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Four buckets of agents (for now)
BTKi

§ Ibrutinib
§ Acalabrutinib
§ Zanubrutinib*
§ (Pirtobrutinib*)

*not approved for 
CLL/SLL

Key factors impacting treatment selection: 
--age
--comorbidities
--TP53 status (mutation or del(17p))
--IGHV mutation status 
--TN vs. RR setting (and prior treatment) 
--?other 

BCL2i

§ venetoclax

Anti-CD20

§ Rituximab

§ Obinutuzumab

PI3Ki

§ Idelalisib

§ Duvelisib

§ Umbralisib* 



Combinations are seemingly endless!

Ibrutinib/rituximab
Ibrutinib/obinutuzumab
Ibrutinib/venetoclax
Acalabrutinib/obinutuzumab

And the triplets are coming: 
Alliance A041702: RP3 of IO vs. IVO in untreated older patients (≥ 70 Years)  

BOVen (NCT03824483) Ph I/II trial of zanubrutinib/Obinutuzumab/venetoclax

Venetoclax/obinutuzumab
Idelalisib/rituximab
Umbralisib/ublituximab
Zanubrutinib/obinutuzumab

BTKi
§ Ibrutinib
§ Acalabrutinib
§ Zanubrutinib*
§ (Pirtobrutinib*)

BCL2i

§ venetoclax

Anti-CD20

§ Rituximab

§ Obinutuzumab

PI3Ki

§ Idelalisib

§ Duvelisib

§ Umbralisib*



Common BTKi adverse effects are likely related 
to spectrum of off-target kinase inhibition 

Andrew Lipsky,Nicole Lamanna, Managing toxicities of Bruton
tyrosine kinase inhibitors, Hematology Am Soc Hematol Educ
Program, 2020; Xiao Circulation. 2020 Dec 22;142(25):2443-2455

TEC
ITK
EGFR
CSK



What do discontinuation rates tell us? 
IBRUTINIB Discontinuation due to AEs

RESONATE 16%
Pooled analysis of prospective trials 12% (decreases annually) 
RWE ibrutinib 42%

Munir Am J Hematol 2019 Dec;94(12):1353-1363; Coutre Blood Adv 2019 Jun 25;3(12):1799-1807; 
Mato Haematologica 2018 May;103(5):874-879

RWE = Real World 
Experience



Pooled analysis of acalabrutinib toxicity

Furman Leukemia 2021 Apr 27.
doi: 10.1038/s41375-021-01252-y



Acalabrutinib vs. Ibrutinib: no difference in efficacy

(Fig 4C), respectively. The cumulative incidences of total
cardiac events also trended toward acalabrutinib (HR,
0.72; 95% CI, 0.52 to 1.0; Data Supplement). Any-grade
cardiac events led to treatment discontinuation in two
(0.8%) acalabrutinib-treated patients compared with 11
(4.2%) ibrutinib-treated patients (Data Supplement). No
ventricular tachyarrhythmia events occurred with acalab-
rutinib; one ibrutinib patient experienced grade 4 ven-
tricular fibrillation. One case of sudden cardiac death was
reported with ibrutinib in a 55-year-old male with no prior
cardiac history after approximately 8 months on treatment.

Rates of grade 3 or higher infections were comparable with
acalabrutinib (n 5 82 [30.8%]) and ibrutinib (n 5 79
[30.0%]) (Data Supplement); the most common grade 3 or
higher infections in at least 2% of patients in either arm
were pneumonia, sepsis, and urinary tract infection. The

cumulative incidences of any-grade and grade 3 or higher
infections are shown by arm in the Data Supplement.
Fungal opportunistic infection occurred in 10 (3.8%)
acalabrutinib patients, including five with pneumocystis
jirovecii pneumonia and five with Aspergillus infections,
and five (1.9%) ibrutinib patients, including two with As-
pergillus infections.

Richter transformation, most commonly manifested as
diffuse large B-cell lymphoma, occurred in 10 (3.8%)
acalabrutinib and 13 (4.9%) ibrutinib patients; the median
time to onset was 7.1months (range, 2.0-44.7months) and
11.5 months (range, 2.2-43.6 months), respectively (Data
Supplement). Six patients who developed Richter trans-
formation in each arm had del(17)(p13.1).

Bleeding events were less frequent with acalabrutinib
(n5 101 [38.0%]) versus ibrutinib (n5 135 [51.3%]; Data
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FIG 2. PFS, OS, and EFS. (A) Kaplan-Meier curve of IRC-assessed PFS (primary end point). (B) Kaplan-Meier curve of OS (secondary end point). (C)
Kaplan-Meier curve of IRC EFS. The Kaplan-Meier curves for IRC-assessed PFS cross at 33 months, indicating a violation of the proportional hazards
assumption. A sensitivity analysis on the basis of RMST, which is valid under nonproportional hazards, confirmed that acalabrutinib was noninferior to
ibrutinib, with a difference in RMST (acalabrutinib-ibrutinib) of 1.1 month (95% CI: 22.17 to 4.36) over 55 months. The lower bound of the 95% CI was
compared with an RMST noninferiority margin of25.83 months, derived from the HR noninferiority margin of 1.429. For the PFS analysis, three ibrutinib-
treated patients were censored because of PD or death immediately after missing two or more consecutive visits, and seven acalabrutinib and eight
ibrutinib patients were censored at random assignment because of no baseline assessment and/or no adequate postbaseline assessment. EFS, event-free
survival; HR, hazard ratio; IRC, Independent Review Committee; NE, not estimable; OS, overall survival; PD, progressive disease; PFS, progression-free
survival; RMST, restricted mean survival time.
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Supplement). Rates of major bleeding events were com-
parable (acalabrutinib: n 5 12 [4.5%]; ibrutinib: n 5 14
[5.3%]; Data Supplement). Second primary malignancies
excluding nonmelanoma skin cancers occurred in 24
(9.0%) and 20 (7.6%) acalabrutinib and ibrutinib patients,
respectively (Data Supplement); incidences of all second
primary malignancies are shown in the Data Supplement.

Deaths because of adverse events within the treatment-
emergent period were reported in 17 (6.4%) acalabrutinib
and 25 (9.5%) ibrutinib patients (Data Supplement).

DISCUSSION

Herein, we describe the first randomized, phase III trial
comparing ibrutinib with acalabrutinib in patients with
relapsed CLL. In this study, acalabrutinib, a more selective

BTKi, demonstrated similar efficacy versus ibrutinib on the
primary end point of IRC-assessed PFS. Concomitantly,
lower frequencies of common adverse events (such as
diarrhea, arthralgia, contusion, back pain, muscle spasms,
and dyspepsia) and overall cardiac events, including hy-
pertension and significant decreases in atrial fibrillation,
were observed with acalabrutinib. There was increased
treatment exposure to acalabrutinib with fewer serious
adverse events. Other events typically associated with CLL
natural history, such as Richter transformation and non-
cutaneous malignancies, were similar between arms.
Collectively, this study met the primary end point of non-
inferiority and demonstrated that acalabrutinib has similar
efficacy to ibrutinib but is generally better tolerated in
patients with higher-risk relapsed or refractory CLL.

No. of Events/Patients

Subgroup Analysis

Age group, years
   < 65
   ≥ 65 to < 75
   ≥ 75

Sex
   Male
   Female

ECOG at random assignmenta

   0, 1
   2

Rai stage at screening
   0-II
   III-IV

Bulky disease, cm
   < 5
   ≥ 5

No. of prior therapiesa

   1-3
   ≥ 4

Presence of del(17)(p13.1)a

   Yes
   No

Presence of del(11)(q22.3)
   Yes
   No

TP53 mutation
   Yes
   No

IGHV
   Mutated
   Unmutated

Complex karyotype
   Yes
   No

77/124
46/100
20/44

105/185
38/83

128/248
15/20
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77/131

66/138
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122/239
21/29

76/124
67/144
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58/100
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52/116
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FIG 3. Prespecified subgroup analysis of IRC-assessed PFS. aPer interactive voice-web response system record. ECOG, Eastern Cooperative Oncology
Group; HR, hazard ratio; IGHV, immunoglobulin heavy chain variable region; IRC, Independent Review Committee; PFS, progression-free survival.
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Acalabrutinib vs. Ibrutinib: rates of Atrial fib and HTN

8

high-risk prognostic factors per National Comprehensive
Cancer Network guidelines,35 although the value of
del(11)(q22.3) as a prognostic factor is questionable with
BTKi therapies.36 However, these findings are potentially
even more relevant to individuals earlier in the disease
course. Patients with previously untreated disease have
longer expected survival times37 and therefore potentially
longer time on BTKi therapy. The improved tolerability of
acalabrutinib suggests that it would be an equally effective
yet safer initial treatment than ibrutinib in treatment-naive

patients, particularly in those with pre-existing cardiovas-
cular complications.

In summary, in this first directly comparative phase III trial of
ibrutinib with acalabrutinib in CLL, acalabrutinib is non-
inferior in PFS and provides improved safety with fewer atrial
fibrillation events and discontinuations because of adverse
events versus ibrutinib. These clinical trial findings dem-
onstrate that acalabrutinib is better tolerated and has similar
efficacy to ibrutinib in previously treated patients with CLL.
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FIG 4. (Continued).
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What to do for my patient on longstanding ibrutinib 
needing discontinuation for AEs?

• Does the patient need ongoing 
treatment? 

• Change to alternative irreversible BTKi
• Acalabrutinib
• Zanubrutinib? (not approved)

• Change to reversible BTKi
• Pirtobrutinib? (not approved)

Awan Blood Adv 2019 May 14;3(9):1553-1562; Rogers Haematologica. 2021 Mar 18. doi: 
10.3324/haematol.2020.272500



Zanubrutinib:  
§ Currently approved for RR MCL

§ Listed in NCCN as option for ibrutinib 
intolerance 

§ Favorable safety profile: 
Most AEs were of grade 1 or 2 severity 
Grade 3/4 AEs were uncommon 
(neutropenia, anemia, pneumonia, 
disseminated zoster) 
1 pt with atrial fibrillation 
1 pt with major hemorrhage   

Comparative trials in Waldenstroms reported!

Tam Blood 2019 Sep 12;134(11):851-859

First Interim Analysis of the Phase III ALPINE Study of 
Zanubrutinib versus Ibrutinib In Patients with Relapsed or 
Refractory CLL/SLL – Results reported at EHA 2021 
(Hillmen P et al. EHA 2021;Abstract LB1900)

ALPINE



Management of AEs of Interest: 
AFib, bleeding risk  

KEY POINTS: 
--use CHA2DS2-VASc score to determine drug hold until AF 
control vs. discontinuation 
--avoid vitamin K antagonists for anticoagulation 
--avoid BTKi when dual antiplatelet therapy is needed 

Lipsky and Lamanna Hematology Am Soc Hematol Educ Program (2020) 
2020 (1): 336–345



Management of AEs of special interest: HTN, 
diarrhea, headache 

KEY POINTS: 
--ensure good BP control prior to starting BTKi
--evening dose of BTKi may mitigate diarrhea 
--acetaminophen or caffeine for headaches 

Lipsky and Lamanna Hematology Am Soc Hematol Educ Program (2020) 
2020 (1): 336–345



Targeting BCL2 in CLL: Focus on toxicity



CLL14, MURANO: Venetoclax plus anti-CD20 antibody offers fixed 
duration treatment with manageable toxicity 

CLL14 (TN CLL): 

§ Fixed duration treatment for 12 
cycles 

Obinutuzumab weekly x 4, then 
D1 of C2-6
Venetoclax started on D22 of 
C1 with ramp up 

§ Major toxicities: 
NO tumor lysis related to 
venetoclax

§ Grade 3 or 4 events: 
Febrile neutropenia 5.2%
Infections 17.5% 

MURANO (RR CLL): 
§ Fixed duration treatment for 24 

cycles 
Venetoclax 5-week ramp up, 
then
Rituximab 500 mg/m2 C1, 375 
mg/m2 C2-6 

§ Major toxicities: 
1 tumor lysis related to 
venetoclax

§ Grade 3 or 4 events: 
Neutropenia 58% 

Fischer N Engl J Med 2019 Jun 6;380(23):2225-2236; Seymour N Engl J Med. 
2018 Mar 22;378(12):1107-1120



Venetoclax: TLS mitigation and management  

Approach: 
--assess TLS risk category 
--institute uric acid management (allopurinol vs. rasburicase)
--Hydration strategy (oral vs. IV)
--Determine treatment setting (inpatient vs. outpatient)

Fischer Hematology Am Soc Hematol Educ Program2020 Dec 4;2020(1):357-362



RWE: Venetoclax toxicity is slightly higher  

NOTABLE TOXICITIES: 
• 21% discontinuation rate 
• TLS 13.4%
• Neutropenic fevers 11.6%
• Grade 2 diarrhea 7.3%
• Opportunistic infection 8% 

Mato Haematologica Vol. 103 No. 9 (2018): September, 2018



COVID-19 and CLL Treatment 

17



Patients with CLL are less likely to respond 
to vaccination against SARS-CoV-2

Herishanu Blood 2021 Jun 10;137(23):3165-3173



Impact of treatment status and treatment on 
response to vaccine 

Variable Serologic response , 
N (%) 

Total P

Pos Neg
Treatment Status 

Untreated
Treated 

58%
16%

41%
84%

92
75

<0.001 

Treatment protocol
BTKi
Ven +/- anti-CD20 Ab

16%
14%

84%
86%

50
22

NS 

Anti-CD20 Ab (last 
treatment) 

At least 12m later
within <12m 

46%
0

55%
100%

55
22

<0.001

Modified from Herishanu Blood 2021 Jun 10;137(23):3165-3173



Treating CLL during the COVID-19 pandemic

Image from https://www.presentermedia.com/powerpoint-clipart/cost-benefit-risk-red-dice-pid-2631

28% case fatality rate from 
COVID-19 for CLL pts in 

GAIA/CLL13 trial 
(venetoclax-based)

Furstineau Leukemia 2020 Aug;34(8):2225-2229

Ibrutinib interferes with innate 
immunity in chronic 

lymphocytic leukemia 
patients during COVID-19 

infection
Fiorcari Haematologica 2021 Mar 11. doi: 

10.3324/haematol.2020.277392

Protective role of Bruton 
tyrosine kinase inhibitors in 

patients with chronic 
lymphocytic leukemia and 

COVID-19.
Thibaud Br J Haematol. 2020 Jul;190(2):e73-

e76.. Epub 2020 Jun 4.

The BTK inhibitor ibrutinib 
may protect against 
pulmonary injury in 
COVID-19-infected 
patients.
Treon.Blood. 2020 May 21;135(21):1912-1915

ERIC analysis: (1) COVID-19 severity increases with 
age; (2) antileukemic treatment (particularly BTK 

inhibitors) appears to exert a protective effect; (3) age 
and comorbidities did not impact on mortality, alluding to 

a relevant role of CLL and immunodeficiency. 
Scarfo Leukemia 2020 Sep;34(9):2354-2363



Summary

§ Monotherapy and combination targeted therapy in CLL are here
§ Managing toxicities in acute and chronic settings is critical
§ BTKi: toxicity/AEs may prompt change to another BTKi or change 

to another class of agents
§ BCL2 inhibitors: baseline assessment is key to preventing TLS
§ COVID-19 pandemic is an added wrinkle  
§ NOT ADDRESSED: financial toxicity 



• 56 yo man with CLL/SLL, mutated IGHV, no adverse 
cytogenetic features

• PMHx notable for severe GERD on chronic PPI, smokes 
2ppd 

• He opts for BR and has stable disease with persistent fatigue 
and mild dysphagia 

• Starts acalabrutinib 100mg BID. Given the interaction with 
proton pump inhibitors, he stops his PPI. 

• Over the next several days, he develops severe heartburn, 
myalgias, and right knee pain. He stays on treatment for 
approximately one month without any improvement. 

• Treatment is changed to zanubrutinib, he resumes his PPI, 
and all symptoms have resolved. 

Case 1: 56 yo man with CLL and severe GERD 


