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Combining novel agents in chronic lymphocytic leukemia: Greater than the
sum of its parts?
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Take home messages

� Although the novel agents ibrutinib and venetoclax are effective in chronic lymphocytic leukemia, their use as monotherapeutic
agents requires continuous treatment.

� Combination strategies with novel agents can induce deep remissions and durable disease control following treatment cessation.
� Future studies will evaluate possibilities to tailor treatment duration to individual responses.
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Two novel agents acting alone

The therapeutic possibilities for chronic lymphocytic leukemia
(CLL) have greatly increased over the last few years. Novel agents
such as ibrutinib and venetoclax induce high response rates and
are generally well-tolerated, but their use as monotherapeutic
agents is not curative. As a consequence, continuous therapy is
required, leading to high costs, toxicity, lower compliance and an
increased risk of resistance. Indeed, for both drugs, mechanisms of
resistance have now been described that are directly attributable
to long-term drug exposure.1,2 Using these novel agents in
combination regimens may increase the depth of responses,
allowing treatment cessation and thereby mitigating the risks
associated with constant treatment. While such combination
strategies could be designed as fixed duration regimens, another
approach would be to tailor treatment cessation to individual
responses. Such decisions could be based on (repeatedly)
undetectable minimal residual disease (MRD). MRD has recently
been shown to predict progression-free survival (PFS) not only
following immunochemotherapy but also following a venetoclax-
containing regimen,

∗3 although future studies have yet to establish
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the best marker to guide treatment cessation. Novel agent
combination strategies include the addition of monoclonal anti-
CD20 antibodies, combining multiple novel agents, and combin-
ing novel agents with chemotherapy.

Current state of the art
Combining a novel agent with an anti-CD20 antibody

Preclinical studies have demonstrated synergy between venetoclax
and monoclonal anti-CD20 antibodies, which have since been
evaluated in clinical trials. Venetoclax-rituximab results in
prolonged PFS in comparison to immunochemotherapy in R/R
patients

∗4 and high rates of MRD-undetectable responses, that
predict prolonged PFS after treatment cessation.

∗3 Interim results
suggest a similar depth of response obtained with venetoclax in
combination with obinutuzumab as first-line treatment.5,6

Although the combination with monoclonal anti-CD20 anti-
bodies has not been directly compared to venetoclax mono-
therapy, monoclonal anti-CD20 antibodies do not appear to
increase safety concerns associated with venetoclax. Venetoclax is
more often than obi occompanied by tumor lysis syndrome (TLS),
the risk of which can be lowered when obinutuzumab preinduc-
tion precedes combined venetoclax-obinutuzumab.6

Ibrutinib deprives CLL cells of their microenvironmental
stimuli by abrogating homing and migration; however, it does
not induce direct cell death and complete responses (CR) are rare
with monotherapy. Monoclonal anti-CD20 antibodies therefore
seem a sensible partner for ibrutinib, although in vitro studies
suggested that ibrutinib might hamper antibody-dependent
cellular cytotoxicity.7 Recently, ibrutinib in combination with a
monoclonal anti-CD20 antibody has been shown to extend
PFS in comparison with immunochemotherapy as first-line
therapy.8,

∗9,∗10 However, the first trial to compare ibrutinib
alone or in combination with an anti-CD20 antibody did not find
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Figure 1. Combination strategies for the treatment of chronic lymphocytic leukemia will combine agents with distinct mechanisms of
action, such as the BTK inhibitor ibrutinib, BCL-2 antagonist venetoclax, monoclonal anti-CD20 antibodies, and chemotherapeutic agents.
This figure was created with images adapted from Servier Medical Art. Original images are licensed under a Creative Commons Attribution 3.0
Unported License.
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an improvement in CR rate or PFS with the addition of
rituximab.

∗10 By contrast, a smaller nonrandomized trial
enrolling relapsed or refractory (R/R) patients found higher levels
of MRD-undetectable responses when ibrutinib was combined
with obinutuzumab, especially when obinutuzumab was given
after at least 1 year of ibrutinib monotherapy.11 The improved
responses with delayed obinutuzumab may be explained by the
fact that CD20 expression is transiently downregulated during the
first months of ibrutinib treatment.12 Infusion-related reactions
associated with rituximab and more frequently with obinutuzu-
mab appear to be less frequent when ibrutinib is given
simultaneously.8,13 Given the fact that MRD-undetectable
responses are not yet observed in the majority of patients treated
with ibrutinib and monoclonal anti-CD20 antibodies, treatment
cessation is not feasible and the value of monoclonal anti-CD20
antibodies remains unclear.

Combining both novel agents

Whereas ibrutinib treatment leads to replacement of CLL cells out
of the lymph node and increased BCL-2 dependency, venetoclax is
particularly active in the peripheral blood compartment.
Alongside evidence of preclinical synergy and nonoverlapping
toxicity profiles, this has raised a particular interest in strategies
combining ibrutinib and venetoclax. Indeed, preliminary results
demonstrated a high overall response rate (ORR 100%) and
MRD-undetectable response rate (68%) after 1 year of a first-line
ibrutinib-venetoclax regimen in high-risk patients.14 A similar
regimen is currently evaluated in R/R patients, of which an interim
analysis also reported objective responses in all patients after 12
months of treatment, with 58% of the patients achieving an
MRD-undetectable response.15 In the future, both trials will
evaluate the durability of these responses upon MRD-based
treatment cessation. The adverse events during ibrutinib-veneto-
clax were in line with single-agent treatment. Clinical TLS did not
occur in either trial after minimizing the risk by initiation
treatment with ibrutinib monotherapy and subsequent venetoclax
ramp-up.
A phase 1 trial demonstrated that triple combination of

ibrutinib, venetoclax, and obinutuzumab can achieve high rates of
MRD-undetectable responses without TLS16 and triple combi-
nations are currently evaluated in phase 2 and 3 trials.

Novel agents in combination with chemotherapy

Despite the advancement of novel agents, immunochemotherapy
remains a valuable option for patients with mutated IGHV status
(M-CLL). The addition of novel agents may limit toxicity by
shortening chemotherapy exposure, while retaining efficacy. The
CLL2-BXX trials evaluate this strategy, by initiating treatment
with 2 cycles of debulking with bendamustine, followed by a
combination of ibrutinib and ofatumumab, ibrutinib and
obinutuzumab, or venetoclax and obinutuzumab. The veneto-
clax-obinutuzumab (CLL2-BAG) strategy results in an ORR of
95% and an MRD-undetectable response rate of 87% in a
population of both previously untreated and R/R patients.

∗17 The
ORR with ibrutinib-obinutuzumab induction following bend-
amustine (CLL2-BIO) was 100%, with MRD still detectable in
52%.18 A considerable proportion of patients encountered serious
adverse events including infections and neutropenia (23% and
11% in CLL2-BAG, respectively), emphasizing the need to
reconsider the role of bendamustine.
Another trial investigated ibrutinib and obinutuzumab in

combination with short-term fludarabine-cyclophosphamide in
previously untreated M-CLL patients, after which patients
received continued ibrutinib and obinutuzumab based
upon MRD analysis.19 The percentage of patients reaching
an MRD-undetectable CR increased was 86% after 1 year,
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which was maintained in all patients after ibrutinib discontin-
uation.
Simultaneous treatment with bendamustine, venetoclax, and an

anti-CD20 antibody followed by venetoclax monotherapy was
associated with high toxicity, necessitating discontinuation in
29%.20

Future perspectives

Promising results are obtained with novel agents in combination
strategies. The depth of response seen with combination therapy
may allow long-lasting responses in an extended group of patients.
An important challenge for the near future will be to find an
optimal balance between achieving deeper remissions, while
minimizing toxicity. Beyond the choice of agents, this requires
strategic dosing and sequencing with still many uncertainties.
Another consideration is whether the application of multiple
agents in an early stage to magnify efficacy, limits therapeutic
possibilities for relapsed disease. Although the basic assumption is
that the same novel agent, such as venetoclax, can be reinitiated
following relapse of a fixed-dose regimen, this has never been
tested. Furthermore, the translation of results obtained in trials to
routine practice represents an important future challenge. Finally,
the best parameter to guide treatment continuation needs to be
established now that durable responses after cessation have come
into sight.
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