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INTRODUCTION
• Bruton tyrosine kinase inhibitors (BTKi) provide 

effective treatment to several B-cell malignancies; 
however, duration of treatment is limited by AEs 
leading to treatment discontinuation, which occur 
early1-3

• BTKi-associated AEs are believed to be due to off-
target effects of BTK inhibitors

• Two phase 3 head-to-head studies against 
ibrutinib demonstrated patients taking 
zanubrutinib4,5 had

‒ lower rates of AEs leading to treatment 
discontinuation and death

‒ lower rates of atrial fibrillation at a median 
follow-up of 15-19 months

Kinase Selectivity of Zanubrutinib, Ibrutinib, 
Acalabrutinib, M27, and Orelabrutinib

1. Mato AR, et al. Haematologica. 2018;103(5):874-879. 2. Yazdy MS, et al. Blood. 2019;134(suppl 1):4311. 
3. Tam CS, et al. EHA 2019. Abstract PS1159. 4. Dimopoulos M, et al. EHA 2020. Abstract S225. 
5. Hillmen P, et al. EHA 2021. Abstract LB1900.
AE, adverse event; BTK, Bruton tyrosine kinase; MCL, mantle cell lymphoma; MZL, marginal zone lymphoma; 
WM, Waldenström macroglobulinemia.

Zanubrutinib, a BTKi approved for treatment of MCL, MZL, and WM, 
was designed to optimize selectivity and maximize BTK occupancy 

Assayed by Reaction Biology Corp. at 100X of IC50 (against BTK) concentration with IC50 (BTK)s 
of 0.71±0.09, 0.32±0.09, 24±9.2, 63±28 and 15±5.5 nM (n=3), for zanubrutinib, ibrutinib, 
acalabrutinib, M27, and orelabrutinib, respectively.



Study Design

Previously treated 
patients with 

CLL/SLL, WM, MCL, 
or MZL intolerant to 

prior BTKi

Cohort 1: 
intolerant to ibrutinib 

(n≈50)

Cohort 2: 
intolerant to 
acalabrutinib 

alone/and ibrutinib
(n≈40 [min 20])

Zanubrutinib
160 mg bid 

or 
320 mg qd

Screening 
at 

≤14 days

Treatment until 
PD, 

unacceptable toxicity,
treatment consent 

withdrawal, or 
study termination

Key Inclusion Criteria

• Ibrutinib and acalabrutinib intolerance
− Grade ≥2 nonhematologic toxicity for >7 days
− Grade ≥3 nonhematologic toxicity for any duration
− Grade 3 neutropenia with infection or fever
− Grade 4 hematologic toxicity that persists until 

BTKi therapy is discontinued due to toxicity 
− Resolution of BTKi toxicities to grade ≤1 or 

baseline prior to initiating zanubrutinib treatment
• Additional acalabrutinib intolerance criteria:

− Grade ≥1 nonhematologic toxicity for >7 days
− Grade ≥1 nonhematologic toxicity of any duration 

with ≥3 recurrent episodes
− Inability to use acid-reducing agents or 

anticoagulants due to current BTKi use
• Resolution of grade 1 BTKi toxicities to grade 0 or 

baseline prior to initiating zanubrutinib treatment

Key Exclusion Criteria
• Disease progression during prior BTKi treatment

bid, twice daily; BTKi, Bruton tyrosine kinase inhibitor; CLL, chronic lymphocytic leukemia; MCL, mantle cell lymphoma; MZL, marginal zone lymphoma; PD, progressive disease; qd, once daily; SLL, small lymphocytic lymphoma; 
WM, Waldenström macroglobulinemia.

Primary objective: To evaluate the safety of zanubrutinib in patients intolerant to 
ibrutinib and/or acalabrutinib treatment compared with their ibrutinib and/or 
acalabrutinib intolerance as assessed by the recurrence and the change in 
severity of AEs



Patient Baseline Characteristics and Disposition

Characteristics
Cohort 1 

(prior ibrutinib)
(n=57)

Cohort 2 
(prior acalabrutinib +/- ibrutinib)

(n=10)

Total
(N=67)

Indication, n (%)
CLL 38 (66.7) 5 (50.0) 43 (64.2)
WM 9 (15.8) 2 (20.0) 11 (16.4)
SLL 6 (10.5) 1 (10.0) 7 (10.4)
MCL 2 (3.5) 1 (10.0) 3 (4.5)
MZL 2 (3.5) 1 (10.0) 3 (4.5)

Age, median (range), year 71.0 (49-91) 73.5 (65-83) 71.0 (49-91)
Male, n (%) 30 (52.6) 6 (60.0) 36 (53.7)
ECOG PS 0, n (%) 33 (57.9) 4 (40.0) 37 (55.2)
No. of prior therapy regimens, median (range) 1.0 (1-12) 2.5 (1-5) 1.0 (1-12)
Time on prior BTKi,a median (range), months 10.61 (1.1-73.7) 3.33 (0.5-26.9) —
Patients remaining on treatment, n (%) 48 (84.2) 8 (80.0) 56 (83.6)
Patients remaining on study, n (%) 54 (94.7) 10 (100) 64 (95.5)
Patients discontinued from treatment due to AE, n (%) 4 (7.0)b 1 (10.0)c 5 (7.5)
Death 1 (1.8)d 0 1 (1.5)
Zanubrutinib exposure, median (range), months 11.6 (0.6-20.3) 9.8 (0.5-12.0) 11.1 (0.5-20.3)
Follow-up, median (range), months 12.3 (1.0-22.8) 10.4 (0.5-15.0) 12.0 (0.5-22.8)

aCumulative ibrutinib exposure for cohort 1 and acalabrutinib for cohort 2. bPenile bleed, COVID-19 pneumonia (fatal), increased alanine aminotransferase/aspartate transaminase, and autoimmune hemolytic anemia. cMyalgia. dCOVID-19 pneumonia.
AE, adverse event; BTKi, Bruton tyrosine kinase inhibitor; CLL, chronic lymphocytic leukemia; ECOG PS, Eastern Cooperative Oncology Group performance status; MCL, mantle cell lymphoma; MZL, marginal zone lymphoma; 
SLL, small lymphocytic leukemia; WM, Waldenström macroglobulinemia.

Data cutoff: 8 September 2021



Recurrence of Ibrutinib and Acalabrutinib Intolerance Events on Zanubrutinib
• 34/57 (59.6%) of patients who took ibrutinib 

and 7/10 (70.0%) of patients who took 
acalabrutinib did not have recurrence of any 
intolerance event

• No ibrutinib or acalabrutinib intolerance events 
recurred at a higher severity

• 81/115 (70.4%) ibrutinib intolerance events 
and 15/18 (83.3%) acalabrutinib intolerance 
events did not recur

• 25/38 (65.8%) grade 3 ibrutinib intolerance 
events and 3/4 (75.0%) grade 3 acalabrutinib 
intolerance events did not recur while on 
zanubrutinib

• All grade 4 intolerance events (neutropenia 
[n=2], ALT increase [n=1], AST increase [n=1]) 
did not recur on zanubrutinib

• 1 patient (1.5%) discontinued zanubrutinib 
due to recurrence of a prior intolerant event 
(myalgia; acalabrutinib)

a18 ibrutinib intolerance events (arthritis, bone pain, bronchitis, embolism, heart rate irregular, malaise, pericardial effusion, pleural effusion, pneumonia, psoriasis, pyrexia, sinusitis, subcutaneous abscess, supraventricular tachycardia, 
transaminases increased, ventricular extrasystoles, vertigo, and vomiting) occurred in 1 patient and did not recur on zanubrutinib. b11 acalabrutinib intolerance events (abdominal pain, asthenia, atrial fibrillation, dyspepsia, fatigue, groin pain, 
headache, insomnia, malaise, pain in extremity, and rash) occurred in 1 patient and did not recur on zanubrutinib (not shown here).
ALT, alanine aminotransferase; AST, aspartate aminotransferase.



Most Common Adverse Events Occurring in ≥7.5% of Patients 

AE, n (%) All Grades
(N=67)

Grades ≥3
(N=67)

Contusion/bruising 15 (22.4) 0 
Fatigue 14 (20.9) 0 
Myalgia 10 (14.9) 0 
Arthralgia 9 (13.4) 0 
Diarrhea 9 (13.4) 1 (1.5)
Hypertension 8 (11.9) 1 (1.5)
Dizziness 7 (10.4) 0 
Nausea 7 (10.4) 0
Pain in extremity 6 (9.0) 0 
Cough 5 (7.5) 0 
Epistaxis 5 (7.5) 0 
Insomnia 5 (7.5) 0 
Muscle spasms 5 (7.5) 0 
Neutropenia 5 (7.5) 5 (7.5)
Neutrophil count decreased 5 (7.5) 3 (4.5)
Petechiae 5 (7.5) 0 
Rash 5 (7.5) 0 
Urinary tract infection 5 (7.5) 0 

AE, adverse event; SAE, serious adverse event.

• Most patients (95.5%) experienced ≥1 AEs
• 29.9% of patients experienced ≥1 grade 3 AE
• The most common grade ≥3 AEs:

– Neutropenia/neutrophil count decrease: 8 (12.0%)
– Syncope: 2 (3.0%)

• 11.9% of patients experienced ≥1 SAE
• 7.5% of patients discontinue treatment due to AE
• Bleeding events occurred in 25 (37.3%; grade 1: 19 [28.4%], 

grade 2: 6 [9.0%]) patients
• Atrial fibrillation occurred in 3 patients (4.5%; all grade 2)
• Infections occurred in 26 (38.8%; grade 1: 3 [4.5%], grade 2: 18 

[26.9%], grade 3: 6 [6.0%]; grade 5: 1 [COVID-19; 1.5%]) patients
• Anemia occurred in 3 patients (3.1%; grade 1: 1 [1.5%], grade 2: 

2 [3.0%])
• Thrombocytopenia/platelet count decrease occurred in 3 patients 

(4.5%; all grade 1)



Efficacy by Investigator Assessment in Patients With >90-Day Study Duration

Response
Cohort 1 

(prior ibrutinib)
(n=57)

Cohort 2 
(prior acalabrutinib +/- ibrutinib)

(n=7)

Total
(n=64)

Disease control rate [SD or better], n (%) 54 (94.7) 6 (85.7) 60 (93.8)

Overall response rate [better than SD], n (%) 36 (63.2) 5 (71.4) 41 (64.1)

BOR Rate, n (%)
PR or bettera 36 (63.2) 5 (71.4) 41 (64.1)

SD 18 (31.6) 1 (14.3) 19 (29.7)

PD 1 (1.8) 1 (14.3) 2 (3.1)

Not done 2 (3.5)b 0 2 (3.1)

Time to BOR, median (range), months 5.5 (2.6-11.3) 7.9 (2.9-11.1) 5.6 (2.6-11.3)

Time to first overall response, median (range), 
months 2.92 (2.6-11.1) 3.02 (2.7-11.1) 2.96 (2.6-11.1)

aPR or better includes nodular partial response and very good partial response. bOne patient withdrew from study before first assessment timepoint due to syncope; 1 patient died from COVID-19 pneumonia before first response assessment.
BOR, best overall response; BTKi, Bruton tyrosine kinase inhibitor; PD, progressive disease; PLCG2, phospholipase C gamma 2 gene; PR, partial response; SD, stable disease.

• Disease parameters performed at study entry, in most cases after recent BTKi therapy, were used as baseline 
for response assessment

• Three of 5 patients who progressed had BTK/PLCG2 mutations associated with BTKi resistance at/after progression 



CONCLUSIONS
• Intolerable AEs experienced on ibrutinib and/or acalabrutinib were unlikely to recur while on zanubrutinib

– With a median follow-up of 12 months, 70.4% of ibrutinib intolerance events and 83.3% of acalabrutinib intolerance 
events did not recur while on zanubrutinib

– Of the intolerance events that recurred, 76.4% of ibrutinib and 33.3% of acalabrutinib intolerance events recurred 
at a lower severity; 23.5% of ibrutinib and 66.6% of acalabrutinib intolerance events occurred at the same severity

– No events recurred at a higher severity
– Only 1 patient (1.5%) discontinued zanubrutinib due to recurrence of a prior intolerance event (acalabrutinib)

• Zanubrutinib was tolerable, with 83.6% of patients remaining on zanubrutinib, and 7.5% of patients discontinued 
zanubrutinib due to AEs at the time of data cutoff

• Zanubrutinib was effective in at least maintaining response in 93.8% or improving response from baseline in 64.1% of 
patients 

• Exploratory biomarkers analysis results indicated that progression on zanubrutinib was associated with BTKi-
resistance mutations

• Zanubrutinib demonstrated favorable BTKi selectivity profiles over ibrutinib and acalabrutinib to support clinical finding
• These data suggest that zanubrutinib may provide a therapeutic option in patients intolerant to other BTKi across 

hematologic malignancies

AE, adverse event; BTKi, Bruton tyrosine kinase inhibitor.
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