At interim analysis,§ the most common AEs (≥20%) of any grade in patients receiving CALQUENCE were infection, 
neutropenia, anemia, thrombocytopenia, lymphocytopenia, and headache.3

The median duration of exposure to CALQUENCE was 15.7 months.3

* All Grade cardiac arrhythmias of unspecifi ed origin were reported, including arrhythmia (0.7%), bradycardia
  (0.7%), and tachycardia (0.7%) for CALQUENCE.4
† Defi ned as any serious or grade ≥3 bleeding or central nervous system bleeding of any grade. In the 
acalabrutinib group, events were gastrointestinal hemorrhage (n=2) and immune thrombocytopenic purpura 
(n=1); for idelalisib plus rituximab, gastrointestinal hemorrhage, immune thrombocytopenic purpura, and 
hematuria (n=1 each); and for bendamustine plus rituximab, hemorrhagic anemia and tumor hemorrhage 
(both in 1 patient).3

‡ Defi ned as a select group of hepatic events including hepatic failure, fi brosis, cirrhosis, and other liver damage-
related conditions, liver-related investigations, abnormalities, and noninfectious hepatitis.3

Study Design3,4

A Phase 3, open-label, randomized, multicenter trial in patients with relapsed/refractory
CLL. Patients (N=310) were randomized 1:1 to either receive CALQUENCE monotherapy
100 mg approximately every 12 hours until disease progression or unacceptable toxicity, or
investigator’s choice of IdR or BR. Primary endpoint at the interim analysis was IRC-assessed
PFS. Primary endpoint in the fi nal analysis was investigator-assessed PFS. Select secondary
endpoints were ORR, OS, and safety.

V IE W 
HEAD-TO-HEAD 
TRIAL RESULTS

LOW RATES OF ATRIAL FIBRILLATION2,4 
IN RELAPSED/REFRACTORY CLL

ELEVATE-RR: THE FIRST PHASE 3 HEAD-TO-HEAD 
TRIAL OF CALQUENCE VS IBRUTINIB IN R/R CLL1

All grade cardiac arrhythmias of unspecifi ed origin were reported including tachycardia (2.6%), arrhythmia (0;8%), and 
extrasystoles (0.8%) for CALQUENCE; tachycardia (2.7%), arrhythmia (0.8%), and extrasystoles (0.4%) for ibrutinib.2

The most common AEs of any grade (≥20%) in patients receiving CALQUENCE were infections, bleeding, diarrhea, 
headache, cough, upper respiratory tract infection, neutropenia, pyrexia, anemia, and fatigue.2

Median duration of exposure: 38.3 months (range: 0.3-55.9) in the CALQUENCE arm; 35.5 months (range: 0.2-
57.7) in the ibrutinib arm.2

SELECT EVENTS OF CLINICAL INTEREST 2 CALQUENCE
(n=266)

ibrutinib
(n=263)

Any Grade (%) Grade ≥3 (%) Any Grade (%) Grade ≥3 (%)

CARDIOVASCULAR EVENTS

Cardiac events 24 9 30 10
Atrial fi brillation* 9 4.9 16 3.8
Ventricular arrhythmias† 0 0 1.1 0.4

Bleeding events 38 3.8 51 4.6
Major bleeding events‡ 4.5 3.8 5 4.6

Hypertension§ 9 4.1 23 9
OTHER

Infectionsll 78 31 81 30

Interstitial lung 
disease/pneumonitis 2.6 0.4 7 0.8

 Second primary malignancies, 
excluding non-melanoma
skin cancers

9 6 8 5

 *  Defined as the preferred terms atrial fibrillation and atrial flutter.2 
†Includes events with preferred terms: ventricular arrhythmia, ventricular extrasystoles, and ventricular fi brillation.2
‡ Defi ned as any hemorrhagic event that was serious, Grade ≥3 in severity, or a central nervous system hemorrhage 
(any-severity grade).2

§ Defi ned as the preferred terms of hypertension, blood pressure increased, and blood pressure systolic increased.2
||  Most common Grade ≥3 infections were pneumonia (CALQUENCE, 10.5%; ibrutinib, 8.7%), sepsis (CALQUENCE, 1.5%; 
ibrutinib, 2.7%), and urinary tract infection (CALQUENCE, 1.1%; ibrutinib, 2.3%).2

Study Design2

A randomized, multicenter, open-label, Phase 3 trial of CALQUENCE vs ibrutinib in patients
with relapsed/refractory CLL with the presence of 17p deletion and/or 11q deletion. Patients
(N=533) were randomized 1:1 to receive either CALQUENCE 100 mg orally twice daily or
ibrutinib 420 mg orally once daily until disease progression or unacceptable toxicity. Primary
endpoint was PFS by IRC assessment (non-inferiority; tested after ≈250 events). Secondary 
endpoints were incidence of any-grade atrial fi brillation, incidence of Grade ≥3 infections, 
incidence of Richter’s transformation, and OS.

Among patients who experienced
atrial fi brillation/fl utter events, 

0 patients discontinued treatment in 
the CALQUENCE arm and 7 (17%) 

discontinued treatment in the ibrutinib arm2

LOW RATES OF ATRIAL FIBRILLATION/FLUTTER ACROSS SEVERITY/GRADES2

ELEVATE-RR: CALQUENCE VS IBRUTINIB

LOW RATES OF ATRIAL FIBRILLATION AT THE INTERIM ANALYSIS*4

ASCEND: CALQUENCE VS IdR OR BR
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*The interim analysis had a median 
follow-up of 16.1 months.

2.5%

0.8% 2.9% Grade ≥3

Grades 1 and 2

BR (n=35)

Grade ≥3

Grades 1 and 2

IdR (n=118)

Grade ≥3

Grades 1 and 2

CALQUENCE (n=154)

ANY GRADE

5.2%
ANY GRADE

5.2%
ANY GRADE

3.3% ANY GRADE

2.9%

AEs=adverse events; ALT=alanine aminotransferase; AST=aspartate aminotransferase; BR=bendamustine + 
rituximab; BTKi=Bruton tyrosine kinase inhibitor; CLL=chronic lymphocytic leukemia; IdR=idelalisib + rituximab; 
IRC=independent review committee; ORR=overall response rate; OS=overall survival; PFS=progression-free 
survival; R/R=relapsed/refractory.
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CALQUENCE® (acalabrutinib) capsules, for oral use 
Initial U.S. Approval: 2017
Brief Summary of Prescribing Information.  
For full Prescribing Information consult official package insert. 
INDICATIONS AND USAGE 
Chronic Lymphocytic Leukemia or Small Lymphocytic Lymphoma
CALQUENCE is indicated for the treatment of adult patients with chronic 
lymphocytic leukemia (CLL) or small lymphocytic lymphoma (SLL).
DOSAGE AND ADMINISTRATION 
Recommended Dosage
CALQUENCE as Monotherapy
For patients with CLL or SLL, the recommended dose of CALQUENCE 
is 100 mg taken orally approximately every 12 hours until disease 
progression or unacceptable toxicity.
CALQUENCE in Combination with Obinutuzumab
For patients with previously untreated CLL or SLL, the recommended 
dose of CALQUENCE is 100 mg taken orally approximately every 12 hours 
until disease progression or unacceptable toxicity. Start CALQUENCE at 
Cycle 1 (each cycle is 28 days). Start obinutuzumab at Cycle 2 for a total 
of 6 cycles and refer to the obinutuzumab prescribing information for 
recommended dosing. Administer CALQUENCE prior to obinutuzumab 
when given on the same day.
Advise patients to swallow capsule whole with water. Advise patients not 
to open, break or chew the capsules. CALQUENCE may be taken with or 
without food. If a dose of CALQUENCE is missed by more than 3 hours, 
it should be skipped and the next dose should be taken at its regularly 
scheduled time. 
Extra capsules of CALQUENCE should not be taken to make up for a 
missed dose.
Recommended Dosage for Hepatic Impairment
Avoid administration of CALQUENCE in patients with severe hepatic 
impairment.
Dose modifications are not required for patients with mild or moderate 
hepatic impairment [see Use in Specific Populations (8.6) and Clinical 
Pharmacology (12.3) in the full Prescribing Information].
Recommended Dosage for Drug Interactions
Dose Modifications for Use with CYP3A Inhibitors or Inducers 
These are described in Table 1 [see Drug Interactions (7) in the full  
Prescribing Information]. 
Table 1: Recommended Dose Modifications for Use with CYP3A 
Inhibitors or Inducers

CYP3A Co-administered 
Drug Recommended CALQUENCE use

Inhibition

Strong CYP3A 
inhibitor

Avoid concomitant use.
If these inhibitors will be used short-
term (such as anti-infectives for up to 
seven days), interrupt CALQUENCE.

Moderate CYP3A 
inhibitor 100 mg once daily.

Induction Strong CYP3A 
inducer

Avoid concomitant use.
If these inducers cannot be avoided, 
increase CALQUENCE dose to  
200 mg approximately every 12 hours.

Concomitant Use with Gastric Acid Reducing Agents
Proton Pump Inhibitors: Avoid concomitant use [see Drug Interactions 
(7) in the full Prescribing Information].
H2-Receptor Antagonists: Take CALQUENCE 2 hours before taking a 
H2-receptor antagonist [see Drug Interactions (7) in the full Prescribing 
Information].
Antacids: Separate dosing by at least 2 hours [see Drug Interactions (7) 
in the full Prescribing Information].
Dose Modifications for Adverse Reactions
Recommended dose modifications of CALQUENCE for Grade 3 or greater 
adverse reactions are provided in Table 2. 
Table 2:  Recommended Dose Modifications for Adverse Reactions

Event
Adverse 
Reaction 
Occurrence

Dose Modification
(Starting dose = 100 mg  
approximately every 12 hours)

Grade 3 or greater  
non-hematologic 
toxicities, 
Grade 3  
thrombocytopenia  
with bleeding, 
Grade 4  
thrombocytopenia 
or
Grade 4  
neutropenia lasting 
longer than 7 days

First and 
Second 

Interrupt CALQUENCE. 
Once toxicity has resolved to Grade 1 
or baseline level, CALQUENCE may 
be resumed at 100 mg approximately 
every 12 hours.

Third

Interrupt CALQUENCE. 
Once toxicity has resolved to Grade 1 
or baseline level, CALQUENCE may  
be resumed at a reduced frequency  
of 100 mg once daily.

Fourth Discontinue CALQUENCE.

Adverse reactions graded by the National Cancer Institute Common Terminology  
Criteria for Adverse Events (NCI CTCAE).
Refer to the obinutuzumab prescribing information for management of 
obinutuzumab toxicities.

CONTRAINDICATIONS 
None.
WARNINGS AND PRECAUTIONS 
Serious and Opportunistic Infections
Fatal and serious infections, including opportunistic infections, have 
occurred in patients with hematologic malignancies treated with 
CALQUENCE.
Serious or Grade 3 or higher infections (bacterial, viral, or fungal) occurred 
in 19% of 1029 patients exposed to CALQUENCE in clinical trials, most 
often due to respiratory tract infections (11% of all patients, including 
pneumonia in 6%). These infections predominantly occurred in the 
absence of Grade 3 or 4 neutropenia, with neutropenic infection reported in  
1.9% of all patients. Opportunistic infections in recipients of CALQUENCE 
have included, but are not limited to, hepatitis B virus reactivation, 
fungal pneumonia, Pneumocystis jiroveci pneumonia, Epstein-Barr 
virus reactivation, cytomegalovirus, and progressive multifocal 
leukoencephalopathy (PML). Consider prophylaxis in patients who are at 
increased risk for opportunistic infections. Monitor patients for signs and 
symptoms of infection and treat promptly.
Hemorrhage 
Fatal and serious hemorrhagic events have occurred in patients with 
hematologic malignancies treated with CALQUENCE. Major hemorrhage 
(serious or Grade 3 or higher bleeding or any central nervous system 
bleeding) occurred in 3.0% of patients, with fatal hemorrhage 
occurring in 0.1% of 1029 patients exposed to CALQUENCE in clinical 
trials. Bleeding events of any grade, excluding bruising and petechiae, 
occurred in 22% of patients.
Use of antithrombotic agents concomitantly with CALQUENCE may further 
increase the risk of hemorrhage. In clinical trials, major hemorrhage 
occurred in 2.7% of patients taking CALQUENCE without antithrombotic 
agents and 3.6% of patients taking CALQUENCE with antithrombotic 
agents. Consider the risks and benefits of antithrombotic agents when 
co-administered with CALQUENCE. Monitor patients for signs of bleeding.
Consider the benefit-risk of withholding CALQUENCE for 3-7 days pre- and 
post-surgery depending upon the type of surgery and the risk of bleeding.
Cytopenias 
Grade 3 or 4 cytopenias, including neutropenia (23%), anemia (8%), 
thrombocytopenia (7%), and lymphopenia (7%), developed in patients 
with hematologic malignancies treated with CALQUENCE. Grade 4 neutro- 
penia developed in 12% of patients. Monitor complete blood counts  
regularly during treatment. Interrupt treatment, reduce the dose, or  
discontinue treatment as warranted [see Dose Modifications for Adverse 
Reactions (2.4) in the full Prescribing Information].
Second Primary Malignancies 
Second primary malignancies, including skin cancers and other solid 
tumors, occurred in 12% of 1029 patients exposed to CALQUENCE in 
clinical trials. The most frequent second primary malignancy was skin 
cancer, reported in 6% of patients. Monitor patients for skin cancers and 
advise protection from sun exposure.
Atrial Fibrillation and Flutter
Grade 3 atrial fibrillation or flutter occurred in 1.1% of 1029 patients 
treated with CALQUENCE, with all grades of atrial fibrillation or flutter 
reported in 4.1% of all patients. The risk may be increased in patients 
with cardiac risk factors, hypertension, previous arrhythmias, and 
acute infection. Monitor for symptoms of arrhythmia (e.g., palpitations,  
dizziness, syncope, dyspnea) and manage as appropriate.
ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed in 
greater detail in other sections of the labeling:
•  Serious and Opportunistic Infections [see Warnings and Precautions 

(5.1) in the full Prescribing Information]
•  Hemorrhage [see Warnings and Precautions (5.2) in the full 

Prescribing Information]
•  Cytopenias [see Warnings and Precautions (5.3) in the full Prescribing 

Information]
•  Second Primary Malignancies [see Warnings and Precautions (5.4) in 

the full Prescribing Information] 
•  Atrial Fibrillation and Flutter [see Warnings and Precautions (5.5) in 

the full Prescribing Information]
Clinical Trials Experience 
As clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect 
the rates observed in practice.
The data in the Warnings and Precautions reflect exposure to CALQUENCE 
100 mg approximately every 12 hours in 1029 patients with hematologic 
malignancies. Treatment includes CALQUENCE monotherapy in 820  
patients in 6 trials, and CALQUENCE with obinutuzumab in 209 patients 
in 2 trials. Among these recipients of CALQUENCE, 88% were exposed 
for at least 6 months and 79% were exposed for at least one year.  
In this pooled safety population, adverse reactions in ≥ 30% of 1029  
patients were anemia, neutropenia, upper respiratory tract infection, 
thrombocytopenia, headache, diarrhea, and musculoskeletal pain.
Chronic Lymphocytic Leukemia
The safety data described below reflect exposure to CALQUENCE (100 mg 
approximately every 12 hours, with or without obinutuzumab) in  

511 patients with CLL from two randomized controlled clinical trials [see 
Clinical Studies (14.2) in the full Prescribing Information].
The most common adverse reactions (≥ 30%) of any grade in patients  
with CLL were anemia, neutropenia, thrombocytopenia, headache, upper 
respiratory tract infection, and diarrhea.
ELEVATE-TN
The safety of CALQUENCE plus obinutuzumab (CALQUENCE+G), 
CALQUENCE monotherapy, and obinutuzumab plus chlorambucil 
(GClb) was evaluated in a randomized, multicenter, open-label, actively  
controlled trial in 526 patients with previously untreated CLL [see Clinical 
Studies (14.2) in the full Prescribing Information].
Patients randomized to the CALQUENCE+G arm were treated with 
CALQUENCE and obinutuzumab in combination for six cycles, then with 
CALQUENCE as monotherapy until disease progression or unacceptable 
toxicity. Patients initiated obinutuzumab on Day 1 of Cycle 2, continuing 
for a total of 6 cycles. Patient randomized to CALQUENCE monotherapy 
received CALQUENCE approximately every 12 hours until disease  
progression or unacceptable toxicity. The trial required age ≥ 65 years 
of age or 18 to < 65 years of age with a total Cumulative Illness Rating  
Scale (CIRS) > 6 or creatinine clearance of 30 to 69 mL/min, hepatic 
transaminases ≤ 3 times upper limit of normal (ULN) and total bilirubin 
≤ 1.5 times ULN, and allowed patients to receive antithrombotic agents 
other than warfarin or equivalent vitamin K antagonists.
During randomized treatment, the median duration of exposure to 
CALQUENCE in the CALQUENCE+G and CALQUENCE monotherapy arms 
was 27.7 months (range 0.3 to 40 months), with 95% and 92% and 89% 
and 86% of patients with at least 6 months and 12 months of exposure, 
respectively. In the obinutuzumab and chlorambucil arm the median 
number of cycles was 6 with 84% of patients receiving at least 6 cycles of 
obinutuzumab, 70% of patients received at least 6 cycles of chlorambucil. 
Eighty-five percent of patients in the CALQUENCE+G arm received at least 
6 cycles of obinutuzumab.
In the CALQUENCE+G and CALQUENCE monotherapy arms, fatal adverse 
reactions that occurred in the absence of disease progression and with 
onset within 30 days of the last study treatment were reported in 2% for 
each treatment arm, most often from infection. Serious adverse reactions 
were reported in 39% of patients in the CALQUENCE+G arm and 32%  
in the CALQUENCE monotherapy arm, most often due to events of  
pneumonia (2.8% to 7%).
In the CALQUENCE+G arm, adverse reactions led to treatment discontin-
uation in 11% of patients and a dose reduction of CALQUENCE in 7% of 
patients. In the CALQUENCE monotherapy arm, adverse reactions led to 
discontinuation in 10% and dose reduction in 4% of patients.
Tables 5 and 6 presents adverse reactions and laboratory abnormalities 
identified in the ELEVATE-TN trial.
Table 5: Common Adverse Reactions (≥ 15% Any Grade) with 
CALQUENCE in Patients with CLL (ELEVATE-TN)

Body System  
Adverse Reaction*

CALQUENCE
plus 

Obinutuzumab
N=178

CALQUENCE
Monotherapy 

N=179

Obinutuzumab 
plus  

Chlorambucil
N=169

All 
Grades

(%)

Grade 
≥ 3
(%)

All 
Grades

(%)

Grade 
≥ 3
(%)

All 
Grades

(%)

Grade 
≥ 3
(%)

Infections
Infection† 69 22‡ 65 14‡ 46 13‡

Upper respiratory 
tract infectiona

39 2.8 35 0 17 1.2

Lower respiratory 
tract infectionb

24 8 18 4.5 7 1.8

Urinary tract  
infection

15 1.7 15 2.8 5 0.6

Blood and lymphatic system disorders§

Neutropeniac 53 37 23 13 78 50
Anemiad 52 12 53 10 54 14
Thrombocytopeniae 51 12 32 3.4 61 16
Lymphocytosisf 12 11 16 15 0.6 0.6
Nervous system disorders
Headache 40 1.1 39 1.1 12 0
Dizziness 20 0 12 0 7 0
Gastrointestinal disorders
Diarrhea 39 4.5 35 0.6 21 1.8
Nausea 20 0 22 0 31 0
Musculoskeletal and connective tissue disorders
Musculoskeletal paing 37 2.2 32 1.1 16 2.4
Arthralgia 22 1.1 16 0.6 4.7 1.2
General disorders and administration site conditions
Fatigueh 34 2.2 23 1.1 24 1.2
Skin and subcutaneous tissue disorders
Bruisingi 31 0 21 0 5 0
Rashj 26 2.2 25 0.6 9 0.6
Vascular disorders
Hemorrhagek 20 1.7 20 1.7 6 0
* Per NCI CTCAE version 4.03
† Includes any adverse reactions involving infection or febrile neutropenia
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‡ Includes 3 fatal cases in the CALQUENCE plus obinutuzumab arm, 3 fatal cases 
in the CALQUENCE monotherapy arm and 1 fatal case in the obinutuzumab plus 
chlorambucil arm

§ Derived from adverse reaction and laboratory data
a Upper respiratory tract infection, nasopharyngitis and sinusitis
b Includes pneumonia, lower respiratory tract infection, bronchitis, bronchiolitis, 

tracheitis, and lung infection
c Includes neutropenia, neutrophil count decreased, and related laboratory data
d Includes anemia, red blood cell count decreased, and related laboratory data
e Includes thrombocytopenia, platelet count decreased, and related laboratory data
f Includes lymphocytosis, lymphocyte count increased, and related laboratory data
g Includes back pain, bone pain, musculoskeletal chest pain, musculoskeletal 

pain, musculoskeletal discomfort, myalgia, neck pain, pain in extremity and 
spinal pain

h Includes asthenia, fatigue, and lethargy
i Includes bruise, contusion, and ecchymosis
j Includes rash, dermatitis, and other related terms
k Includes hemorrhage, hematoma, hemoptysis, hematuria, menorrhagia,  

hemarthrosis, and epistaxis

Other clinically relevant adverse reactions (all grades incidence < 15%)  
in recipients of CALQUENCE (CALQUENCE in combination with  
obinutuzumab and monotherapy) included:
•  Neoplasms: second primary malignancy (10%), non-melanoma skin 

cancer (5%)
•  Cardiac disorders: atrial fibrillation or flutter (3.6%), hypertension (5%)
•  Infection: herpesvirus infection (6%)

Table 6: Select Non-Hematologic Laboratory Abnormalities (≥ 15% 
Any Grade), New or Worsening from Baseline in Patients Receiving 
CALQUENCE (ELEVATE-TN) 

Laboratory 
Abnormality*,a

CALQUENCE 
plus  

Obinutuzumab
N=178

CALQUENCE  
Monotherapy

N=179

Obinutuzumab 
plus  

Chlorambucil
N=169

All 
Grades 

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Uric acid increase 29 29 22 22 37 37
ALT increase 30 7 20 1.1 36 6
AST increase 38 5 17 0.6 60 8

Bilirubin increase 13 0.6 15 0.6 11 0.6
*Per NCI CTCAE version 4.03
a Excludes electrolytes

Increases in creatinine 1.5 to 3 times the upper limit of normal occurred 
in 3.9% and 2.8% of patients in the CALQUENCE combination arm and 
monotherapy arm, respectively.
ASCEND
The safety of CALQUENCE in patients with relapsed or refractory 
CLL was evaluated in a randomized, open-label study (ASCEND) 
[see Clinical Studies (14.2) in the full Prescribing Information]. The  
trial enrolled patients with relapsed or refractory CLL after at least one 
prior therapy and required hepatic transaminases ≤ 2 times upper limit of 
normal (ULN), total bilirubin ≤ 1.5 times ULN, and an estimated creatinine 
clearance ≥ 30 mL/min. The trial excluded patients having an absolute 
neutrophil count < 500/μL, platelet count < 30,000/μL, prothrombin 
time or activated partial thromboplastin time > 2 times ULN, significant 
cardiovascular disease, or a requirement for strong CYP3A inhibitors or 
inducers. Patients were allowed to receive antithrombotic agents other 
than warfarin or equivalent vitamin K antagonist.
In ASCEND, 154 patients received CALQUENCE (100 mg approximately 
every 12 hours until disease progression or unacceptable toxicity), 118 
received idelalisib (150 mg approximately every 12 hours until disease 
progression or unacceptable toxicity) with up to 8 infusions of a  
rituximab product, and 35 received up to 6 cycles of bendamustine and a 
rituximab product. The median age overall was 68 years (range: 32-90); 
67% were male; 92% were white; and 88% had an ECOG performance 
status of 0 or 1.
In the CALQUENCE arm, serious adverse reactions occurred in 29% of 
patients. Serious adverse reactions in > 5% of patients who received 
CALQUENCE included lower respiratory tract infection (6%). Fatal  
adverse reactions within 30 days of the last dose of CALQUENCE  
occurred in 2.6% of patients, including from second primary  
malignancies and infection.
In recipients of CALQUENCE, permanent discontinuation due to an  
adverse reaction occurred in 10% of patients, most frequently due to 
second primary malignancies followed by infection. Adverse reactions led 
to dosage interruptions of CALQUENCE in 34% of patients, most often  
due to respiratory tract infections followed by neutropenia, and dose  
reduction in 3.9% of patients.
Selected adverse reactions are described in Table 7 and non- 
hematologic laboratory abnormalities are described in Table 8. These 
tables reflect exposure to CALQUENCE with median duration of  
15.7 months with 94% of patients on treatment for greater than  
6 months and 86% of patients on treatment for greater than 12 months. 
The median duration of exposure to idelalisib was 11.5 months with  
72% of patients on treatment for greater than 6 months and 48% of 

patients on treatment for greater than 12 months. Eighty-three percent 
of patients completed 6 cycles of bendamustine and rituximab product.
Table 7: Common Adverse Reactions (≥ 15% Any Grade) with 
CALQUENCE in Patients with CLL (ASCEND)

Body System
Adverse Reaction*

CALQUENCE
N=154

Idelalisib plus 
Rituximab 

Product 
N=118

Bendamustine 
plus Rituximab 

Product
N=35

All 
Grades 

(%)

Grade  
≥ 3  
(%)

All 
Grades 

(%)

Grade  
≥ 3  
(%)

All 
Grades 

(%)

Grade  
≥ 3  
(%)

Infections 
Infection† 56 15‡ 65 28‡ 49 11
Upper respiratory 
tract infectiona

29 1.9 26 3.4 17 2.9

Lower respiratory 
tract infectionb

23 6 26 15 14 6

Blood and lymphatic system disorders §

Neutropeniac 48 23 79 53 80 40
Anemiad 47 15 45 8 57 17
Thrombocytopeniae 33 6 41 13 54 6
Lymphocytosisf 26 19 23 18 2.9 2.9
Nervous system disorders
Headache 22 0.6 6 0 0 0
Gastrointestinal disorders
Diarrheag 18 1.3 49 25 14 0
Vascular disorders
Hemorrhageh 16 1.3 5 1.7 6 2.9
General disorders 
Fatiguei 15 1.9 13 0.8 31 6
Musculoskeletal and connective tissue disorders
Musculoskeletal painj 15 1.3 15 1.7 2.9 0
*Per NCI CTCAE version 4.03
† Includes any adverse reactions involving infection or febrile neutropenia
‡ Includes 1 fatal case in the CALQUENCE monotherapy arm and 1 fatal case in the 

Idelalisib plus Rituximab arm
§  Derived from adverse reaction and laboratory data
a  Upper respiratory tract infection, rhinitis and nasopharyngitis
b Includes pneumonia, lower respiratory tract infection, bronchitis, bronchiolitis, 

tracheitis, and lung infection.
c Includes neutropenia, neutrophil count decreased, and related laboratory data
d Includes anemia, red blood cell decreased, and related laboratory data
e  Includes thrombocytopenia, platelet count decreased, and related laboratory data
f  Includes lymphocytosis, lymphocyte count increased and related laboratory data
g Includes colitis, diarrhea, and enterocolitis
h Includes hemorrhage, hematoma, hemoptysis, hematuria, menorrhagia, hemar-

throsis, and epistaxis
i  Includes asthenia, fatigue, and lethargy
j Includes back pain, musculoskeletal chest pain, musculoskeletal pain, muscu-

loskeletal discomfort, pain in extremity, myalgia, spinal pain and bone pain

Other clinically relevant adverse reactions (all grades incidence < 15%) in 
recipients of CALQUENCE included:
•  Skin and subcutaneous disorders: bruising (10%), rash (9%)
•  Neoplasms: second primary malignancy (12%), non-melanoma skin 

cancer (6%)
•  Musculoskeletal and connective tissue disorders: arthralgia (8%)
•  Cardiac disorders: atrial fibrillation or flutter (5%), hypertension (3.2%)
•  Infection: herpesvirus infection (4.5%)
Table 8: Select Non-Hematologic Laboratory Abnormalities (≥ 10% 
Any Grade), New or Worsening from Baseline in Patients Receiving 
CALQUENCE  (ASCEND)

Laboratory
Abnormality a

CALQUENCE 
N=154

Idelalisib plus 
Rituximab 

Product
N=118

Bendamustine 
plus Rituximab 

Product
N=35

All 
Grades 

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

All 
Grades 

(%)

Grade 
≥ 3 
(%)

Uric acid increase 15 15 11 11 23 23
ALT increase 15 1.9 59 23 26 2.9
AST increase 13 0.6 48 13 31 2.9
Bilirubin increase 13 1.3 16 1.7 26 11

Per NCI CTCAE version 5
a Excludes electrolytes

Increases in creatinine to 1.5 to 3 times ULN occurred in 1.3% of patients 
who received CALQUENCE.
USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary 
Based on findings in animals, CALQUENCE may cause fetal harm and 
dystocia when administered to a pregnant woman. There are no available 
data in pregnant women to inform the drug-associated risk. In animal 

reproduction studies, administration of acalabrutinib to animals during 
organogenesis resulted in dystocia in rats and reduced fetal growth in 
rabbits at maternal exposures (AUC) 2 times exposures in patients at the 
recommended dose of 100 mg approximately every 12 hours (see Data). 
Advise pregnant women of the potential risk to a fetus.
The estimated background risk of major birth defects and miscarriage for 
the indicated population is unknown. All pregnancies have a background  
risk of birth defect, loss, or other adverse outcomes. In the U.S.  
general population, the estimated background risk of major birth defects  
and miscarriage in clinically recognized pregnancies is 2-4% and  
15-20%, respectively.
Data 
Animal Data
In a combined fertility and embryo-fetal development study in  
female rats, acalabrutinib was administered orally at doses up to  
200 mg/kg/day starting 14 days prior to mating through gestational day 
[GD] 17. No effects on embryo-fetal development and survival were  
observed. The AUC at 200 mg/kg/day in pregnant rats was approximately  
9-times the AUC in patients at the recommended dose of 100 mg  
approximately every 12 hours. The presence of acalabrutinib and its  
active metabolite were confirmed in fetal rat plasma.
In an embryo-fetal development study in rabbits, pregnant animals  
were administered acalabrutinib orally at doses up to 200 mg/kg/day 
during the period of organogenesis (from GD 6-18). Administration of 
acalabrutinib at doses ≥ 100 mg/kg/day produced maternal toxicity and 
100 mg/kg/day resulted in decreased fetal body weights and delayed 
skeletal ossification. The AUC at 100 mg/kg/day in pregnant rabbits was 
approximately 2-times the AUC in patients at 100 mg approximately every 
12 hours.
In a pre- and postnatal development study in rats, acalabrutinib 
was administered orally to pregnant animals during organogenesis,  
parturition and lactation, at doses of 50, 100, and 150 mg/kg/day.  
Dystocia (prolonged or difficult labor) and mortality of offspring were  
observed at doses ≥ 100 mg/kg/day. The AUC at 100 mg/kg/day in 
pregnant rats was approximately 2-times the AUC in patients at 100 mg 
approximately every 12 hours. Underdeveloped renal papilla was also 
observed in F1 generation offspring at 150 mg/kg/day with an AUC  
approximately 5-times the AUC in patients at 100 mg approximately every 
12 hours.
Lactation
Risk Summary
No data are available regarding the presence of acalabrutinib or its  
active metabolite in human milk, its effects on the breastfed child, or on 
milk production. Acalabrutinib and its active metabolite were present in 
the milk of lactating rats. Due to the potential for adverse reactions in a 
breastfed child from CALQUENCE, advise lactating women not to breast-
feed while taking CALQUENCE and for at least 2 weeks after the final dose.
Females and Males of Reproductive Potential
Pregnancy
Pregnancy testing is recommended for females of reproductive potential 
prior to initiating CALQUENCE therapy.
Contraception 
Females
CALQUENCE may cause embryo-fetal harm and dystocia when  
administered to pregnant women [see Use in Specific Populations 
(8.1) in the full Prescribing Information]. Advise female patients of  
reproductive potential to use effective contraception during treatment 
with CALQUENCE and for at least 1 week following the last dose of 
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Three-Year Follow-Up of the ASCEND Trial: Acalabrutinib vs Rituximab 
Plus Idelalisib or Bendamustine in Relapsed/Refractory Chronic 
Lymphocytic Leukemia

Acalabrutinib is a second-gener-
ation inhibitor of Bruton tyro-
sine kinase (BTK) approved 

for the treatment of chronic lympho-
cytic leukemia (CLL).1 The phase 3 
ASCEND trial evaluated acalabrutinib 
vs the investigator’s choice of idelalisib 
plus rituximab or bendamustine plus 
rituximab. Eligible patients were adults 
with a diagnosis of CLL (as defined by 
the International Workshop on CLL 
[iwCLL]) who had received at least 
1 prior systemic therapy. The trial 
enrolled 310 patients. Stratification 
factors included presence of the 17p 
deletion (del[17p]), Eastern Coop-
erative Oncology Group (ECOG) 
performance status, and number of 
prior therapies. Patients were ran-
domly assigned to receive acalabruti-
nib (100 mg, twice daily) vs idelalisib 
(150 mg, twice daily) plus rituximab 
or bendamustine (70 mg/m2) plus 
rituximab. The primary endpoint was 
investigator-assessed progression-free 
survival (PFS). Patients with disease 

progression in the rituximab arm were 
allowed to cross over into the acalabru-
tinib arm. 

The patients’ median age was 67 
years (range, 32-90 years). They had 
received a median of 2 prior therapies 
(range, 1-10 prior therapies). Bulky 
disease (≥5 cm) was noted in 48.7% of 
patients, and 41.6% had Rai stage III/
IV disease. Cytogenetic abnormalities 
included unmutated immunoglobulin 
heavy chain (IGHV) in 78.4%, com-
plex karyotype in 31.0%, del(11q) in 
26.8%, and del(17p) in 15.8%. The 
median time on study was similar for 
all 3 treatment regimens (range, 34.2-
36.0 months).2 The median duration 
of exposure was 35.0 months with aca-
labrutinib, 11.5 months with idelalisib 
plus rituximab, and 5.6 months with 
bendamustine plus rituximab. Treat-
ment was discontinued by 19% of 
patients in the bendamustine arm, 
43% of patients in the acalabruti-
nib arm, and 85% of patients in the 
idelalisib arm.

The median PFS was not reached 
with acalabrutinib vs 16.8 months 
with pooled data from the 2 rituximab 
cohorts (hazard ratio [HR], 0.29; 95% 
CI, 0.21-0.41; P<.0001). The 3-year 
PFS was 63% vs 21%, respectively. 
Acalabrutinib also yielded superior 
PFS vs idelalisib plus rituximab (HR, 
0.31; 95% CI, 0.22-0.43; P<.0001) 
or bendamustine plus rituximab (HR, 
0.25; 95% CI, 0.16-0.40; P<.001; 
Figure 1). The median PFS was higher 
with acalabrutinib vs the investigator’s 
choice of therapy among patients with 
del(17p) (HR, 0.13; 95% CI, 0.06-
0.30; P<.0001) or without del(17p) 
(HR, 0.34; 95% CI, 0.24-0.48; 
P<.0001; Figure 2). Similar improve-
ments in median PFS were reported for 
patients with unmutated IGHV (HR, 
0.30; 95% CI, 0.21-0.42; P<.0001) or 
with mutated IGHV (HR, 0.32; 95% 
CI, 0.14-0.70; P<.0027). Treatment 
with acalabrutinib yielded a superior 
median PFS compared with the ritux-
imab combinations in all prespecified 
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Figure 1.  PFS in a 3-year 
follow-up analysis of the 
phase 3 ASCEND trial. 
aHazard ratios were based on 
a stratified Cox proportional 
hazards model, stratified by 
randomization stratification 
factors as recorded in 
an interactive voice/web 
response system. bP value was 
based on a stratified log-rank 
test, stratified by the same 
factors. BR, bendamustine 
plus rituximab; HR, 
hazard ratio; IdR, idelalisib 
plus rituximab; NR, not 
reached; PFS, progression-
free survival. Adapted 
from Jurczak W et al. 
ASH abstract 393. Blood. 
2021;138(suppl 1).2
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subgroups, including those based on 
number of prior therapies, Rai stage at 
screening, bulky disease, and complex 
karyotype. The median overall survival 
(OS) was not reached in either arm. 
At 2 years, however, the Kaplan-Meier 
curves showed separation between 
patients treated with acalabrutinib vs 
the investigator’s choice. The 3-year 
OS rates were 80% with acalabrutinib 
vs 73% with the rituximab-containing 
therapies (HR, 0.69; 95% CI, 0.43-
1.10; P=.1184). The objective response 

rate was similar for acalabrutinib vs the 
investigator’s choice of therapy (83% 
vs 85%, respectively; P=.62).

Adverse events (AEs) of grade 
3 or higher were observed in 62% 
of patients in the acalabrutinib arm, 
92% in the idelalisib plus rituximab 
arm, and 49% in the bendamustine 
plus rituximab arm. Grade 5 AEs 
were observed in 9%, 7%, and 6% 
of patients, respectively. AEs led to 
treatment discontinuation in 21%, 
65%, and 17%. Serious AEs associated 

with acalabrutinib therapy included 
pneumonia (8%), pyrexia (2%), and 
diarrhea (1%). 

References
1. Barf T, Covey T, Izumi R, et al. Acalabrutinib (ACP-
196): a covalent Bruton tyrosine kinase inhibitor with 
a differentiated selectivity and in vivo potency profile. J 
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Figure 2.  PFS in patients 
with or without deletion 17p 
in a 3-year follow-up analysis 
of the phase 3 ASCEND 
trial. aHazard ratios were 
based on an unstratified 
Cox proportional hazards 
model. bP values were based 
on an unstratified log-rank 
test. BR, bendamustine 
plus rituximab; HR, 
hazard ratio; IdR, idelalisib 
plus rituximab; NR, not 
reached; PFS, progression-
free survival. Adapted 
from Jurczak W et al. 
ASH abstract 393. Blood. 
2021;138(suppl 1).2

A Phase 2 Study Evaluating the Addition of Ublituximab and Umbralisib 
to Ibrutinib in Patients With Chronic Lymphocytic Leukemia: A Minimal 
Residual Disease–Driven, Time-Limited Approach

A phase 2 trial evaluated induc-
tion with ibrutinib monother-
apy, followed by ublituximab 

plus umbralisib (U2), in patients with 
detectable minimal residual disease 
(MRD).1 The multicenter, open-label 
trial enrolled patients who were receiv-
ing ongoing ibrutinib as any line of 
therapy for at least 6 months. Patients 
had detectable residual CLL in the 
peripheral blood according to flow 

cytometry, with a cutoff of 10-4. For 
patients with detectable MRD, U2 was 
added to ibrutinib therapy. Patients 
were serially monitored for MRD 
starting on day 1 of cycle 3. Patients 
who remained MRD-free for 4 weeks 
underwent treatment-free observation. 
Patients with detectable MRD contin-
ued with combination therapy for up 
to 24 cycles. The primary endpoint 
was the rate of undetectable MRD. 

Twenty-eight patients were evalu-
able for safety and 27 for efficacy. The 
patients were a median age of 64 years 
(range, 48-81 years). The median 
duration of ibrutinib monotherapy 
at study entry was 21 months (range, 
7-67 months). Sixty-eight percent 
of patients were receiving ibrutinib 
monotherapy as their first-line therapy, 
and all of the patients had achieved a 
partial response (PR) as their best 
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response during treatment with ibru-
tinib. Cytogenetic features included 
unmutated IGHV in 67%, del(11q) 
in 21%, and del(17p) in 7%. Two 
patients discontinued study therapy 
owing to AEs consisting of rash and/
or arthralgia. Grade 3/4 treatment-
emergent AEs included hypertension 
(7%), diarrhea (4%), elevated trans-
aminases (4%), and COVID-19 (4%). 

One patient died of COVID-19 com-
plications 103 days after discontinuing 
the U2 regimen and was not included 
in the efficacy evaluations.

Seventy-seven percent of patients 
achieved undetectable MRD. Nine-
teen percent of patients had detectable 
MRD and were continuing therapy, 
and 1 patient had completed 24 cycles 
of therapy and had detectable MRD. 

The median time to undetectable 
MRD was 7.4 months (95% CI, 4.6-
10.2 months; Figure 3). At the time of 
the report, only 1 patient had devel-
oped progressive disease.

Reference
1. Roeker LE, Leslie L, Soumerai J, et al. A phase 2 study 
evaluating the addition of ublituximab and umbralisib 
to ibrutinib in patients with chronic lymphocytic leu-
kemia: a minimal residual disease–driven, time-limited 
approach [ASH abstract 395]. Blood. 2021;138(suppl 1).
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New Acalabrutinib Formulation Enables Co-Administration With Proton 
Pump Inhibitors and Dosing in Patients Unable to Swallow Capsules 
(ELEVATE-PLUS)

Acalabrutinib is approved for 
the treatment of CLL and 
mantle cell lymphoma.1 The 

solubility of acalabrutinib decreases 
with increasing pH, and therefore 
concomitant use of proton pump 
inhibitors is not recommended.2 Addi-
tionally, cancer patients who have diffi-
culty swallowing capsules may require 
an alternative method of delivery. To 
address these issues, acalabrutinib was 
developed in a tablet form with an 
immediate-release film.3 The film coat-
ing eases swallowing of the tablet, and 
the tablet’s volume is reduced by 50% 

compared with the capsule formula-
tion. The acalabrutinib maleate tablet 
is quickly and completely released in 
vitro at all physiologic pH levels. 

Three open-label, single-dose, 
crossover phase 1 studies were con-
ducted to assess the pharmacologic and 
clinical properties of the acalabrutinib 
maleate tablet or acalabrutinib suspen-
sion formulation as compared with the 
capsules. The investigators also evalu-
ated the effects of a high-fat diet vs 
fasting on the properties of the tablet. 
These studies included 66 subjects to 
establish pharmacokinetic similarity 

between the acalabrutinib maleate 
tablet (100 mg) and the acalabrutinib 
capsule (100 mg); 14 patients who 
received the acalabrutinib maleate 
tablet (100 mg) plus rabeprazole; 16 
patients who received the acalabrutinib 
maleate tablet (100 mg) while follow-
ing a high-fat diet or in a fasting state; 
and 20 patients who received the acala-
brutinib maleate (100 mg) suspension 
delivered by a nasogastric tube for 
the assessment of pharmacokinetics. 
Pharmacodynamics were evaluated by 
measuring the BTK target occupancy 
in peripheral blood mononuclear cells.
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Systemic exposure of acalabruti-
nib and ACP-5862—its most preva-
lent pharmacologically active metabo-
lite—were bioequivalent between 
acalabrutinib and the acalabrutinib 
maleate tablet, showing a difference in 
the geometric mean exposures of less 
than 5% (Figure 4). The addition of 
a proton pump inhibitor to the acala-
brutinib maleate tablet did not confer 
any clinically relevant differences in 
exposure to acalabrutinib or ACP-
5862. The BTK target occupancy was 
at least 95% across all treatment arms. 
A high-fat diet did not affect exposure 

to acalabrutinib or ACP-5862, with 
a BTK target occupancy of 95% or 
higher observed across all treatment 
arms. Exposure to acalabrutinib and 
ACP-5862 was equivalent, with a dif-
ference of no more than 10% across 
the acalabrutinib maleate suspension 
(100 mg), delivery via nasogastric 
tube, and the acalabrutinib capsules 
(100 mg). Exposure to acalabrutinib 
and its major active metabolite was 
also equivalent between the capsules 
and the nasogastric suspension among 
the patients who did or did not receive 
a proton pump inhibitor. The novel 

acalabrutinib tablet formulation was 
associated with a favorable safety pro-
file. The majority of AEs were mild, 
with no serious cases reported.
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Characterization of Bruton Tyrosine Kinase Inhibitor–Related Adverse 
Events in a Head-to-Head Trial of Acalabrutinib vs Ibrutinib in Previously 
Treated Chronic Lymphocytic Leukemia

The ongoing phase 3 ELE-
VATE-RR trial is comparing 
acalabrutinib vs ibrutinib in 

previously treated patients with CLL.1,2 
The study enrolled 533 patients with 
centrally confirmed del(17p13.1) or 
del(11q22.3). Patients were randomly 
assigned to receive acalabrutinib (100 

mg, twice daily) or ibrutinib (420 mg, 
daily) until disease progression or unac-
ceptable toxicity. The patients were a 
median age of 66 years. Del(17p) was 
noted in 45% of patients and del(11q) 
was reported in 64%. After a median 
follow-up of 40.9 months, the median 
PFS in both arms was 38.4 months, 

thus demonstrating noninferiority of 
acalabrutinib compared with ibruti-
nib (HR, 1.00; 95% CI, 0.79-1.27). 
Safety results suggested a reduction in 
cardiovascular AEs in the acalabrutinib 
arm.

A post hoc analysis was conducted 
to provide a more detailed comparison 
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of the rates of AEs with acalabrutinib 
vs ibrutinib.2 The median treatment 
exposure was 38.3 months with acala-
brutinib vs 35.5 months with ibruti-
nib. Ibrutinib was associated with an 
exposure-adjusted higher incidence 
rate of any-grade atrial fibrillation/
flutter (2-fold; Figure 5), hypertension 
(2.8-fold; Figure 6), and bleeding (1.6-
fold). The exposure-adjusted time with 
event was also greater with ibrutinib by 
2.0-, 3.7-, and 1.8-fold, respectively. 
Ventricular arrhythmias occurred in 3 
patients in the ibrutinib arm vs none 
in the acalabrutinib arm. Sudden 

cardiac death occurred in 1 additional 
patient in the ibrutinib arm vs none 
in the comparator arm. The exposure-
adjusted incidence was higher with 
ibrutinib compared with acalabrutinib 
in terms of any-grade diarrhea (2.8 vs 
1.9), arthralgia (1.3 vs 0.6), back pain 
(0.5 vs 0.3), muscle spasms (0.7 vs 
0.2), and dyspepsia (0.5 vs 0.1). Aca-
labrutinib was associated with a higher 
exposure-adjusted incidence of cough 
(1.1 vs 1.3) and headache (1.1 vs 1.8).

Further characterization showed 
a prolonged median time to onset of 
atrial fibrillation/flutter of any grade 

with acalabrutinib (28.8 months [range, 
0.4-52.0 months]) vs ibrutinib (16.0 
months [range, 0.5-48.3 months]). The 
cumulative incidence of atrial fibrilla-
tion/flutter was lower with acalabruti-
nib compared with ibrutinib at all time 
points examined. The median time to 
hypertension was similar for acala-
brutinib (8.1 months [range, 0.0-44.0 
months]) and ibrutinib (7.0 months 
[range, 0.0-39.8 months]). However, 
the cumulative incidence of hyperten-
sion was lower with acalabrutinib for 
each time point examined. Based on 
Cox proportional hazard modeling, 
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acalabrutinib was favored over ibru-
tinib with rate reductions of 63% for 
new-onset atrial fibrillation/flutter and 
77% for new-onset hypertension. The 
lower incidences of atrial fibrillation/
flutter and hypertension reported with 
acalabrutinib were maintained in all 

subgroups. The median time to onset 
of bleeding was 1.2 months for both 
treatments. However, the cumula-
tive incidence of any-grade bleeding 
events was lower with acalabrutinib 
compared with ibrutinib at every time 
point examined. 
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A Quality-Adjusted Survival (Q-TWiST) Analysis to Assess Benefit-Risk 
of Acalabrutinib vs Idelalisib/Bendamustine Plus Rituximab or Ibrutinib 
Among Relapsed/Refractory Chronic Lymphocytic Leukemia Patients

The ELEVATE-RR trial and the 
ASCEND study investigated 
acalabrutinib among patients 

with previously treated CLL, with 
overall study populations of 533 and 
310, respectively.1,2 The comparator 
arm received treatment with ibrutinib 
monotherapy in the ELEVATE-RR 
study and rituximab plus idelalisib or 
bendamustine in the ASCEND study. 
A post hoc analysis was conducted to 
estimate the relative risk and benefit of 
therapies in the 2 studies. Treatment 
risk was evaluated based on toxicity, 
and benefit was evaluated based on the 
length of survival in the absence of dis-
ease progression or AEs, by calculating 
the quality-adjusted time without 
symptoms or toxicity (Q-TWiST), the 
mean duration of toxicity prior to dis-
ease progression (TOX), and the time 
from disease progression until death 
or the last follow-up (REL).3 TWiST 
was calculated as the difference in the 
mean durations of PFS and TOX.

An analysis of data from the 
ASCEND trial that used fixed utility 
values of 0.5 for TOX, 0.5 for REL, 
and 1 for TWiST showed that patients 
treated with acalabrutinib spent sig-
nificantly less time in the TOX state 
and the REL state, and more time 
in the TWiST state, compared with 
patients treated with the rituximab 
combinations (Table 1). Q-TWiST 
was significantly prolonged with 
acalabrutinib monotherapy vs ritux-
imab plus idelalisib or bendamustine 

Table 1.  Health State Analysis Among Patients in the ASCEND Trial

Health State
Estimated Difference Between the  
Treatment Arms (95% CI) P Value

TOX –0.73 (–1.24 to 0.24) .004

REL –2.25 (–3.50 to 1.60) <.001

TWiST 3.58 (2.42 to 4.47) <.001

Q-TWiST 1.96 (1.13 to 2.81) <.001

Q-TWiST, quality-adjusted time without symptoms or toxicity; REL, time from disease progression 
until death or the last follow-up; TOX, mean duration of toxicity prior to disease progression; TWiST, 
the difference in the mean durations of progression-free survival and TOX.
Adapted from Seymour JF et al. ASH abstract 3722. Blood. 2021;138(suppl 1).3

Table 2.  Health State Analysis Among Patients in the ELEVATE-RR Trial

Health State
Estimated Difference Between the  
Treatment Arms (95% CI) P Value

Based on Grade 2 to 4 AEs

TOX –2.56 (–4.91 to –0.34) .028

REL 0.37 (–1.82 to 2.59) .751

TWiST 3.68 (0.82 to 6.34) .010

Q-TWiST 2.58 (0.22 to 4.89) .031

Based on AE Frequency of ≤10%

TOX –2.51 (–5.02 to –0.15) .042

REL 0.37 (–1.82 to 2.60) .749

TWiST 3.63 (0.75 to, 6.54) .011

Q-TWiST 2.56 (0.19 to 4.83) .031

AE, adverse events; Q-TWiST, quality-adjusted time without symptoms or toxicity; REL, time from 
disease progression until death or the last follow-up; TOX, mean duration of toxicity prior to disease 
progression; TWiST, the difference in the mean durations of progression-free survival and TOX. 
Adapted from Seymour JF et al. ASH abstract 3722. Blood. 2021;138(suppl 1).3
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SEQUOIA: Results of a Phase 3 Randomized Study of Zanubrutinib vs 
Bendamustine + Rituximab in Patients With Treatment-Naive Chronic 
Lymphocytic Leukemia/Small Lymphocytic Lymphoma

Zanubrutinib is a second-
generation BTK inhibitor that 
has improved target selectivity 

compared with ibrutinib.1 Cohort 
1 of the global, open-label phase 3 
SEQUOIA trial evaluated zanubruti-
nib vs bendamustine plus rituximab in 
patients with treatment-naive CLL or 
small lymphocytic lymphoma (SLL).2,3 
Eligible patients met the iwCLL cri-
teria for treatment. They were ages 
65 years or older or were unsuitable 
for treatment with fludarabine, cyclo-
phosphamide, and rituximab. Patients 

in arm A received zanubrutinib (160 
mg, twice daily) until disease progres-
sion or unacceptable toxicity, and 
patients in arm B received 6 cycles of 
bendamustine (90 mg/m2, days 1 and 
2) plus rituximab (375 mg/m2, day 
1 of cycle 1, then 500 mg/m2, cycles 
2-6). Patients with del(17p) at screen-
ing were assigned to cohort 2/arm 
C, for treatment with zanubrutinib 
monotherapy, or to cohort 3/arm D, 
for treatment with zanubrutinib plus 
venetoclax. The primary endpoint was 
PFS by independent assessment.

The study randomly assigned 479 
patients without del(17p) to arms A 
and B.2 The patients’ median age was 
70 years (range, 66-75 years). Twenty-
nine percent of patients in each arm 
had Binet stage C disease, and 29% to 
31% had bulky disease (≥5 cm). In each 
arm, more than half of patients (52%-
53%) had unmutated IGHV. Del(11q) 
was reported in 18% of patients in arm 
A and 19% of patients in arm B. After a 
median follow-up duration of approxi-
mately 26 months, the 24-month 
PFS was 85.5% with zanubrutinib 
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Figure 7.  Median 
progression-free survival 
at 24 months in the phase 
3 SEQUOIA trial, which 
compared zanubrutinib 
vs bendamustine plus 
rituximab in patients 
with treatment-naive 
chronic lymphocytic 
leukemia or small 
lymphocytic lymphoma. 
BR, bendamustine plus 
rituximab. Adapted 
from Tam CS et al. ASH 
abstract 396. Blood. 
2021;138(suppl 1).2

(17.48 vs 15.52 months; difference, 
1.96 months; P<.001). 

In an analysis of the ELEVATE-
RR trial—which calculated TOX 
based only on grade 3/4 AEs—the 
TOX, REL, TWiST, and Q-TWiST 
values were not significantly different 
between acalabrutinib vs ibrutinib 
(P>.05 for each). However, significant 
differences emerged between the 2 
treatments when data sets for toxicity 
were narrowed to focus on particular 

events. For example, when grade 2 
to 4 AEs were included in the TOX 
calculation, acalabrutinib was favored 
over ibrutinib in terms of Q-TWiST 
(Table 2; Q-TWiST difference, 2.58; 
P=.031). Similarly, when calculated 
based on the AEs that occurred in 
at least 10% of patients, Q-TWiST 
was again significantly better among 
patients treated with acalabrutinib 
compared with ibrutinib (Q-TWiST 
difference, 2.56 months; P=.031).
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vs 69.5% with bendamustine plus 
rituximab (HR, 0.42; 95% CI, 0.27-
0.63; P<.0001; Figure 7). The median 
PFS was superior with zanubrutinib vs 
bendamustine plus rituximab in nearly 
all subgroups examined, including 
patients with bulky disease (HR, 0.52; 
95% CI, 0.27-0.97), patients with 
unmutated IGHV (HR, 0.24; 95% CI, 
0.24-0.43), and patients with del(11q) 
at baseline (HR, 0.21; 95% CI, 0.09-
0.50). Zanubrutinib had a more favor-
able safety profile vs bendamustine plus 
rituximab, with fewer AEs of grade 3 
or higher (53% vs 80%), fewer serious 
AEs (37% vs 50%), fewer AEs leading 
to dose reduction (8% vs 37%), and 
fewer AEs leading to discontinuation 

of study treatment (8% vs 14%). 
Arm D of the SEQUOIA trial is 

evaluating zanubrutinib plus veneto-
clax in patients with treatment-naive 
CLL/SLL with del(17p), with a 
planned enrollment of 80 patients. 
Preliminary results were available from 
35 enrolled patients. After a median 
follow-up of 9.7 months, 32 patients 
remained on study treatment. AEs of 
any grade were reported in 83% of 
patients, and serious AEs occurred in 
11%. Among 13 patients (37%) with 
AEs of grade 3 or higher, the most 
common were neutropenia (n=4) 
and diarrhea (n=2). One patient with 
ongoing grade 2 atrial fibrillation at 
baseline experienced grade 3 atrial 

fibrillation while receiving the study 
medication. No tumor lysis syndrome 
was observed. Among 31 patients 
available for efficacy analysis, the ORR 
was 96.8%.

References
1. Gaballa S, Pinilla-Ibarz J. BTK inhibitors in chronic 
lymphocytic leukemia. Curr Hematol Malig Rep. 
2021;16(5):422-432.
2. Tam CS, Giannopoulos K, Jurczak W, et al. 
SEQUOIA: results of a phase 3 randomized study 
of zanubrutinib versus bendamustine + rituximab in 
patients with treatment-naïve chronic lymphocytic 
leukemia/small lymphocytic lymphoma [ASH abstract 
396]. Blood. 2021;138(suppl 1).
3. Tedeschi A, Ferrant E, Flinn IW, et al. Zanubruti-
nib in combination with venetoclax for patients with 
treatment-naïve chronic lymphocytic leukemia or small 
lymphocytic lymphoma with del(17p): early results 
from arm D of the SEQUOIA (BGB-3111-304) trial 
[ASH abstract 67]. Blood. 2021;138(suppl 1).

Pirtobrutinib, A Next-Generation, Highly Selective, Non-Covalent BTK 
Inhibitor in Previously Treated CLL/SLL: Updated Results From the 
Phase 1/2 BRUIN Study

Pirtobrutinib is a highly selective, 
reversible inhibitor of BTK.1 
Its pharmacokinetic properties 

allow for sustained inhibition of BTK 
throughout the dosing interval. Pirto-
brutinib was designed to bind to BTK 
reversibly, and therefore inhibition of 
BTK is sustained even in the presence 
of high rates of BTK turnover. The 
phase 1/2 BRUIN study consisted of a 
dose-escalation phase, using a 3-plus-3 
design, followed by expansion.2 Intra-
patient dose escalation was allowed, and 
cohort expansion was permitted based 
on acceptable safety. Eligible patients 
had relapsed or refractory CLL/SLL 
or another B-cell non-Hodgkin lym-
phoma, with active disease in need of 
treatment. The escalation and expan-
sion doses of pirtobrutinib ranged from 
25 mg to 300 mg, administered daily. 
The investigators selected 200 mg daily 
as the recommended phase 2 dose.

The efficacy population included 
261 patients, whose median age was 
69 years (range, 36-88 years). The 
median number of prior lines of 
therapy was 3 (range, 1-11). All of the 

patients had received prior therapy 
with a BTK inhibitor, and 88% had 
received an anti-CD20 antibody. Rea-
sons for discontinuation of prior BTK 
inhibitor therapy included progressive 
disease (75%) and toxicity or other 
(25%). The most common cytogenetic 
feature was unmutated IGHV (84%). 
The median follow-up was 9.4 months 

(range, 0.3-27.4 months), and 74% of 
patients remained on pirtobrutinib.

Among 252 evaluable patients,  
the ORR was 68% (95% CI, 62%-
74%), including complete responses 
in 1% (Figure 8). Despite prior treat-
ment with a BTK inhibitor, nearly all 
patients had some reduction in tumor 
volume in response to pirtobrutinib. 

ABSTRACT SUMMARY MAJIC: A Phase 3 Prospective, Multicenter, 
Randomized, Open-Label Trial of Acalabrutinib Plus Venetoclax vs 
Venetoclax Plus Obinutuzumab in Previously Untreated Chronic 
Lymphocytic Leukemia or Small Lymphocytic Lymphoma

The multicenter, open-label, randomized phase 3 MAJIC trial is investigating venetoclax 
combined with either acalabrutinib (arm 1) or obinutuzumab (arm 2) in treatment-naive 
CLL/SLL patients (Abstract 1553). This noninferiority trial has a planned enrollment of 
approximately 750 adults with disease requiring treatment, an ECOG performance 
status of 2 or lower, and adequate organ function. Stratification factors include age, 
del(17p) and/or TP53 mutation status, and IGHV mutation status. After 12 cycles of vene-
toclax combination therapy, patients with at least a PR and undetectable MRD of 10-5 
will stop treatment. Patients with detectable MRD will continue combined treatment 
(arm 1) or venetoclax monotherapy (arm 2). Venetoclax will be administered for up to 24 
months. The primary endpoint is investigator-assessed PFS. Key secondary endpoints 
include undetectable MRD at sequential time points, efficacy, safety, and quality of life.
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Moreover, reduction in tumor volume 
was observed in patients who had 
discontinued prior BTK inhibitor 
therapy, whether because of disease 
progression or poor tolerance, and 
in patients who had been previously 
treated with venetoclax. The median 
PFS was not estimable (95% CI, 17.0 
months to not estimable). Among 
patients with prior exposure to a BTK 
inhibitor and venetoclax, the median 
PFS was 18 months (95% CI, 10.7 
months to not estimable). Subgroup 
analysis showed favorable response 
rates, regardless of the prior therapy, 

the reason for prior discontinuation 
of BTK-inhibitor therapy, or the pres-
ence of unfavorable genetics. BTK 
C481 mutation status did not predict 
benefit from pirtobrutinib.

Pirtobrutinib was generally well 
tolerated. No dose-limiting toxicities 
were reported, and the maximum tol-
erated dose was not reached. The daily 
dose of pirtobrutinib was 200 mg or 
higher in 96% of patients. Only 1% 
of patients permanently discontinued 
pirtobrutinib therapy owing to treat-
ment-related AEs. The most common 
grade 3/4 treatment-related AEs were 

neutropenia (8%) and fatigue (1%). 
Other grade 3/4 treatment-related 
AEs, each observed in less than 1% of 
patients, included diarrhea, rash, hem-
orrhage, and hypertension. Treatment-
emergent atrial fibrillation/flutter of 
any grade was noted in 2% of patients.
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Matching-Adjusted Indirect Treatment Comparison of Acalabrutinib 
Alone or in Combination With Obinutuzumab vs Ibrutinib or 
Venetoclax Plus Obinutuzumab in Patients With Treatment-Naive 
Chronic Lymphocytic Leukemia

The ELEVATE-RR study com-
pared acalabrutinib vs ibruti-
nib in previously treated CLL 

patients.1 To estimate the efficacy and 
safety of acalabrutinib with or without 
obinutuzumab vs other therapies in 
treatment-naive patients with CLL, an 
unanchored, matching-adjusted, indi-
rect treatment comparison (MAIC) 

analysis was performed based on 
patient data from the ELEVATE-TN, 
Alliance, and CLL-14 trials.2-6 

Among patients treated with first-
line acalabrutinib vs ibrutinib mono-
therapy, the PFS was similar (HR, 
0.83; 95% CI, 0.50-1.37; P=.454), as 
was the median OS (HR, 0.69; 95% 
CI, 0.37-1.29; P=.247). In contrast, 

the MAIC analysis yielded a signifi-
cant improvement with acalabrutinib 
plus obinutuzumab compared with 
ibrutinib monotherapy for the median 
PFS (HR, 0.48; 95% CI, 0.27-0.88; 
P=.017) and OS (HR, 0.41; 95% CI, 
0.18-0.91; P=.029). Based on MAIC 
analysis, there was no significant differ-
ence with acalabrutinib monotherapy 
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Figure 8.  Best responses in an updated 
analysis of the phase 1/2 BRUIN 
study, which evaluated pirtobrutinib 
in patients with previously treated 
chronic lymphocytic leukemia or small 
lymphocytic lymphoma. CR, complete 
response; NE, not evaluable; ORR, 
objective response rate; PD, progressive 
disease; PR, partial response; PR-L, 
partial response with lymphocytosis; 
SD, stable disease. Adapted from Mato 
AR et al. ASH abstract 391. Blood. 
2021;138(suppl 1).2
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compared with venetoclax plus obinu-
tuzumab for PFS (HR, 0.96; 95% 
CI, 0.56-1.65; P=.883) or OS (HR, 
0.99; 95% CI, 0.51-1.91; P=.974). 
However, patients treated with acala-
brutinib plus obinutuzumab had a sig-
nificantly prolonged PFS (HR, 0.38; 
95% CI, 0.20-0.73; P=.004; Figure 9) 
and an improved OS (HR, 0.43; 95% 
CI, 0.19-0.99; P=.047). 

MAIC analysis also showed a 
favorable safety profile for acalabruti-
nib monotherapy vs ibrutinib mono-
therapy and for acalabrutinib plus 
obinutuzumab vs ibrutinib mono-
therapy. Acalabrutinib monotherapy 

was associated with a significantly 
lower rate of grade 3 or higher AEs, 
including decreased neutrophil count 
(P<.001), decreased platelet count 
(P=.006), atrial fibrillation (P=.001), 
and hypertension (P<.001). The rates 
of these same AEs of grade 3 or higher 
were also lower in patients treated 
with acalabrutinib plus obinutuzumab 
compared with ibrutinib monotherapy 
(P<.05 for decreased neutrophil count, 
decreased platelet count, atrial fibril-
lation, and hypertension). Compared 
with venetoclax plus obinutuzumab, 
acalabrutinib with or without obinu-
tuzumab yielded significantly lower 

rates of grade 3 or higher infusion-
related reaction, leukopenia, neutro-
penia, and nonmelanoma skin cancer 
(P<.05 for each). In addition, acala-
brutinib monotherapy was associated 
with lower rates of febrile neutropenia, 
secondary primary malignancy, and 
thrombocytopenia compared with 
venetoclax plus obinutuzumab (P<.05 
for each).
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Figure 9.  Progression-free 
survival among patients 
treated with acalabrutinib plus 
obinutuzumab or venetoclax plus 
obinutuzumab in an unanchored, 
matching-adjusted, indirect 
treatment comparison analysis of 
patient data from the ELEVATE-
TN, Alliance, and CLL-14 trials. 
The comparator was the reference 
group in the HR calculation; 
an HR <1 is therefore in 
favor of acalabrutinib plus 
obinutuzumab. HR, hazard 
ratio. Adapted from Davids MS 
et al. ASH abstract 2633. Blood. 
2021;138(suppl 1).2

ABSTRACT SUMMARY Phase II Study of Acalabrutinib and High-
Frequency Low-Dose Subcutaneous Rituximab in Patients With Previ-
ously Untreated Chronic Lymphocytic Leukemia/Small Lymphocytic 
Lymphoma

A single-arm, single-center phase 2 study investigated high-frequency/low-dose ritux-
imab plus acalabrutinib in 37 treatment-naive CLL/SLL patients (Abstract 2640). After 6 
cycles of combination therapy and 6 cycles of acalabrutinib monotherapy, patients with 
undetectable MRD stopped treatment, whereas those with detectable MRD continued 
with acalabrutinib monotherapy. Patients were a median age of 67 years, and 70% had 
at least 1 high-risk genetic feature. Grade 3/4 AEs included infection (13.5%), anemia 
(8.1%), and neutropenia (8.1%). There were 11 serious AEs. After a median follow-up 
of 14.0 months, the ORR was 100%, with 1 CR, 20 PRs, and 6 PRs with lymphocytosis. 
Although the ORR was high, only 1 patient achieved a CR, and none achieved MRD-
negative CR. The low rate of CRs suggests that additional agents may be necessary to 
improve the efficacy of time-limited therapy in this patient setting.
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A Randomized Phase 3 Study of Venetoclax-Based Time-Limited 
Combination Treatments vs Standard Chemoimmunotherapy in Frontline 
Chronic Lymphocytic Leukemia of Fit Patients: First Co–Primary 
Endpoint Analysis of the International Intergroup GAIA (CLL13) Trial

The phase 3 CLL13 trial com-
pared 3 time-limited veneto-
clax combination regimens 

vs chemoimmunotherapy as first-line 
treatment in fit patients with CLL.1 
Enrolled patients had a Cumulative 
Illness Rating Scale (CIRS) score of at 
least 6 and a normal creatinine clear-
ance rate. The trial excluded patients 
with a TP53 mutation or del(17p) 
according to central screening. Strati-
fication factors included age, disease 
stage, and geographic region. The 
chemoimmunotherapy regimen con-
sisted of fludarabine, cyclophospha-
mide, and rituximab or bendamustine 
plus rituximab (arm 1; n=229). Vene-
toclax was combined with rituximab 
(arm 2; n=237), obinutuzumab (arm 
3; n=229), or obinutuzumab and 
ibrutinib (arm 4; n=231). Undetect-
able MRD was defined as less than 
10-4 based on 4-color flow cytometry.

The 926 patients were a median 
age of 61 years (range, 27-84 years) and 
had a median CIRS score of 2 (range, 
0-7). More than half of patients (56%) 

had unmutated IGHV and 18% had 
del(11q). The median follow-up was 
27.9 months. The rate of undetect-
able MRD at month 15 was 52.0% 
in arm 1, 57.0% in arm 2, 86.5% in 
arm 3, and 92.2% in arm 4 (Figure 
10). The rate of undetectable MRD 
was significantly different in arm 3 vs 
arm 1 (P<.001), meeting the co–pri-
mary endpoint of undetectable MRD 
with obinutuzumab plus venetoclax 
vs chemoimmunotherapy. Rates of 
undetectable MRD in the peripheral 
blood were 37.1% in arm 1, 43.0% in 
arm 2, 72.5% in arm 3, and 77.9% in 
arm 4. The ORRs were similar across 

the 4 arms. However, the CR rate 
ranged from a low of 31% in arm 1 
to a high of 61.9% in arm 4. Interim 
analysis of PFS was postponed owing 
to a low number of events.

In arms 1 to 4, AEs of grade 3 or 
higher of particular interest included 
febrile neutropenia, infections, and 
tumor lysis syndrome (Table 3). 
Grade 5 AEs occurred in 27 patients: 
12 during treatment or through day 
84 of the study, and 15 during the 
follow-up period. The most common 
grade 5 AEs occurring prior to day 
84 were non–COVID-19 infection 
(n=4), secondary neoplasia other than 
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Figure 10.  uMRD in 
the peripheral blood 
in the phase 3 CLL13 
trial, which compared 
time-limited venetoclax 
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chemoimmunotherapy 
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fit patients with chronic 
lymphocytic leukemia. ITT, 
intention to treat; uMRD, 
undetectable minimal 
residual disease. Adapted 
from Eichhorst B et al. 
ASH abstract 71. Blood. 
2021;138(suppl 1).1

Table 3.  Grade 3 or Higher Adverse Events of Special Interest

Adverse Event Arm 1 (%) Arm 2 (%) Arm 3 (%) Arm 4 (%)

Febrile Neutropenia 11.1 4.2 3.1 7.8

Infections 19.9 11.4 14.0 22.1

Tumor Lysis Syndrome 4.2 10.1 8.8 6.5

Adapted from Eichhorst B et al. ASH abstract 71. Blood. 2021;138(suppl 1).1
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Richter transformation (n=4), and 
COVID-19 infection (n=2). The 
most common grade 5 AEs occurring 
after day 84 were secondary neoplasia 
other than Richter transformation 

(n=8), Richter transformation (n=3), 
and pneumonia (n=2). The rate of 
treatment discontinuation was less 
than 15% in all 3 venetoclax combi-
nation arms.
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Presentations in chronic lym-
phocytic leukemia (CLL) at 
the 63rd  American Society of 

Hematology (ASH) annual meeting 
provided important insights into the 
management of patients with treat-
ment-naive and relapsed/refractory 
disease. New data were presented for 
treatments such as the Bruton’s tyrosine 
kinase (BTK) inhibitors acalabrutinib, 
zanubrutinib, and pirtobrutinib; ubli-
tuximab/umbralisib; and venetoclax 
combinations.

BTK Inhibitors
Acalabrutinib
Dr Wojciech Jurczak presented 3-year  
follow-up data for the randomized 
phase 3 ASCEND study, which 
evaluated acalabrutinib in relapsed/
refractory CLL.1,2 The trial compared 
acalabrutinib vs 1 of 2 options as a 
control: either rituximab plus idelalisib 
or bendamustine plus rituximab (BR). 
The initial results of this important trial 
led the US Food and Drug Administra-
tion (FDA) to approve acalabrutinib 
for the treatment of relapsed/refrac-
tory CLL.1 Additionally, ASCEND 
was the first head-to-head randomized 
comparison of novel agents in this set-
ting. The primary endpoint of the trial 
demonstrated superior progression-free 
survival for acalabrutinib over both of 
the controls.1 Importantly, the updated 
analysis provided information about 

safety, showing that BTK inhibitors 
had superior safety vs phosphatidylino-
sitol 3-kinase (PI3K) inhibitors.2 The 
discontinuation rate for acalabrutinib 
owing to adverse events was low, at 
20%. In contrast, adverse events led 
60% of patients to discontinue ide-
lalisib. This rate of discontinuation 
exceeded 70% when adding patients 
who stopped idelalisib owing to pro-
gressive disease. Importantly, these data 
can help clinicians make prospective 
sequencing decisions about whether 
BTK inhibitors should proceed a PI3K 
inhibitor. The 3-year follow-up analy-
sis confirmed the initial findings. The 
progression-free survival advantage for 
acalabrutinib over the controls contin-
ues to widen with time.

The randomized phase 3 ELE-
VATE-RR trial was a head-to-head 
comparison of acalabrutinib vs ibru-
tinib in the relapsed/refractory setting 
in patients with high-risk features, 
including deletion 11q or deletion 
17p.3 The primary endpoint in the trial 
was noninferiority of acalabrutinib vs 
ibrutinib. Many of the key secondary 
endpoints focused on safety. At the 
ASH meeting, Dr John Seymour pre-
sented results from an expanded safety 
analysis.4 The primary endpoint of the 
trial was met, in that acalabrutinib was 
noninferior to ibrutinib. Interestingly, 
there was an important safety signal for 
fewer cardiovascular events with acala-

brutinib. Acalabrutinib was associated 
with lower rates of atrial fibrillation, 
hypertension, all-grade bleeding events, 
and arthralgias. Overall, data from the 
original report and the expanded safety 
data analysis showed that acalabrutinib 
appeared to be equally effective to 
ibrutinib, but with a far more favorable 
safety profile.3,4 Based on these data 
and results of the ELEVATE-TN trial,5 

acalabrutinib is being increasingly used 
as a standard of care, in both the front-
line and relapsed/refractory settings.

The multicenter, prospective, 
randomized phase 3 MAJIC trial is 
comparing acalabrutinib plus veneto-
clax vs venetoclax plus obinutuzumab 
in the frontline setting. Dr Matthew 
Davids presented this study as a trial-
in-progress.6 I am a co-leader of the 
trial, along with Dr Davids and Dr Jeff 
Sherman. The trial will compare 2 dou-
blet regimens, using a minimal residual 
disease (MRD)-driven approach with 
1 vs 2 years of therapy in both arms. 
The trial will perform noninferiority 
hypothesis testing to evaluate if both 
regimens are equally effective. This trial 
is important because it is addressing 
the question of which is the best dou-
blet in the frontline setting. The trial 
will allow investigators to use MRD 
to make decisions about the duration 
of therapy, which is a new concept for 
the design of large, randomized clinical 
trials in CLL.
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Zanubrutinib
The randomized phase 3 SEQUOIA 
trial compared zanubrutinib vs BR 
in the frontline setting.7 This study is 
similar in design to the ALLIANCE 
trial, which compared ibrutinib with 
or without rituximab vs BR.8 Several 
novel agent–based regimens have now 
been compared against chemoim-
munotherapy in randomized trials.8-10 
The SEQUOIA study was designed to 
allow possible regulatory approval of 
zanubrutinib in the frontline setting. 
This BTK inhibitor demonstrated a 
favorable adverse event profile, as well 
as superior progression-free survival 
vs BR in all subgroups. The results are 
similar to those reported with ibrutinib 
(vs BR) in the ALLIANCE trial,8 and 
they may lead to the FDA approval of 
zanubrutinib in the frontline setting. 
The study provided further confirma-
tory evidence supporting zanubrutinib 
as a next-generation BTK inhibitor that 
is active and safe in both the frontline 
and relapsed/refractory settings.

Dr Alessandra Tedeschi presented 
early results from one of many arms of 
the phase 3 SEQUOIA trial, which is 
evaluating zanubrutinib (BGB-3111) 
in patients with treatment-naive CLL 
or small lymphocytic leukemia.11 These 
data are for a relatively small group 
of patients (<100) with deletion 17p 
who received zanubrutinib plus vene-
toclax. Treatment led to a high overall 
response rate and durable remissions. 
The safety profile appeared favorable as 
compared with safety data for ibrutinib 
plus venetoclax from the CAPTIVATE 
and GLOW trials.12,13 This preliminary 
report did not provide data for survival 
or MRD.

In another report of data from the 
SEQUOIA trial, zanubrutinib mono-
therapy in patients with deletion 17p 
was effective.14 It is likely that mono-
therapy will have fewer side effects than 
a combination regimen. The question 
now is whether patients with poor-risk 
features should receive a combination 
of 2 novel agents in a fixed-duration 
or MRD-driven strategy, or if mono-

therapy with a BTK inhibitor should 
be considered the standard of care.

Pirtobrutinib
Pirtobrutinib is a next-generation, 
highly selective, noncovalent BTK 
inhibitor under investigation in CLL. 
Pirtobrutinib was designed to be highly 
selective for BTK, but also to bind in 
a different location on that target in 
order to overcome resistance.15 The 
overall design was meant to be highly 
effective in both wild-type and cysteine 
481–mutated disease, while also being 
well tolerated based on the high speci-
ficity for BTK. The phase 1/2 BRUIN 
trial examined doses of pirtobrutinib 
between 25 mg and 300 mg once daily 
in patients with CLL and B-cell lym-
phomas.16 The trial followed a standard 
3-plus-3 design. I presented updated 
results for 252 patients with CLL who 
had received previous treatment with a 
covalent BTK inhibitor (100%). Other 
common previous therapies included 
venetoclax in 41% and PI3K inhibi-
tors in 20%. Most patients had also 
received chemoimmunotherapy.

Pirtobrutinib was extremely well 
tolerated. Only 1% of patients dis-
continued treatment owing to adverse 
events. The drug was active, with an 
overall response rate of 68%. For the 
entire study cohort in this analysis, the 
median progression-free survival was 
not reached. Among patients previ-
ously exposed to a BTK inhibitor and 
venetoclax, the median progression-
free survival was 18 months (median 
of 5 prior therapies). Importantly, the 
BRUIN study demonstrated that cyste-
ine 481 mutational status had no impact 
on progression-free survival in patients 
who discontinue a covalent BTK 
inhibitor owing to disease progression.16 
Pirtobrutinib is an important addition 
to therapy in terms of activity and 
safety profile. The drug addresses an 
unmet need for patients who develop 
progressive disease during treatment 
with covalent BTK inhibitors and for 
patients who are double-exposed to a 
BTK inhibitor and venetoclax.

Ublituximab/Umbralisib

Dr Lindsey Roeker presented results 
from a phase 2 study evaluating the 
addition of ublituximab/umbralisib 
(U2) to ibrutinib in patients with 
CLL.17 The study followed an MRD-
driven, time-limited approach. Patients 
with CLL are now being offered 
combination therapies consisting of 
doublets and triplets. Combination 
therapies are likely important for 
certain patients with high-risk disease 
and those with an inadequate response 
to targeted agents administered as 
monotherapies. However, this strategy 
can also lead to overtreatment of many 
patients. The study evaluated an “add-
on” approach, in which the combina-
tion of umbralisib plus ublituximab 
was added to ibrutinib. This regimen 
was administered in the frontline or 
relapsed/refractory settings to patients 
who had received ibrutinib for at least 
6 months, with the goal of inducing a 
deeper remission to allow discontinua-
tion of the drug. The primary endpoint 
was the rate of undetectable MRD. 
Key secondary endpoints included 
safety, time to undetectable MRD, and 
progression-free survival.

There were several take-home 
messages from the trial. The results 
showed that the U2 combination could 
be successfully added to ibrutinib from 
a safety perspective.17 In more than 
70% of patients, the treatment induced 
undetectable MRD in the peripheral 
blood with a sensitivity of 10-4. When 
patients discontinued treatment, they 
were able to maintain durable remis-
sions for prolonged periods. Among 
the 27 patients evaluable for efficacy, 
only 1 had developed progressive dis-
ease at the time of the report. Overall, 
this study demonstrated proof of con-
cept that an “add-on” approach for a 
PI3K inhibitor plus a BTK inhibitor 
can induce undetectable MRD and 
durable remissions. The study also pro-
vided additional evidence for the use 
of a venetoclax-free triple combination 
regimen, which could be viewed as a 
time-limited, MRD-driven approach.
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Venetoclax Combinations

Dr Barbara Eichhorst provided results 
of the phase 3 CLL13 trial, a 4-arm 
comparison of venetoclax plus ibrutinib 
vs venetoclax vs rituximab vs venetoclax 
plus obinutuzumab vs chemoimmu-
notherapy in the frontline setting.18 It 
should be noted that the report pro-
vided extremely preliminary data. This 
trial found that the venetoclax-based 
arms were superior to chemoimmuno-
therapy in terms of depth of remission. 
Another important finding was that 
rates of undetectable MRD appeared 
higher with obinutuzumab than ritux-
imab. The take-away message from 
this trial is that when venetoclax is 
combined with an anti-CD20 mono-
clonal antibody, the latter should be 
obinutuzumab based on the depth of 
remission. It was interesting to see this 
comparison of multiple venetoclax-
based arms in the frontline setting. 
Data are still lacking for safety and 
progression-free survival.

Dr Paolo Ghia presented 2-year 
post-randomization data from the 
CAPTIVATE study.19 This impor-
tant study was the first attempt at an 
MRD-driven approach for treatment 
with ibrutinib plus venetoclax. Patients 
received 3 months of ibrutinib followed 
by 12 months of combination therapy 
with ibrutinib plus venetoclax. Patients 
were then randomly assigned to treat-
ment based on their MRD status. 
Patients with undetectable MRD were 
randomly assigned to either continue 
treatment with ibrutinib or receive 
placebo. Patients with detectable MRD 
were randomly assigned to receive 
ibrutinib or continued therapy with 
ibrutinib plus venetoclax. The primary 
endpoint was comparison of 12-month 
disease-free survival in the undetectable 
MRD cohort. The presentation by Dr 
Ghia provided results for 24-month 
disease-free survival in patients with 
confirmed undetectable MRD.19 A 
previous report showed that there was 
no statistically significant difference in 
12-month disease-free survival between 
the ibrutinib vs placebo arms.12 There 

were no new cases of disease progres-
sion in either arm. This analysis again 
supports the earlier data showing 
that if a patient achieves undetectable 
MRD after 12 months of combination 
therapy with ibrutinib plus venetoclax, 
there is likely no benefit for continuing 
ibrutinib alone as maintenance therapy.

An analysis of patients with detect-
able MRD showed that continued 
treatment with ibrutinib plus veneto-
clax, but not ibrutinib alone, deepened 
response.19 There might be a subset of 
patients with detectable MRD in whom 
continued venetoclax-based therapy 
might deepen responses and possibly 
improve progression-free survival.
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