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Summary
Background BTK inhibitors have been concurrently administered with anti-CD20 monoclonal antibodies (mAbs) in
chronic lymphocytic leukemia (CLL). However, the optimal regimen for combining these two drugs remains
pending.

Methods This multi-center phase 2 study aimed to analyze whether consolidation with ofatumumab improved the
response in patients with CLL receiving front-line treatment with ibrutinib. Patients received 12 cycles of ibrutinib
monotherapy. Those who achieved CR after this induction were maintained on ibrutinib. Conversely, those who
did not attain CR continued with ibrutinib in addition to a consolidation, which involved 7 doses of ofatumumab.
The primary objective was the complete response (CR) rate at cycle 20. This study is registered within the EU
Clinical Trials Register (EudraCT 2016-004937-26).

Findings Between September 8, 2017, and May 21, 2018, 84 patients (median age, 69 years) were included. After
completion of 12 cycles of ibrutinib (n = 80), 4 patients (5%) were in CR, 67 (84%) in partial response (PR), and 6
patients (7%) had a PR with lymphocytosis (PRL). After consolidation with ofatumumab, 20 patients improved the
response from PR to CR and 6 patients with PRL obtained a PR. Seventy-one patients (85%) completed 20 cycles of
treatment, with a CR rate of 24/71 (34%). According to the intention-to-treat analysis at cycle 20, the ORR was 69/84
(82.2%), with a CRR of 24/84 (28.6%). Progression-free survival and overall survival at 48-months were 89.9% (CI:
82.4–95.5) and 92.2% (CI: 85.3–97.1), respectively.

Interpretation These findings underscore the potential for a consolidation strategy in CLL, wherein the addition of a
mAb in patients with low tumor burden might enhance the quality of the response.
*Corresponding author. Department of Hematology, University Hospital Vall d’Hebron, Pssg Vall d’Hebron 119-129, 08035, Barcelona, Spain.
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Funding The study was funded by Janssen that also supplied ibrutinib, whereas ofatumumab was supplied by
Novartis.
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Evidence before this study
Several studies have analysed the combination of inhibitors of
BTK (BTKi) with anti-CD20 monoclonal antibodies (mAbs) in
patients with chronic lymphocytic leukemia (CLL), both in the
frontline and relapsed or refractory settings. We searched
PubMed for articles published up to March 2024 containing
clinical efficacy and safety data for combination therapies
with BTKi and anti-CD20 mAbs including the following
keyword for the search: ibrutinib, acalabrutinib, zanubrutinib,
rituximab, obinutuzumab, ofatumumab, CLL.
We identified six studies evaluating ibrutinib in combination
with rituximab, three with obinutuzumab, one with
ofatumumab, two studies examining acalabrutinib with
obinutuzumab, and one study analyzing the combination of
zanubrutinib and obinutuzumab.
These prior studies have demonstrated tolerability and
encouraging results of BTKi in combination with anti-CD20
mAbs, particularly with second-generation anti-CD20 mAbs

obinutuzumab, but few of these studies evaluated different
combination schedules of these agents.

Added value of this study
To our knowledge, this is the first clinical study to evaluate
the efficacy and safety of a consolidation strategy with an
anti-CD20 mAb, ofatumumab, after 12 months of ibrutinib
monotherapy in treatment naïve CLL. Our study
demonstrated that consolidation with anti-CD20 monoclonal
antibody therapy following 12 cycles of treatment with
ibrutinib was well-tolerated and achieved a deeper response.

Implications of all the available evidence
Different combination therapies are being evaluated for the
treatment of patients with CLL with the aim of achieving
deeper responses, and potentially developing limited-duration
combination strategies. Optimal combinations and the most
appropriate schedules for these strategies are still to be
determined.
Introduction
Treatment with inhibitors of the Bruton’s tyrosine ki-
nase (BTKi) yields high response rates and sustains
long-term control of the disease in patients with chronic
lymphocytic leukemia (CLL), even in the presence of
poor risk genetic features. Consequently, BTKi have
emerged as a cornerstone of the treatment of CLL.1–7

However, complete responses, especially those with
undetectable minimal residual disease (uMRD), are
rarely observed with BTKi treatment, and these treat-
ments require continuous administration. To enhance
response rates, especially the quality of responses, BTKi
have been combined with other effective treatments in
CLL, such as the BCL2 inhibitor venetoclax8–11 and anti-
CD20 monoclonal antibodies (mAbs).1–4,7,12–18 Regarding
the latter combination strategy, initial studies
combining the BTKi ibrutinib with rituximab showed
limited effect on response rates compared to ibrutinib in
monotherapy, with no clear impact of this combination
on patient outcomes.2,12,13 Beyond these studies, BTKi
have been combined with second-generation anti-CD20
mAbs, such as ofatumumab and obinutuzumab. Ofa-
tumumab, a human anti-CD20 mAb with more potent
complement-dependent cytotoxicity (CDC) than
rituximab, showed tolerability and clinical activity when
combined with ibrutinib in patients with CLL.14,19

Furthermore, the combination of BTKi with obinutu-
zumab obtained higher response rates, including
increased rates of uMRD, potentially offering a benefit
in terms of progression-free survival (PFS) compared to
BTKi monotherapy.3,4 Nonetheless, despite these
encouraging results, the optimal treatment regimen for
combining BTKi and anti-CD20 mAbs to achieve
maximum benefits from this combination has yet to be
determined. In this regard, preliminary results sug-
gested a greater impact on MRD response rate and the
depth of response when the anti-CD20 mAb was
administered after more than one year of prior ibrutinib
exposure, particularly when the tumor bulk was low.20

In this study, we aimed to investigate whether
consolidation with an anti-CD20 mAb added after 12
months of exposure to BTKi improves the quality of the
response in patients with CLL. Thus, we hereby present
a multi-center, non-randomized phase 2 study designed
to assess the effectiveness and safety of combining
ofatumumab with ibrutinib in patients who have not
attained a complete response following 12 months of
ibrutinib monotherapy as a frontline treatment.
www.thelancet.com Vol 73 July, 2024
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Methods
Study design and patients
This is a multi-center, non-randomized, open-label,
double agent, phase 2 study of the Spanish Group of
CLL (GELLC) designed to evaluate the efficacy and
safety of the combination of ibrutinib and ofatumumab
in patients not attaining a complete response following
12 months of treatment with ibrutinib monotherapy as
front-line therapy. The study included an initial induc-
tion phase consisting of 12 cycles (28-day) of ibrutinib in
monotherapy, and a consolidation phase adding six cy-
cles of ofatumumab in patients not obtaining a complete
response (CR) after the induction. Patients considered
in CR after the induction phase were maintained on
ibrutinib until progression.

Patients aged ≥18 years with previously untreated
CLL or SLL requiring treatment per iwCLL criteria21

were eligible for the study. Additional inclusion
criteria were cumulative illness rating scale (CIRS) score
<6, Eastern Cooperative Oncology Group performance
status (ECOG) status 0–1, and adequate hepatic, renal
(estimated glomerular filtration rate [Cockroft-
Gault] > 40 mL/min), and hematologic function.
Patients with active autoimmune hemolytic anemia,
autoimmune thrombocytopenia, or those requiring or
receiving anticoagulation with warfarin or equivalent
vitamin K antagonists were excluded.

The study was conducted in accordance with Inter-
national Conference on Harmonization guidelines for
Good Clinical Practice and principles of the Declaration
of Helsinki. The Protocol was approved by institutional
review boards or independent ethics committees of all
participating institutions. All patients provided written
informed consent. This study is registered within the
EU Clinical Trials Register (EudraCT 2016-004937-26).

Treatment and procedures
Patients received an induction phase with single-agent
oral ibrutinib (420 mg once daily) continuously for 12
cycles (28-days). Following 12 cycles of ibrutinib, pa-
tients who did not attain a complete response (CR) were
treated with the combination of ibrutinib and ofatu-
mumab. Ofatumumab was administered by IV infusion,
300 mg on Day 1 and 1000 mg on Day 8 of cycle 13,
followed by 5 monthly infusions of 1000 mg (Day 1 of
subsequent 28-day cycles for cycles C14, C15, C16, C17,
and C18). Conversely, patients who achieved CR after 12
cycles of ibrutinib continued with ibrutinib in
monotherapy.

Outcomes and assessments
The primary endpoint of the study was the CR rate
evaluated after 20 cycles of treatment (2 months after
completing ofatumumab consolidation) in the intention
to treat population (ITT). A per-protocol analysis for
response was also performed. The response was
assessed after 12 cycles of ibrutinib, determining
www.thelancet.com Vol 73 July, 2024
whether patients continued with ibrutinib in mono-
therapy (for patients in CR) or received consolidation
with ofatumumab (for patients not in CR).

Secondary endpoints included overall response rate
(ORR), evaluation of minimal residual disease (MRD),
safety, duration of response, progression-free survival
(PFS), and overall survival (OS).

The ORR was defined as the proportion of patients
who achieved a CR, CR with incomplete hematologic
recovery (CRi), nodular partial response (nPR), or PR
during the study. Patients who attained a PR with
lymphocytosis were included in the ORR calculation.
Additionally, the best overall response was also deter-
mined, which was defined as the best response docu-
mented from the start of treatment until progressive
disease or recurrence. The iwCLL guidelines (Hallek,
2008)22 were used to assess response in CLL patients,
with the modification that isolated treatment-related
lymphocytosis was not considered as disease
progression.23

The assessments encompassed clinical response us-
ing physical examination, laboratory evaluations,
computed tomography (CT) scans, and bone marrow
biopsy to confirm CR, as well as MRD status by flow
cytometry in peripheral blood and bone marrow. Safety
evaluations were conducted at each visit.

Statistical analysis
The sample size was calculated based on the primary
end point (CR rate, CRR). We assumed a CRR of 13%
(CR rate reported for ibrutinib as first line therapy in
CLL) as P0 (null hypothesis), and a CRR of 25% (rep-
resenting a 12% improvement) as P1 (alternative hy-
pothesis). Applying Simon 2-stage design approach,24 to
obtain 80% power with type I error probability of
α = 0.05, a number of 76 patients was required.
Considering an anticipated 10% dropout rate, enroll-
ment of 84 patients was deemed necessary. The study
was planned to terminate prematurely if fewer than 4
complete responses were observed among the first 28
patients evaluated.

Data from all subjects who received at least one dose
of the study drugs were included in the efficacy and
safety analyses.

Distribution of PFS and OS were summarized using
the Kaplan Meier estimate of median and its corre-
sponding 95% confidence interval (CI). PFS and OS
curves were compared by the log-rank test stratified for
IGHV mutational status (mutated vs. unmutated
IGHV). Patients who withdrew from the study or were
considered lost to follow-up without prior documenta-
tion of disease progression were censored on the date of
the last adequate disease assessment.

Safety evaluations were summarized descriptively.
Adverse events (AEs) were classified using the NCI
CTCAE (v 4.0). Subsets of AEs were summarized
including serious AEs (SAEs), events of all CTCAE
3
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Median age (range), years 69 (38–84)

Gender, male, 60/84 (71%)

ECOG, n (%)

0 54 (64.3)28 (33.3)

1 2 (2.4)

2

Binet stage, n (%)

A 15 (18.3)

B 40 (48.8)

C 27 (32.9)

Rai stage, n (%)
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grade severities, events classified as NCI CTCAE grade 3
or higher, and events that resulted in withdrawal of
study medication.

All statistical analyses were performed using the
SPSS 25.0 software program for Windows (SPSS Inc.,
Chicago, IL).

Role of funding
The study was funded by Janssen that also supplied
ibrutinib, whereas ofatumumab was supplied by
Novartis.
0 3 (3.7)

I 14 (17.1)

II 29 (35.4)

III 14 (17.1)

IV 22 (26.8)

CIRS score, median, range 2 (0–5)

IGHV mutational status, n (%)

Mutated 28/72 (39)

Unmutated 44/72 (61)

Genetic features of CLL,a n (%)

17 deletion 5/84 (6)

11q deletion 9/84 (10.7)

13q deletion 37/84 (44.1)

Trisomy 12 20/84 (23.8)

Complex karyotype,b n (%) 7/84 (8.3)

TP53 mut, n (%) 6/84 (7.1)

CIRS, Cumulative illness rating scale; ECOG, Eastern Cooperative Oncology
Group performance status. aData available in 78 cases. bData available in 60
cases.

Table 1: Characteristics of the patients, n = 84.
Results
Patient characteristics
Between September 8, 2017, and May 21, 2018, 91 pa-
tients were enrolled in the study. Seven patients did not
meet the selection criteria and were considered
screening-failures. These patients did not receive any
dose of the study treatment. Eighty-four patients were
finally included in the analysis of effectiveness and
safety of the study. Median age of the patients was 69
years (range, 38–84 years), and 58 (69%) patients were
aged 65 years or older. Median of the CIRS score was 2
(range, 0 to 5), whereas 35 (42%) patients had a creati-
nine clearance rate <70 mL/min. Most patients (82%)
had Binet stage B or C, and 61% had an unmutated
IGHV status. In addition, 13/84 (15%) of the patients
had high-risk biologic features including 17p deletion
(6%), mutation of TP53 (7%), or complex karyotype
(8%). The main clinical characteristics of the patients
are shown in Table 1.

Treatment disposition and efficacy analysis
Induction phase
The 84 patients included in the study received initial
treatment with ibrutinib monotherapy. Overall, 80 of the
84 patients (95%) completed the induction phase treat-
ment. Following completion of 12 cycles of ibrutinib
(n = 80), 4 patients (5%) were in CR, 67 patients (84%)
in PR, 6 patients (7%) in PRL, and 3 patients (4%) in SD.
Four patients who discontinued the treatment during
the induction phase, and two additional patients who
discontinued the treatment at cycle 12, were not
included in the consolidation phase of the study (See
Fig. 1). Causes leading to discontinuation in these pa-
tients included progression of the disease with trans-
formation to Richter syndrome (n = 1), infections
(n = 2), gastric toxicity (n = 1), and patient withdrawal
(n = 2).

Consolidation phase
Seventy-three patients initiated the consolidation treat-
ment with ofatumumab, whereas the 4 patients in CR
continued ibrutinib monotherapy. Additionally, one
patient initially classified as CR was subsequently
reevaluated as having a PR. However, this patient
continued with ibrutinib alone and was not consolidated
with ofatumumab. Sixty-four patients (88%) completed
the planned six cycles of ofatumumab, while 9 patients
(12%) received fewer than 6 cycles of ofatumumab. Two
patients who experienced grade 3 infusion-related re-
actions, and one patient due to investigator decision, did
not complete the treatment with ofatumumab but
continued with ibrutinib. Additionally, six patients dis-
continued treatment during the consolidation phase due
to disease progression (n = 1), hematological toxicity
(n = 1), infections (n = 1), second neoplasms (n = 1),
seizures (n = 1), and patient withdrawal (n = 1).
Furthermore, one additional patient discontinued
treatment after completing the consolidation phase with
ofatumumab but before cycle 20 of the study due to a
second neoplasm (Fig. 1).

According to the ITT analysis at cycle 20, the ORR
was 69/84 (82.2%), with a CRR of 24/84 (28.6%) and a
PR rate of 45/84 (53.6%). Thirteen patients (15.5%) had
discontinued the study, six patients (7.1%) during the
induction phase with ibrutinib (≤ cycle 12), and seven
patients (8.3%) during the consolidation phase with
ibrutinib plus ofatumumab. At cycle 20, 71 patients
(85%) out of the 84 patients remained in the study.
www.thelancet.com Vol 73 July, 2024
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Pa ents screened
(n=91)

Pa ents enrolled
(n=84)

Started ibru nib lead-in
(n=84)

Completed ibru nib lead-in (12 
cycles) and started ofatumumab 

consolida on
(n=73)

Completed ibru nib lead-in (12 
cycles) obtaining a CR and 
con nued on ibru nib in 

monotherapy
(n=4)*

Completed 20 cycles of treatment 
and were evaluable for the primary 

endpoint of the study (CR rate 
evaluated at cycle 20)

(n=71)

Completed the 6 cycles of 
ofatumumab consolida on

(n=64)

*One addi onal pa ent that was considered ini ally as CR was converted to PR a er reviewing 
the case, but this pa ent con nued with ibru nib alone and was not consolidated with 
ofatumumab 

Did not complete the treatment 
with ofatumumab but con nued 
on ibru nib monotherapy (n=3) 

Infusion-related reac ons 
(n=2)
Inves gator decision (n=1)

Excluded (n=7)
Ineligible according to the 
selec on criteria

Discon nued treatment (n=6) 
Richter syndrome (n=1)
AEs (n=3)
Pa ent withdrawal (n=2)

Discon nued treatment (n=6) 
Disease progression (n=1)
AEs (n=3)
Second neoplasm (n=1)
Pa ent withdrawal (n=1)

1 pa ent discon nued the 
treatment a er comple ng the 
consolida on with ofatumumab 
but before cycle 20 of the study 
due to a second neoplasm

Fig. 1: Patient flow and treatment disposition.

Articles
Among these 71 patients, 24 (34%) were in CR
(including two patients with CRi), 45 (63%) in PR, and 2
patients (3%) were considered in SD. Following
consolidation with ofatumumab, 20 patients improved
their response from PR to CR, 6 patients with PRL ob-
tained PR, 39 patients maintained a PR, while 2 patients
remained in SD. The four patients who were in CR after
cycle 12 and continued with ibrutinib alone remained in
Fig. 2: Response rates (A) evaluated at cycle 12 (ibrutinib lead–in treatm
ofatumumab); (B) Evolution of response from cycle 12 to cycle 20. CR
lymphocytosis; SD, stable disease; PD, progressive disease; NR, not reach

www.thelancet.com Vol 73 July, 2024
CR (Fig. 2). No differences in the CR rate were observed
according to IGHV mutational status (mutated IGHV
vs. unmutated IGHV), or to 17p deletion or TP53
mutation.

When considering all patients included in the study,
the best ORR achieved at any time during the study was
80/84 (95%), including a best CR rate of 36/84 (43%).
MRD analysis was performed using flow cytometry
ent) and at cycle 20 (2 cycles after consolidation treatment with
, complete response; PR, partial response; PR-L, partial response with
ed.

5
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(sensitivity ≥10−4) in patients considered to be in CR
(n = 24), and it was undetectable in 1 patient.

Progression-free survival and overall survival
With a median follow-up of 52.4 months (2–59.2
months), the ITT analysis estimated the 48-months PFS
and OS to be 89.9% (95% CI: 82.4–95.5) and 92.2% (CI:
85.3–97.1), respectively. According to the IGHV muta-
tional status, patients with mutated IGHV had a 48-
months PFS and OS of 94.1% (95% CI: 82.9–99.9)
and 95.7% (95% CI: 87.3–99.9), respectively. In contrast,
patients with unmutated IGHV had a 48-months PFS
and OS of 88.5% (95% CI: 78.9–98.1) and 90.8% (95%
CI: 82.2–99.4), respectively (Fig. 3).

Safety
As of the data cut-off date on September 27, 2022, 24 out
of the 84 (29%) patients had discontinued the study.
Among them, six patients discontinued during the in-
duction phase with ibrutinib monotherapy, another six
patients discontinued during consolidation with ofatu-
mumab, and the remaining 12 patients discontinued at
a later point of the study. Ten patients, in addition to 1
Fig. 3: Progression-free survival (PFS) (A), PFS by IGHV mutation stat
(D). P value was based on stratified log-rank test.
death with unknown cause, (13%) discontinued the
study due to AEs. The primary reasons for patient
discontinuation included infections (5/24 [21%] pa-
tients), second neoplasm (5/24 [21%] patients), patient
decision (3/24 [13%] patients), and disease progression
(2/24 [8%] patients).

The most common AEs of any grade are summa-
rized in Table 2, and included bleeding (50% [49% G1-2,
1% G ≥ 3]), diarrhea (43% [39% G1-2, 4% G ≥ 3]), upper
respiratory tract infection (39% [38% G1-2, 1% G ≥ 3]),
and infusion-related reactions (31% [26% G1-2, 5%
G ≥ 3]). All patients reported at least one AE of any
grade, with fifty-three (63%) patients experiencing a
grade 3 or higher AE. Serious AEs were observed in 42
patients (50%). The most common grade ≥3 AEs were
neutropenia (17%), anemia (8%), pneumonia (7%),
infusion-related reactions (5%), diarrhea (4%), and hy-
pertension (4%).

Atrial fibrillation was reported in 13% (12% G1-2, 1%
G ≥ 3) of the patients, and no events of ventricular ar-
rhythmias were reported. Furthermore, no cases of tu-
mor lysis syndrome were observed. Eight patients
suffered from COVID-19 infections, 4 of them being
us (B), overall survival (OS) (C), and OS by IGHV mutation status

www.thelancet.com Vol 73 July, 2024
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Most common adverse events Number of patients, n (%)

Any grade Grade 1–2 Grade ≥3
Bleeding 42 (50%) 41 (49%) 1 (1%)

Diarrhea 36 (43%) 33 (39%) 3 (4%)

Upper respiratory tract infection 33 (39%) 32 (38%) 1 (1%)

Infusion related reaction 26 (31%) 22 (26%) 4 (5%)

Anemia 25 (30%) 18 (21%) 7 (8%)

Rash 24 (29%) 23 (27%) 1 (1%)

Hypertension 21 (25%) 18 (21%) 3 (4%)

Pyrexia 21 (25%) 21 (25%) –

Neutropenia 19 (23%) 5 (6%) 14 (17%)

Arthralgia 18 (21%) 17 (20%) 1 (1%)

Asthenia 15 (18%) 15 (18%) –

Thrombocytopenia 14 (17%) 13 (16%) 1 (1%)

Peripheral edema 12 (14%) 12 (14%) –

Pruritus 12 (14%) 12 (14%) –

Atrial fibrillation 11 (13%) 10 (12%) 1 (1%)

Pneumonia 10 (12%) 4 (5%) 6 (7%)

Dizziness 10 (12%) 9 (11%) 1 (%)

Muscle spasms 9 (11%) 9 (11%) –

Vomiting 9 (11%) 9 (11%) –

Covid-19 8 (10%) 4 (5%) 4 (5%)

Cellulitis 8 (10%) 6 (7%) 2 (2%)

Fatigue 8 (10%) 8 (10%) –

Nausea 8 (10%) 8 (10%) –

Table 2: Summary of adverse events, n = 84.

Articles
grade ≥3 events, and 1 patient died from a COVID-19
pneumonia. Lastly, second neoplasms were observed
in 9 patients (11%) including cutaneous basal cell car-
cinoma (n = 2), cutaneous squamous cell carcinoma
(n = 3), sigmoid adenocarcinoma (n = 1), urothelial
carcinoma (n = 1), prostate adenocarcinoma (n = 1), and
a diffuse astrocytoma (n = 1).
Discussion
Although anti-CD20 monoclonal antibodies have been
previously investigated in combination with BTKi, there
is a scarcity of studies examining the most appropriate
combination schedule. In this multi-center phase 2
study, consolidation with ofatumumab after 12 months
of ibrutinib monotherapy significantly improved the
response in treatment-naïve CLL patients over ibrutinib
alone. Specifically, 20/71 (28%) patients transitioned
from PR to CR after consolidation. Furthermore, the
highest ORR achieved during the study was 95%, with a
CR rate of 43%. These results exhibit favorable CR rates
compared to those reported for ibrutinib monotherapy
or its combination with rituximab. They are also similar
to or even higher than the response rates observed with
ibrutinib or with the second generation BTKi acalabru-
tinib when combined with the type II anti-CD20
monoclonal antibody obinutuzumab.1–5,13,25,26
www.thelancet.com Vol 73 July, 2024
Ibrutinib in monotherapy achieved a CRR of 4% as
initial therapy for CLL in the first report of the
RESONATE-2 study. However, with extended follow-up,
the CRR increased, reaching 13% at 2-year and 34% at
the last update of the study (8-year follow-up).5,25 Prior
studies, including two randomized clinical trials,
showed no clear benefit of adding rituximab to ibruti-
nib. For instance, in the Alliance A041202 study2,13

evaluating the combination of ibrutinib and rituximab
in older patients with CLL (≥65 years), a CRR of 12%
was observed. This was only slightly higher than the
CRR in the same study for the ibrutinib monotherapy
arm (CRR of 7%).2 In a younger population, the com-
bination of rituximab and ibrutinib obtained a CRR of
17.2% in the E1912 study.1 Additionally, when obinu-
tuzumab was combined with ibrutinib, it resulted in a
CRR of 19% determined by an independent review
committee (IRC) and 41% according to investigator
assessment in the iLLUMINATE trial.3 Finally, the
combination of obinutuzumab and acalabrutinib ach-
ieved a best IRC-assessed CRR of 13% in the primary
analysis of the ELEVATE-TN study, which increased to
30.7% in a 4-year follow-up of the study.4,26 Nevertheless,
despite the high CRR obtained in our study, MRD
response was low (1%). This might be explained by the
lower efficacy of ofatumumab in eradicating MRD
compared to other mAbs, particularly obinutuzumab.

It is noteworthy that in most studies that combine
BTKi and mAbs, the antibody has been incorporated
from the beginning of the treatment regimen.
Conversely, only a limited number of studies have
explored alternative treatment schedules within the
context of combination therapies. For instance, Jaglow-
ski et al.14 evaluated the activity of the combination of
ofatumumab and ibrutinib in a previous phase 1b/2
study in 3 different administration sequences in pa-
tients with relapsed CLL: ibrutinib lead–in (4 weeks
prior to ofatumumab), concurrent start, or ofatumumab
lead–in. All three administration sequences demon-
strated activity, with ORR of 100%, 79%, and 71%, and
estimated 12-month PFS of 89%, 85%, and 75%,
respectively. However, the group that received a lead–in
with ofatumumab showed the lowest response to ther-
apy, reflecting the inferior efficacy of ofatumumab
compared with ibrutinib. It is worth noting that even in
the ibrutinib lead–in cohort, patients received ofatu-
mumab only 4 weeks after commencing treatment with
ibrutinib. More recently, preliminary reports by Raws-
tron et al. suggested a significant impact on the MRD
response rate when the anti-CD20 monoclonal antibody
obinutuzumab was introduced after a treatment period
of 1 year with ibrutinib, when the tumour burden of the
patients was low.20 Despite the relatively modest number
of patients, it is notable that 10 patients receiving obi-
nutuzumab more than 1 year after starting ibrutinib
monotherapy (at median of 16.2 months [range 13–19])
7
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obtained a higher response rate (CR/CRi 50% vs. 30%)
and MRD response (<0.01% BM MRD in 50% vs. 6%)
compared to 30 patients who initiated both ibrutinib and
obinutuzumab concurrently. The high CRR observed in
our study suggests, in accordance with the notion
pointed out by Rawstron et al., that adding the mono-
clonal antibody in patients with low tumor burden
might improve the quality of the response and optimize
its combination with BTKi.

The responses obtained in our study were durable,
with an estimated 48-month PFS and OS of 89.9% and
92.2%, respectively. However, the absence of a control
arm in our study precludes us from determining the
specific impact of achieving a deeper response by add-
ing an anti-CD20 antibody to BTKi on the long-term
outcomes of the patients. In this regard, phase 3
studies have obtained mixed results. For instance, the
phase 3 Alliance A041202 study did not demonstrate
advantage in terms of PFS of the combination of ritux-
imab with ibrutinib compared to ibrutinib alone.2

Conversely, the ELEVATE-TN study showed a favor-
able 48-month PFS rate of the acalabrutinib combined
with obinutuzumab vs. acalabrutinib monotherapy
arm.4,26 Finally, the question of whether it is feasible to
safely discontinue BTKi treatment in patients attaining
profound responses through the use of BTKi and anti-
CD20 monoclonal antibodies, particularly in instances
with undetectable MRD, remains unresolved.

Limitations of our study include its single-arm
design, without the presence of a control arm, and the
low rate of MRD achieved associated with the CD20
mAb administered in our study.

Most patients included in the study were older (me-
dian age 69 years, with 69% of the patients being ≥65
years) but without significant comorbidities (median
CIRS score 2), although 42% had a creatinine clearance
<70 mL/min. The safety findings in our study were
consistent with the previous reports with each agent,
with no new safety signals identified. The most common
grade ≥3 AEs were hematological toxicity and infections,
while grade ≥3 infusion-related reactions were observed
in 5% of patients, and there were no reported cases of
tumor lysis syndrome. Discontinuations due to AEs were
similar between the first 12 months of treatment with
ibrutinib monotherapy and during the consolidation
phase with ofatumumab. Overall, the discontinuation
rate of the study, 29%, compares favorably to that re-
ported for first-line single-agent ibrutinib (42% in the
RESONATE-2 study after 5 years of follow-up)27 or
ibrutinib combined with anti-CD20 monoclonal anti-
bodies (39.2% in the E1912 study with 5.8 years of
follow-up, and 42% in the ILLUMINATE study with 45
months of median follow-up).28,29 However, it should be
noted that the absence of significant comorbidities
within the patient population included in this study may
have contributed, in part, to these comparatively lower
discontinuation rates. Notably, eight patients contracted
COVID-19 infections, four of them grade ≥3, and one
patient died from COVID-19 pneumonia. Anti-CD20
monoclonal antibodies may impair humoral immunity
against SARS-CoV-2,.30,31 Therefore, emphasizing a
complete vaccination regimen before the initiation of B-
cell-directed agents in CLL patients is important to
ensure their protection.

In conclusion, this study has provided evidence that
the implementation of consolidation with anti-CD20
monoclonal antibody therapy following 12 cycles of
treatment with ibrutinib was well-tolerated and elicited a
deeper response. These findings support the potential
role of a consolidation therapeutic strategy in the man-
agement CLL, where adding a monoclonal antibody in
patients with low tumor burden appears to improve the
quality of the treatment response.
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