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The primary results from ELEVATE-TN, a pivotal study 
of a second-generation BTKi for CLL, were published 
2  years ago  (Sharman JP et al. Lancet 2020;395:1278-
1291). In this trial, the next-generation BTKi acalabrutinib 
as monotherapy or in combination with the B-cell targeted 
mAb obinutuzumab was compared to obinutuzumab plus 
chlorambucil, a chemoimmunotherapy regimen. The 
updated long-term results presented at the 2022 ASCO 
meeting do not just confirm the PFS advantage previously 
reported, but demonstrate extended control with good 
tolerability. OS rates, which were numerically higher 
in either arm containing acalabrutinib, have reached 
significance in the arm with the B-cell inhibitor.

“Acalabrutinib demonstrates 
durable disease control, 
tolerability, and flexibility in 
treatment-naïve CLL whether 
treatment is provided as a 

monotherapy or in a combination,” reported Dr.  Jeff P. 
Sharman, Director of Research, Willamette Valley Cancer 
Institute, Eugene, Oregon. 

PFS in Control Arm Declines Sharply at 12 Months
In the control arm with chlorambucil plus obinutuzumab, 
PFS rates fell within months of treatment initiation 
and declined sharply beginning about 12 months after 
randomization. By 2 years, less than half of patients 
remained in PFS. By 5  years, the rate had fallen to 
21%. In contrast, the PFS rates were 72% and 84% 
for acalabrutinib monotherapy and acalabrutinib 
plus obinutuzumab at 5  years, respectively. Unlike 
the chemoimmunotherapy arm, the decline in both 
acalabrutinib arms over time was slow. From 2 years 
of follow-up, when more than 80% in both groups were 
still in PFS, the decline over the next 3 years remained 
gradual with a widening gap relative to the treatment 
arm that did not include acalabrutinib (Figure 1).

At 5 years, the median PFS was 17.5 months in the 
chemoimmunotherapy arm but had not yet been reached in 

either acalabrutinib arm. The PFS advantage for each of the 
acalabrutinib arms over chlorambucil plus obinutuzumab 
was highly statistically significant (both P<0.0001). The 
study was not powered to show a difference between the 
two acalabrutinib arms.

FIGURE 1 |  Investigator-assessed Progression-free 
Survival
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A+O vs O+Clb
HRa (95% CI): 0.11 (0.07, 0.16)
P<0.0001b

A vs O+Clb
HRa (95% CI): 0.21 (0.15, 0.30)
P<0.0001b

A+O vs A
HRa (95% CI): 0.51 (0.2, 0.81)
P=0.0259b

aHazard ratio based on Cox proportional-hazard model stratified by 17p deletion status 
(yes vs no based on interactive voice/web response system).bP value based on log-
rank test stratified by 17p deletion status.
A, acalabrutinib; CI, confidence interval; Clb, chlorambucil; HR, hazard ratio; mo, 
months; NR, not reached; O, obinutuzumab; PFS, progression-free survival.
Adapted from Sharman JP et al. As presented during ASCO 2022, Poster 7539.

By hazard ratio (HR), the risk of progression or death 
was reduced by nearly 80% for those in the acalabrutinib 
monotherapy arm relative to the arm with chlorambucil 
plus obinutuzumab (HR 0.21; 95% CI 0.15, 0.30). For 
acalabrutinib plus obinutuzumab, the risk of progression 
or death was reduced by nearly 90% (HR 0.11; 95% CI 0.07, 
0.16). The relative advantage of acalabrutinib monotherapy 
was achieved despite a trial design that permitted 
crossovers from chlorambucil plus obinutuzumab to 
the acalabrutinib monotherapy arm, which occurred in 
more than 40% of patients initially randomized to the 
chemoimmunotherapy arm. 

Standard of Care Revisited for Greater Target Specificity
At the time that ELEVATE-TN was designed, chlorambucil 
was among agents considered to be within the standards 

Chicago – New long-term follow-up from a trial comparing first-line targeted treatment in patients with previously-
untreated chronic lymphocytic leukemia (CLL) has changed expectations about 5-year prognosis. In the comparison of 
a next-generation Bruton tyrosine kinase inhibitor (BTKi) with or without an anti-CD20 monoclonal antibody (mAb) to 
chemoimmunotherapy, long-term follow-up added an overall survival (OS) benefit and confirmed low rates of grade ≥3 
adverse events over extended follow-up. At 5 years, treatment with the oral BTKi alone or plus a B-cell targeted mAb 
improved progression-free survival (PFS), aligning with earlier results of this study.
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of care. In first-line CLL therapy, the RESONATE-2 trial 
showed an OS advantage relative to chlorambucil with 
ibrutinib, the first licensed BTKi. However, acalabrutinib 
was developed subsequently with greater specificity for 
the BTK target and was approved more than 2 years ago 
largely on the basis of ELEVATE-TN. The specificity of 
action is potentially relevant to both efficacy and safety. 
In a head-to-head trial conducted in relapsing CLL (Byrd 
JC et al. J Clin Oncol 2021;39:3441-3452), acalabrutinib 
was better tolerated and produced less cardiotoxicity 
than first-generation ibrutinib. 

In the global phase 3 ELEVATE-TN trial, 535  treatment-
naïve CLL patients ≥65 years of age were randomized to 
one of 3 arms at 142 treatment centers in 18 countries. 
There were few exclusion criteria, but patients were 
required to have an Eastern Cooperative Oncology Group 
(ECOG) performance status of ≤2 and preserved renal 
and hepatitis function. 

In the control arm, patients received 0.5 mg/kg of oral 
chlorambucil on days 1 and 15 for six cycles plus an 
intravenous loading dose of obinutuzumab during the 
first 28-day cycle. For the following 5 cycles, patients 
received one dose of 1000 mg obinutuzumab. Patients in 
both of the acalabrutinib arms took 100 mg twice daily of 
the BTKi until progression or intolerance. Those who also 
received obinutuzumab started the loading regimen in 
the second cycle and then received the monthly 1000 mg 
intravenous doses for the following 5 cycles.

In the new data presented at the 2022 ASCO Annual 
Meeting, the median follow-up was 58.2 months with up 
to 6 years for those followed the longest. 

PFS Benefit Consistent in Genetic Subgroups
The rates of PFS at the end of 5 years of follow-up in high-
risk genetic subgroups were lower relative to unselected 
patients in all 3 treatment arms, but they remained several 
times greater in either arm receiving acalabrutinib. In the 
14% of patients with del(17p) and/or mutated TP53, only 
18% of those randomized to chemotherapy remained in 
PFS at the 5-year assessment. Conversely, the rates were 
71% whether assigned to acalabrutinib monotherapy or to 
acalabrutinib plus obinutuzumab (Figure 2). The median 
PFS was 17.5 months in the chemotherapy arm but has 
not been reached in either arm receiving acalabrutinib.

Overall Survival Remains Promising 
OS rates at 5 years remain substantial despite treatment 
assignment. For chemoimmunotherapy, acalabrutinib 
monotherapy, and acalabrutinib plus obinutuzumab the 
rates are 82%, 84%, and 90%, respectively. The median 
OS has not been reached for any study arm. 

Despite high overall rates of survival at 5 years, the 
advantage for acalabrutinib plus obinutuzumab relative 
to chlorambucil plus obinutuzumab did reach statistical 
significance (P=0.047), producing a 45% advantage for the 
OS endpoint (HR 0.55, 95% CI 0.3, 0.99). The high rates of 
crossover from chlorambucil plus obinutuzumab over the 

FIGURE 2 |  Investigator-assessed PFS in Genetic Subgroups: Patients with del(17p) and/or Mutated TP53
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Adapted from Sharman JP et al. As presented during ASCO 2022, Poster 7539.
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course of the study might have muted the OS difference 
between these groups at 5 years, but the two arms appear 
to still be separating.  

Objective Response Rates ~90% on BTKi Therapy
The objective response rates were higher on acalabrutinib 
plus obinutuzumab (96.1%; P<0.0001) and acalabrutinib 
monotherapy (89.9%; P=0.0499) relative to chlorambucil 
plus obinutuzumab (83.1%), but the addition of 
obinutuzumab does appear to deepen the molecular 
response for those who achieve a complete response 
(CR) or CR with incomplete marrow recovery (CRi). In the  
CR/CRi subgroups, those who received acalabrutinib plus 
obinutuzumab achieved a rate of undetectable minimal 
residual disease (uMRD) that were several times greater 
than those achieved on acalabrutinib monotherapy or those 
who received obinutuzumab with chlorambucil (Figure 3). 

Safety Consistent with Interim Findings
Relative to the previously-published initial results 
from ELEVATE-TN, the common adverse events were 
characterized by Dr.  Sharman as “generally unchanged.” 
Headache, diarrhea, and arthralgia were more common 
in arms that included acalabrutinib relative to the arm 
randomized to chemoimmunotherapy. On chlorambucil 
plus obinutuzumab, neutropenia, nausea, and infusion-
site reactions were more common. 

While grade ≥3 cardiac events were more common on 
acalabrutinib monotherapy (10.1%) and acalabrutinib plus 

obinutuzumab (9.6%) than chlorambucil and obinutuzumab 
(1.8%) over the 5 years of follow-up, the durations 
of exposure were different. Unlike the acalabrutinib 
arms, for which the median treatment exposure was 
approximately 58 months, the exposures to chlorambucil 
and obinutuzumab in the control arm was less than 
6 months.

Despite this difference in exposure, discontinuation 
for adverse events was only slightly greater in the 
acalabrutinib plus obinutuzumab arm (17.3%) and the 
acalabrutinib monotherapy arm (15.6%) relative to the 
chlorambucil plus obinutuzumab (14.1%) (Figure 4).

The total incidence of hypertension was higher on the arms 
that received acalabrutinib relative to chemoimmunotherapy, 
but grade ≥3 events were 
<5% in all groups. Serious 
cases of atrial fibrillation, 
an adverse event that has 
been observed consistently 
in trials with ibrutinib, were 
not common in ELEVATE-TN. 
There were only 2 cases of 
grade ≥3 atrial fibrillation 
(1.1%) in the acalabrutinib arms. There was only 1 case 
of atrial fibrillation of any grade in the control arm, 
but the rates of any grade atrial fibrillation were only  
6.2% and 7.3% in the combination and monotherapy  
arms, respectively.

FIGURE 3 | MRD Status in Patients with CR/CRi*
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Peripheral blood testing to assess MRD occurred for patients with bone marrow–confirmed CR. Peripheral blood MRD status based on last two time points (most recent assessments 
available by the data cutoff) in patients with CR/CRi.  *MRD was defined as the proportion of subjects with <1 CLL cell in 104 leukocytes. 
A, acalabrutinib; Clb, chlorambucil; CR, complete response; CRi, complete response with incomplete blood count recovery; MRD, minimal residual disease; O, obinutuzumab; uMRD, 
undetectable minimal residual disease. 
Adapted from Sharman JP et al. As presented during ASCO 2022, Poster 7539.
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Relative to the previously-
published initial results from 

ELEVATE-TN, the common 
adverse events over time 

on [the BTKi] have been 
generally unchanged.
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ELEVATE-TN Results Guide Treatment Choice
The ELEVATE-TN trial should not be misinterpreted as a 
3-way comparison. At the time this trial was designed, 
there was a large and growing body of evidence that 
B-cell targeted mAbs could improve objective responses 
in several hematologic malignancies. For this reason, the 
control arm of ELEVATE-TN, unlike the RESONATE-2 trial 
with ibrutinib, combined chlorambucil with obinutuzumab.

Due to the fact that the trial was not designed or powered 
to compare the two arms containing acalabrutinib, the 
appropriate conclusion is that this BTKi in first-line 
treatment of CLL substantially extends the period without 
progression or death with or without obinutuzumab relative 
to chemoimmunotherapy. Neither the median PFS nor the 
median OS has been reached for either acalabrutinib arm. In 
treatment choice, this is an important point. Despite greater 
PFS and OS rates at the end of 5 years in the acalabrutinib 
arm with obinutuzumab, acalabrutinib was also shown to 
be highly effective and a reasonable choice for patients who 

wish to forego monthly infusions of a mAb. The reasons 
might include a reduced risk of adverse events, greater 
convenience, or lower cost. It is notable that in patients with 
del(17p) or mutated TP53, there was no difference between 
the acalabrutinib arms for PFS at 5 years.

Conclusion 
The BTKi acalabrutinib received regulatory approval for 
the treatment of CLL more than 2 years ago, but the long-
term results from the pivotal ELEVATE-TN trial document 
a remarkable persistence of benefit with a high degree 
of tolerability. Even with the addition of obinutuzumab to 
chlorambucil, PFS rates begin to decline within months 
of treatment initiation and then fall steeply after about a 
year of therapy. In contrast, the vast majority of patients 
have remained in PFS after 5 years on either acalabrutinib 
monotherapy or in combination with obinutuzumab. 
Relatively free of cardiotoxicity, oral acalabrutinib is an 
attractive first-line treatment option for long-term control 
in patients with previously-untreated CLL. •
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FIGURE 4 | Discontinuation Rates for Adverse Events and Exposure Times
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Adapted from Sharman JP et al. As presented during ASCO 2022, Poster 7539.


