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Changing Landscape of Chronic  
Lymphocytic Leukaemia Treatment

Introduction
The treatment landscape of chronic lymphocytic 
leukemia (CLL) has drastically changed in the 
past 5 years. Inhibition of the B-cell receptor path-
way, particularly of Bruton tyrosine kinase (BTK), 
is a major therapeutic target in B-cell malignan-
cies, including CLL. The introduction of BTK 
inhibitors has revolutionized the field of CLL. 
The first-in-class BTK inhibitor, ibrutinib, was 
approved for the treatment of patients with 
relapsed/refractory CLL by the US Food and 
Drug Administration (FDA) in February 2014. 
The initial approval was based on the phase III 
RESONATE trial, which compared single agent 
ibrutinib to ofatumumab in high-risk patients with 
relapsed/refractory CLL.1 Long-term follow-up of 

the RESONATE trial showed that at a median 
follow-up of 65.3 months, the median progres-
sion-free survival (PFS) of patients in the ibruti-
nib arm was 44.1 months versus 8.1 months in the 
ofatumumab arm [hazard ratio (HR) 0.148; 95% 
confidence interval (CI) 0.113–0.196]. This 
superiority in PFS was observed consistently 
across all baseline disease and patient characteris-
tics, including patients with high-risk features.2,3 
Two years later, in March 2016, the FDA 
approved ibrutinib as a first-line treatment for 
patients with untreated CLL. The approval was 
based on the results of the RESONATE-2 trial, 
which investigated the use of ibrutinib versus 
chlorambucil in 269 treatment-naïve patients 
with CLL aged 65 years or older.4 The long-term 
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follow-up of the RESONATE-2 trial indicated a 
sustained PFS and overall survival (OS) benefit 
with ibrutinib monotherapy versus chlorambucil 
in patients with previously untreated CLL includ-
ing those with high-risk features. At a median 
follow-up of 60 months, the PFS estimates were 
70% versus 12% (HR 0.146; 95% CI 0.098–
0.218), and the OS estimates were 83% versus 
68% (HR 0.450; 95% CI 0.266–0.761) – both 
favoring the ibrutinib arm.5,6

Given the promising long-term outcomes of both 
RESONATE and RESONATE-2 trials, the next 
rational step was to compare the ibrutinib-based 
treatment combinations to traditionally used 
chemoimmunotherapy regimens in the frontline 
setting. As such, the Alliance group designed a 
phase III multicenter study randomly assigning 
547 patients older than 65 years of age with treat-
ment-naïve CLL to chemoimmunotherapy with 
bendamustine–rituximab versus single agent ibru-
tinib versus ibrutinib and rituximab combination. 
At a median follow-up of 38 months, the 2-year 
PFS was 74% with bendamustine–rituximab 
(BR) versus 87% with single agent ibrutinib (HR 
0.39; 95% CI 0.26–0.58; p < 0.001) versus 88% 
in the ibrutinib plus rituximab arm (HR 0.38; 95% 
CI 0.25–0.59; p < 0.001). There was no significant 
difference between the ibrutinib arms with regard 
to PFS.7 In a similar fashion, the ECOG-ACRIN 
group randomly assigned 529 patients younger 
than 70 years of age with untreated CLL to chem-
oimmunotherapy with fludarabine, cyclophos-
phamide, rituximab (FCR) versus ibrutinib plus 
rituximab. At a median follow-up of 33.6 months, 
the results of the analysis for both PFS and OS 
endpoints favored ibrutinib plus rituximab over 
chemoimmunotherapy in patient with IGHV 
unmutated status. The 3-year PFS rate was 
89.4% versus 72.9% (HR 0.35; 95% CI 0.22–
0.56; p < 0.001) favoring the ibrutinib-containing 
arm. It is important to note that the difference in 
PFS at 3 years among patients with IGHV 
mutated CLL was not significant (87.7% in the 
ibrutinib–rituximab group and 88.0% in the 
chemoimmunotherapy group; HR 0.44; 95% CI 
0.14–1.36).8 Parallel to the afore-mentioned 
intergroup studies, the iLLUMINATE trial ran-
domly assigned patients with treatment-naïve 
CLL and older than 65 years of age or younger 
than 65 years with comorbidities to receive either 
obinutuzumab and chlorambucil versus obintu-
zumab and ibrutinib. After a median follow-up of 

31 months, the estimated 30-month PFS was 
79% in the ibrutinib plus obinutuzumab group 
and 31% in the chlorambucil plus obinutuzumab 
group.9 These studies have provided support for 
adopting targeted agents in select patient popula-
tions with treatment-naïve CLL.

Despite promising results associated with ibruti-
nib, its use has been limited by its toxicity profile. 
In the largest real-world analysis, with a median 
follow-up of 17 months, an estimated 41% of 
patients discontinued ibrutinib mainly due to 
unfavorable side effects. The most common tox-
icities include cardiovascular (atrial fibrillation, 
hypertension), diarrhea, skin rash and arthritis.10 
The availability of new generations of the same 
class, with more selective target inhibition, can 
improve on the side effect profile of ibrutinib. In 
this review, we elaborate on the landmark phase 
III trials that established a place for acalabrutinib 
in the treatment of patients with CLL and focus 
on unmet needs and future directions.

Acalabrutinib mechanism of action and 
pharmacodynamics
BTK is a proximal component of the B-cell recep-
tor signaling pathway and a therapeutic target for 
a wide range of B-cell malignancies including 
CLL. Acalabrutinib forms a covalent bond with 
Cys481 in the ATP-binding pocket which results 
in irreversible BTK inhibition. Unlike ibrutinib, 
acalabrutinib is more selective and does not 
inhibit other kinases, including EGFR, TEC, or 
ITK.11,12 Inhibition of both on-target and off- 
target kinases is known to contribute to ibrutinib-
related adverse events such as an increased risk of 
atrial fibrillation, bleeding (through TEK, ITK) 
and diarrhea (through EGFR).13–15 Toxicity is the 
most common reason for discontinuation of ibru-
tinib.10 For patients who discontinue ibrutinib 
due to intolerance, treatment with acalabrutinib 
is commonly well tolerated.16

In terms of dosing schedule, the phase I study of 
acalabrutinib in B-cell malignancies demon-
strated that all tested doses (100–400 mg daily 
and 100 mg twice daily) achieved superb BTK 
inhibition 4 h after dosing, but the 100 mg twice 
daily dosing schedule showed optimal inhibition 
24 h after dosing.11 However, BTK occupancy 
measured in the phase I studies of ibrutinib and 
acalabrutinib was performed in peripheral blood 
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mononuclear cells rather than in tissue compart-
ments.11,17 Given the fact that most B-cell recep-
tor activation and ensuing cell proliferation occur 
within lymph nodes, it is imperative to study the 
relationship between different dosing schedules 
and maximal BTK occupancy in lymph nodes. 
To pursue this goal, Sun et al. performed a thor-
ough analysis of BTK occupancy by acalabrtuinib 
at two different dosing schedules and the subse-
quent biological consequences in different tissue 
compartments. Their randomized phase II study 
investigated the safety, efficacy, and pharmacody-
namics of acalabrutinib at 100 mg twice daily or 
200 mg once daily in 48 patients with treatment-
naïve or relapsed/refractory CLL. Twice daily 
dosing achieved higher BTK occupancy and 
more potent pathway inhibition in lymph nodes 
compared with once daily dosing. In the twice 
daily cohort, acalabrutinib was well tolerated. 
The overall response rate (ORR) in the 100 mg 
twice daily cohort was 96% (95% CI 78.9–99.9) 
as compared to 79% (95% CI 58–93) in the 
200 mg once daily cohort. The 2-year PFS rate 
was 92% (95% CI 70–98) in the twice daily group 
versus 87% (95% CI 57–97) in the once daily 
group.18 The study was not powered to investi-
gate the impact of BTK occupancy on long-term 
clinical outcomes. Based on the early phase find-
ings, the phase III clinical trials of acalabrutinib 
have all adopted the 100 mg twice daily dosing 
schedule.

Acalabrutinib in treatment of patients with 
treatment-naïve CLL
ELEVATE TN is a phase III, multicenter, inter-
national study in patients with treatment-naïve 
CLL comparing the efficacy of acalabrutinib with 
or without obinutuzumab against chlorambucil 
with obinutuzumab. The trial was designed to 
include older and frail patient populations. The 
eligibility criteria included patients with untreated 
CLL aged 65 years or older, or younger than 
65 years with creatinine clearance of 30–69 mL/
min or a cumulative illness rating scale for geriat-
rics score greater than 6. Additional criteria 
included an Eastern Cooperative Oncology Group 
(ECOG) performance status score of 0–2 and 
adequate liver, kidney and hematological func-
tion. Patients with significant cardiovascular dis-
ease were excluded. Of 535 patients, 179 patients 
were randomly assigned to receive acalabrutinib 
plus obinutuzumab, 179 were assigned to single 

agent acalabrutinib, and 177 patients were 
assigned to obinutuzumab and oral chlorambucil 
in 28-day cycles. To reduce infusion-related reac-
tions, acalabrutinib was administered for one cycle 
before obinutuzumab administration. Oral acala-
brutinib was administered at 100 mg twice a day 
until disease progression or unacceptable toxicity. 
Oral chlorambucil was given (0.5 mg/kg) on days 
1 and 15 of each cycle for a total of six cycles. The 
primary endpoint was PFS. Crossover to acala-
brutinib was allowed in patients who progressed 
on obinutuzumab–chlorambucil.19

At a median follow-up of 28.3 months, median 
PFS was longer in acalabrutinib-containing arms 
compared with obinutuzumab–chlorambucil. 
Estimated 2-year PFS was 93% with acalabruti-
nib–obinutuzumab (95% CI 87–96%), 87% with 
acalabrutinib monotherapy (95% CI 81–92%), 
and 47% with obinutuzumab–chlorambucil (95% 
CI 39–55%). The most common grade 3 or 
higher adverse event was neutropenia among all 
three arms. Grade 3 or higher infections occurred 
in 21%, 14% and 8% of patients in acalabrutinib–
obinutuzumab, acalabrutinib monotherapy, and 
obinutuzumab–chlorambucil cohorts, respec-
tively. Importantly, grade 3 or higher atrial fibril-
lation and hypertension were 0.6% and 2.8% in 
the acalabrutinib plus obinutuzumab arm, 0 and 
2.2% in the acalabrutinib monotherapy arm, and 
0 and 3% in the obinutuzumab–chlorambucil 
arm. In terms of difference between the PFS in 
acalabrutinib-containing arms, the study was not 
powered to draw statistically significant conclu-
sions between those two arms.19,20 Based on this 
study, the FDA granted approval to acalabrutinib 
– either as a single agent or in combination with 
obinutuzumab – for patients with untreated CLL.

Acalabrutinib in treatment of patients with 
relapsed/refractory CLL
Ascend is a phase III, multicenter, international 
study investigating acalabrutinib in patients with 
relapsed/refractory CLL. Eligible patients older 
than 18 years were randomly assigned and strati-
fied by del(17p) status, ECOG performance sta-
tus score, and number of prior lines of therapy. 
Patients received acalabrutinib monotherapy or 
investigator’s choice (idelalisib plus rituximab or 
bendamustine plus rituximab). The primary end-
point was PFS. Key secondary endpoints included 
ORR, OS, and safety. Of 310 patients, 155 were 
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randomly assigned to acalabrutinib monotherapy 
and 155 patients were randomly assigned to 
investigator’s choice (idelalisib–rituximab, n = 119; 
bendamustine–rituximab, n = 36). Patients had 
received a median of two prior therapies (range 
1–10). At a median follow-up of 16.1 months 
(range 0.03–22.4 months), median PFS was sig-
nificantly longer with acalabrutinib monotherapy 
compared with investigator’s choice [not reached 
versus 16.5 months (95% CI 14–17 months); HR 
0.31 (95% CI 0.20–0.49); p < 0.0001]. Estimated 
one-year PFS was 88% (95% CI 81–92) for 
acalabrutinib and 68% (95% CI 59–75) for 
investigator’s choice. The PFS superiority in the 
acalabrutinib arm was consistent among high-
risk subgroups including IGHV unmutated sta-
tus, TP53 mutation and the presence of del(17p). 
Serious adverse events occurred in 29%, 56% 
and 26% of patients treated with acalabrutinib 
monotherapy, idelalisib–rituximab, and benda-
musitne–rituximab, respectively. Grade 3 or 
higher diarrhea was reported in 1%, 24% and 0% 
of patients treated with acalabrutinib monother-
apy, idelalisib–rituximab, and bendamusitne–
rituximab, respectively. The difference in adverse 
events profile could cautiously reflect the tolera-
bility of BTK inhibitors in general as compared to 
PI3 kinase inhibitors.21 This trial, alongside with 
the ELEVATE TN trial, resulted in the approval 
of acalabrutinib in patients with treatment-naïve 
or relapsed/refractory CLL.

In addition to the ASCEND trial, acalabrutinib is 
currently being compared in a head-to-head fashion 
to ibrutinib in patients with relapsed/ refractory 
CLL (NCT02477696). The accrual target is 533 
participants, which started in October 2015 and 
is anticipated to complete in March 2021. The 
primary endpoint of this study is PFS, and key 
secondary endpoints include the incidence of 
grade 3 and higher treatment-emergent infec-
tions, Richter’s syndrome, atrial fibrillation and 
overall survival between the two arms. A sum-
mary of the landmark phase III trials of BTK 
inhibitors for patients with treatment-naïve and 
relapsed/refractory CLL is provided in Table 1.

Discussion and future directions
The ELEVATE TN trial in untreated patients 
with CLL and the ASCEND trial in patients with 
relapsed/refractory CLL indicate that acalabru-
tunib is an effective treatment option with an 
acceptable side effect profile. In the ELEVATE 

TN trial,20 after a median follow-up of 28.3 months, 
the 2-year PFS was 90% versus 47% favoring the 
acalabrutinib-containing arms as opposed to the 
previously acceptable regimen of obinutuzumab 
and chlorambucil in the older and frail patient 
population.22 Similarly the ASCEND trial at a 
median follow-up of 16 months showed a one-
year PFS of 88% versus 68% favoring the acala-
brutinib arm as opposed to the investigator’s 
choice of rituximab plus idelalisib/bendamustine. 
Both trials met their primary endpoint of efficacy. 
In addition, they proved that acalabrutinib is 
indeed associated with a favorable side effect pro-
file due to less off-target kinase inhibition. In the 
ELEVATE TN trial, the rate of grade ⩾3 atrial 
fibrillation and hypertension was roughly 0.5% 
and 2.5% in patients randomly assigned to the 
acalabrutinib arms.20 In the ASCEND trial the 
rate of grade ⩾3 diarrhea in patients receiving 
acalabrutinib was 1% – corroborating acalabruti-
nib less off-target inhibition of the EGFR kinase 
family.21 The final analysis of the RESONATE 
trial, showed that all-grade (grade ⩾3) hyperten-
sion and atrial fibrillation occurred in 21% (9%) 
and 12% (6%) of patients, respectively.3 It is criti-
cal to acknowledge that indirect cross-trial com-
parisons are fraught with bias, and one should 
reserve judgment after the phase III non-inferiority 
trial of direct comparison between ibrutinib and 
acalabrutinib completes accrual (NCT02477696). 
In a real-world analysis of 69 patients with follicu-
lar lymphoma or relapsed/refractory CLL who 
were started on acalabrutinib outside a clinical 
trial, prior intolerance to ibrutinib was the reason 
for starting acalabrutinib in the majority of 
patients; the most common adverse events result-
ing in discontinuation of ibrutinib included rash 
(22%), atrial fibrillation/flutter (17%), arthralgia 
(17%), bleeding (13%), infection (13%) and 
fatigue (13%). The most common toxicities asso-
ciated with acalabrutinib included fatigue (13%), 
infection (13%), diarrhea/colitis (10%), nausea/
vomiting (9%), headache in five (7%), rash (7%), 
bleeding (3%) and atrial fibrillation/flutter 
(1%).23 Despite an improved side effect profile in 
both original trials and in the real-world settings, 
the twice daily dosing schedule with acalabrutinib 
as compared to once daily dosing with ibrutinib 
can inconvenience some patients.

In addition to CLL, both in upfront and relapsed/
refractory settings, acalabrutinib has been approved 
in patients with relapsed/refractory mantle cell 
lymphoma based on a phase II trial.24 In this trial, 
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Table 1. Summary of phase III trials of BTK inhibitors for patients with treatment-naïve and relapsed/refractory CLL.

Treatment 
setting

Study n Arms of the study Median 
follow-up

PFS Ggrade ⩾3 non-
hematological 
AEs in BTKi arm

Previously 
untreated

RESONATE-26 269 Ibrutinib (n = 136) versus 
chlorambucil (n = 133)

60 months 5-year PFS: 70%  
versus 12%

HTN (8%), Afib 
(5%), diarrhea 
(4%),

 Alliance7 547 Ibrutinib (n = 182) versus 
Ibrutinib + rituximab (n = 182) 
versus bendamustine + 
rituximab (n = 183)

38 months 2-year PFS 87%  
versus 88% versus 74%

HTN (29%), Afib 
(9%), bleeding 
(2%)

 ECOG-ACRIN8 529 Ibrutinib + rituximab (n = 354) 
versus FCR (n = 175)

33.6 months 3-year PFS: 89%  
versus 73%

HTN (19%), Afib 
(3%), diarrhea 
(4%)

 iLLUMINATE9 229 Ibrutinib + obinutuzumab 
(n = 113) versus 
chlorambucil + 
Obinutuzumab (n = 119)

31 months 30-month PFS 79% 
versus 31%

HTN (4%) Afib 
(5%) diarrhea 
(3%)

 ELEVATE TN20 535 Acalabrutinib (n = 179) 
versus acalabrutinib + 
obinutuzumab (n = 179) 
versus chlorambucil +  
obinutuzumab (n = 177)

28.3 months 2-year PFS 87%  
versus 93% versus 47%

Headache (1%), 
HTN (3%), Afib 
(0.6%), bleeding 
(2%), diarrhea 
(4.5%)

Relapsed/
refractory

RESONATE3 391 Ibritinib (n = 195) versus 
ofatumumab (n = 196)

65.3 months 5-year PFS 40%  
versus 3%

HTN (9%), Afib 
(6%), major 
hemorrhage 
(10%) diarrhea 
(7%)

 ASCEND21 310 Acalabrutinib (155) versus 
idelalisib-rituximab (119) 
versus bendamustine-
rituximab (36)

16.1 months 1-year PFS 88%  
versus 68%

Headache (1%), 
HTN (2%), Afib 
(2%), bleeding 
(1%), diarrhea 
(1%)

 NCT02477696 Accrual 
Target: 
533

Acalabrutinib versus 
ibrutinib

N/A •  Primary endpoint: 
PFS

•  Secondary 
endpoints: incidence 
of treatment-
emergent grade ⩾ 3 
infections, Richter’s 
syndrome, atrial 
fibrillation, and OS

Currently 
enrolling

 ALPINE
NCT03734016

Accrual 
target: 
600

Zanubrutinib versus ibrutinib N/A •  Primary endpoint: 
ORR

•  Secondary endpoint: 
PFS, OS, DOR

Currently 
enrolling

Afib, atrial fibrillation; BTK, Bruton tyrosine kinase; CLL, chronic lymphocytic leukemia; DOR, duration of response; FCR, fludarabine, 
cyclophosphamide, rituximab; HTN, hypertension; OS, overall survival; ORR, overall response rate; PFS, progression-free survival.
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acalabrutinib at the recommended dose of 100 mg 
twice daily was proved to be well tolerated as evi-
denced by only 1.6% of patients requiring dose 
reductions and only 6.5% of patients discontinu-
ing acalabrutinib due to adverse events. Of note, 
atrial fibrillation was not observed in any patient. 
The most common side effects were headaches 
(36%) and diarrhea (38%), both of which were 
typically grades 1–2 and self-limited.24,25

It is critical to note that despite the FDA approval 
of acalabrutinib for both upfront and relapsed/
refractory settings in patients with CLL, there 
are currently no data on acalabrutinib in young 
and fit patients. As well as the currently FDA 
approved ibrutinib and acalabrutinib in the 
treatment of patients with CLL, other BTK 
inhibitors are under investigation in multiple 
national and international trials. To name a few, 
zanubrutinib – another covalent BTK inhibitor, 
has shown high overall response rates in patients 
with relapsed/refractory CLL.26 Moreover, 
LOXO-305 is a non-covalent BTK inhibitor with 
activity against the most common acquired BTK 
inhibitor resistance mutations in CLL (Cys485 
and phospholipase C gamma-2).27 The results of 
phase I of LOXO-305 in patients with relapsed/
refractory CLL was presented at the 2020 
Annual ASH Meeting, with outstanding response 
rates in patients with heavily pre-treated CLL.28

Before addressing the future directions, it is nec-
essary to talk about the German CLL14 trial. In 
this trial, 432 patients with untreated CLL were 
randomly assigned to BCL2 inhibitor venetoclax 
plus obinutuzumab for one year versus chloram-
bucil plus obinutuzumab. At a median follow-up 
of 28 months, the 2-year PFS was significantly 
higher in the venetoclax plus obinutuzumab 
group than in the chlorambucil plus obinutu-
zumab group: 88% as compared with 64% (HR 
0.35; 95% CI 0.23–0.53). The study established 
time-limited venetoclax and obinutuzumab com-
bination as another standard treatment option 
for patients with untreated CLL.29 The recently 
published longer follow-up showed that at a 
median follow-up of about 40 months, the 
median PFS was not reached in the venetoclax 
plus obinutuzumab group versus 36 months in 
the chlorambucil plus obintuzumab group.30

Considering the growing armamentarium of 
treatment options available for patients with 
treatment-naïve CLL, the next reasonable step is 

to study the combination of BTK inhibitors and 
BCL2 inhibitors. In doing so, the design of the 
trials should focus on time-limited approaches 
with the potential use of minimal residual disease 
based on next generation sequencing to guide the 
treatment duration in select populations of 
patients. The phase II CAPTIVATE trial com-
bined ibrutinib and venetoclax in previously 
untreated high-risk and older patients with CLL. 
Patients received ibrutinib monotherapy for three 
cycles, followed by the addition of venetoclax for 
a total of 24 cycles. Overall, 92% of the patients 
had negative prognostic features – unmutated 
IGHV, TP53 aberration, or chromosome 11q 
deletion. After 12 cycles of combined treatment, 
88% of the patients had complete remission or 
complete remission with incomplete count recov-
ery, and 61% had remission with undetectable 
minimal residual disease by flow cytometry in 
bone marrow.31 To evaluate further the efficacy 
of a combination of BTK inhibitors and BCL2 
inhibitors, both the Alliance and ECOG coopera-
tive groups are currently conducting two impor-
tant phase III trials in patients with untreated 
CLL. Both trials are comparing ibrutinib– 
obinutuzumab versus ibrutinib–venetoclax– 
obinutuzumab. The Alliance trial is including 
patients below the age of 70 years (NCT03701282), 
whereas the ECOG group is targeting patients 
70 years of age and older (NCT03737981). As 
demonstrated in both ELEVATE TN and 
ASCEND trials, the efficacy of acalabrutinib as a 
single agent with or without CD20 monoclonal 
antibodies is comparable to ibrutinib. Whether 
the efficacy of acalabrutinib in combination regi-
mens with venetoclax exceeds that of ibrutinib is 
yet to be elucidated. In an effort to answer this 
question and parallel to the above-mentioned 
studies by the Alliance and ECOG cooperative 
groups, the ACE-CL-311 phase III study is 
designed to compare the efficacy and safety of 
acalabrutinib in combination with venetoclax 
with and without obinutuzumab compared to 
investigator’s choice of chemoimmunotherapy 
in subjects with previously untreated CLL with-
out chromosome 17 deletion or TP53 mutation. 
The primary endpoint of the study is PFS and 
the accrual target is 780 participants. The study 
opened to accrual in February 2019 and is 
expected to complete in April 2024 
(NCT03836261). While the field of CLL has 
made great progress by examining different BTK 
inhibitors and their combination with BCL2 inhib-
itors, it is imperative to expand our search for new 
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molecular targets to benefit further patients who 
will eventually progress on both classes of drugs. In 
addition, the future trials should investigate the 
suitability of acalabrutinib and other BTK inhibi-
tors in the treatment of Richter’s syndrome.32

In summary, the future outlook for patients with 
CLL has never been brighter. With the develop-
ment of new targeted agents, the field has entered 
a new era. Physicians and patients are not choos-
ing between the lesser of two evils anymore. 
Oncologists have the luxury of tailoring treatment 
strategies to individual patients’ needs and cir-
cumstances. As we celebrate the recent advances, 
it is critical to bear in mind that opportunity 
translates into responsibility. Unfortunately, ill-
ness is universal but access to care is not. The 
countries with access to targeted agents have a 
moral and ethical responsibility to facilitate access 
to these agents to underserved communities 
through a variety of national and global health ini-
tiatives until every patient with CLL can enjoy the 
benefits of these new treatments.
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