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Bcl2 inhibitor venetoclax +/– Anti-CD20: what do deep
remissionsmean?
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Summary In recent years, treatment of patients ex-
hibiting chronic lymphocytic leukemia has changed
extensively due to advances in the development
of targeted therapies. The Bcl-2 inhibitor veneto-
clax demonstrated outstanding results when used
in mono- as well as combination therapy. Minimal
residual disease (MRD) measurement has become an
important endpoint in most studies and shows high
prognostic potential. With upcoming combination
strategies, the role of MRD measurement has also
increased and is likely to become a routine marker in
future clinical practice.
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Chronic lymphocytic leukemia (CLL) represents the
most common form of leukemia in the western world
[1]. The clinical course of patients is heterogeneous
and is influenced by individual clinical factors and
disease biology, including cytogenetic findings and
IGHV mutational status, as well as alterations in the
B cell receptor pathway and overexpression of anti-
apoptotic protein Bcl2, which was first described in
1993 by Hanada et al. with constitutive overexpres-
sion of the pro-survival protein Bcl2 [2–4]. The Bcl2-
inhibitor venetoclax has proven notable efficacy in
the treatment of CLL, even in the relapsed/refractory
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setting including high-risk disease fludarabine-re-
fractoriness, bulky adenopathy, TP53 abnormalities,
and unmutated immunoglobulin heavy chain vari-
able gene (IGHV), as well as in the first-line with or
without the referred features [5–7]. Currently, there
are two oppositional treatment strategies: prolonga-
tion of progression-free survival (PFS) without deep
remissions using Bruton tyrosine kinase inhibitors in
continuous therapy or time-limited treatment with
venetoclax.

Since achievement of minimal residual disease
(MRD) has been identified as prognostic factor for
PFS and overall survival (OS) for patients receiving
immunochemotherapy, its measurement in routine
diagnosis and also as an endpoint in ongoing studies
has increased substantially [8, 9]. In CLL, MRD is
mostly determined by using at least 4-color flow cy-
tometry (FLC), with the advantage of large availability
and rapidness, at the expense of sensitivity at a level
of 10–4. Availability of FLC in most centers allows
widespread use, but standard operating procedures
are required to allow multi-institutional studies. Poly-
merase chain reaction (PCR)-based methods include
consensus, nested, and allele-specific oligonucleotide
IGHV PCR methods. These techniques are more time
and laboratory intensive but increase sensitivity up
to 10–6 [10]. Multiplex PCR, followed by sequencing
to identify and quantify the signature immunoglob-
ulin heavy and light-chain rearrangement of CLL
cells can also be used as a next-generation sequenc-
ing approach (NGS). The advantages are the use of
nonpatient-specific primers and the extremely high
sensitivity (up to 10–6) [11]. Consequently, MRD anal-
ysis has been approved by the European Medicines
Agency (EMA) as an intermediate/surrogate endpoint
to assess treatment efficacy in randomized clinical
trials designed to show superiority in terms of PFS
in CLL patients [12]. Nevertheless, outside of clinical
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trials, MRD analysis has not yet been implemented in
routine diagnostics by clinicians [13].

Various studies show that the compartment is crit-
ical, demonstrating higher rates of MRD in bone mar-
row than in peripheral blood [14, 15]. Therefore, MRD
negativity in peripheral blood always has to be con-
firmed by a bone marrow biopsy. However, for future
clinical application of MRD assessment, it seems that
the MRD evaluation will be sufficient by using periph-
eral blood. It could be shown that the MRD assess-
ment in peripheral blood and bone marrow provided
highly concordant results [15].

In a phase 1 study of venetoclax, 17 of 23 patients
who achieved complete remission (CR) were evalu-
ated for MRD negativity, using at least 4-color FLC
[5]. Although the study population comprises pa-
tients with poor prognostic factors, 6 out of 17 patients
tested negative for bone marrow MRD. In this study,
patients with a partial remission (PR) have not been
tested for MRD negativity, maybe underestimating the
rate of negativity in this study.

Of 70 patients in a phase 2 study with CR, 45 pa-
tients underwent peripheral MRD measurements and
revealed a rate of 18 patients with MRD negativity,
6 out of 10 had also no CLL cells detectable in the
bone marrow. MRD negativity has been identified as
a predictor of ongoing response [6].

These promising results led to the design of the
MURANO trial, which compared two time-limited
therapies in relapsed/refractory CLL [16]. One arm
included rituximab and venetoclax and the other
rituximab in combination with bendamustine. Treat-
ment with venetoclax and rituximab showed better
response rates and OS rates. Achieving undetectable
MRD (defined as <1 CLL cell/10,000 leucocytes; <10–4)
at the end of combination treatment improved PFS
and OS compared to patients who had detectable
MRD. The MRD-positive group was further divided
into two subgroups: MRD low and MRD high posi-
tivity. Low MRD positivity was defined with 10–4 to
<10-2 CLL cells and high MRD positivity with >10–2

revealing significant difference in PFS. Most of the
high MRD-positive cases had increasing MRD in
peripheral blood before the end of treatment with
venetoclax. Apart from MRD they observed del17p,
genomic complexity and unmutated IGHV as risk
factors for disease progression in patients with unde-
tectable MRD [17]. These data suggest the importance
of MRD assessment in time limited therapy strategies
before cessation of therapy.

The CLL14 study of the German CLL study group
(DCLLSG) led to approval of venetoclax as first-line
therapy [7]. This trial investigated a 12-month limited
therapy with the Bcl2-inhibitor in combination with
the anti-CD20 antibody obinutuzumab and reported
a remarkably better PFS than the control group with
chlorambucil and obinutuzumab. Three months after
treatment completion, more patients in the veneto-
clax plus obinutuzumab group than in the chloram-

bucil plus obinutuzumab group were tested negative
for MRD in peripheral blood as well as in bone mar-
row (75.5% vs 35.2% and 56.9% vs. 17.1%). In addi-
tion, MRD negativity was consistently more common
over all subgroups and more sustainable in patients
treated with venetoclax. In CLL14, MRD negativity
was assessed by ASO-PCR and confirmed by flow cy-
tometry.

Recent updates with 4 years of follow-up [18]
showed a persistence of the PFS advantage and con-
firmed deeper and more sustainable remissions for
patients treated with the Bcl-2 inhibitor compared to
chemoimmunotherapy. Nevertheless, a detail which
only becomes transparent during longer follow-up is
that patients harboring high-risk features may show
worse outcomes although treated with venetoclax
and obinutuzumab. Results are still superior to obin-
utuzumab and chlorambucil, but data show that the
use of Bcl-2 inhibition alone does not overcome the
high-risk features. Whereas patients with mutated
IGHV or lacking del17p/TP53, known to be of favor-
able risk, exhibit the greatest benefit.

Within the patient population of the CLL14 study,
the prognostic and predictive impact of genetic mark-
ers on achievement of MRD negativity has been ana-
lyzed [19]. Three quarters of patients achieved a nega-
tive MRD result in peripheral blood when treated with
venetoclax and obinutuzumab. Interestingly, in this
study, even high-risk genetics like unmutated IGHV,
del17p or TP53 mutation had no impact on MRD re-
mission rates. One can conclude that the identified
high-risk features affecting the patients’ outcome may
supersede MRD’s predictive power back.

At present, indefinitive therapy with a Bruton ty-
rosine kinase inhibitor or a limited therapy contain-
ing venetoclax are the two most commonly used regi-
mens. Expected upcoming therapies are combination
therapies with venetoclax and an inhibitor of Bruton
tyrosine kinase, primarily ibrutinib. The laboratory ra-
tionale is that ibrutinib and venetoclax act on distinct
CLL subpopulations that have different proliferative
capacities [20]. While ibrutinib targets mostly the di-
viding subpopulation of CLL, the resting subpopula-
tion preferentially responds to venetoclax. Therefore,
the combination of these two targeted therapies effec-
tively reduced both subpopulations, the resting and
the dividing one, in most cases. The TAP CLARITY
trial investigated ibrutinib and venetoclax in 54 re-
lapsed/refractory CLL patients with an MRD-driven
strategy in stopping the therapy. The overall response
rate (ORR) was 94%, with CR/CRi rates of 54%. MRD
negativity persisted over time (at month +14: PB [pe-
ripheral blood] 57% and BM [bone marrow] 39%) [21].

Recent phase 2 and 3 studies [22, 23] as presented
at ASCO and EHA this year showed promising results.
To avoid tumor lysis syndrome, both studies com-
prised a lead-in phase with ibrutinib and then a lim-
ited 12-cycle combination therapy. One arm of the
CAPTIVATE study investigated the fixed duration reg-
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imen without any further therapy, showing promising
results, even for patients with del17p or TP53 muta-
tion. ORR were high (96%) with more than 50% CR
rates in patients with or without high-risk features.
MRD negativity could also be found uniformly dis-
tributed in these two groups (77% vs 76% in periph-
eral blood). Unmeasurable MRD rates were also high
in patients with unmutated IGHV status. In the sec-
ond arm, an MRD-triggered randomization was con-
ducted, administering placebo or ibrutinib for con-
firmed MRD-negative patients and ibrutinib or the
combination therapy (ibrutinib and venetoclax) for
not confirmed MRD-negative patients [24]. The re-
sults demonstrated that patients with unmeasurable
MRD do not benefit from prolonged therapy, showing
high response rates even in placebo-treated patients.
Otherwise, patients without confirmed MRD negativ-
ity showed more additional responses with the com-
bination of ibrutinib and venetoclax in comparison to
ibrutinib alone (66% vs 42%). Nevertheless, as obser-
vation time is relatively short yet, a longer follow-up
is needed to confirm these results.

At latest follow-up, 8 patients progressed after end
of fixed duration therapy and had been re-treated with
single-agent ibrutinib. At least a PR has been achieved
in 6 of them [21].

The GLOW study investigated the combination
therapy in elderly CLL patients without high-risk
features against the standard arm of obinutuzumab
and chlorambucil [23]. The CR rates were signifi-
cantly higher in the investigational arm (38.7% vs.
11.4%) and more patients reached MRD-negativity (3-
months after end of treatment 55% vs 39%), respec-
tively. With longer follow-up, patients who received
combination therapy with ibrutinib and venetoclax
were able to maintain MRD negativity significantly
longer (12 months after end of treatment 49% vs 12%)
[24]. This means a prolonged time to next treatment
for CLL patients with a distinct improvement of qual-
ity of life. Interestingly, although patients in this study
were significantly older and harbored more comor-
bidities, the combination regimen was relatively well
tolerated.

These studies all demonstrated benefit for the treat-
ment of patients with del17p over former standard
treatment regimens. However, del17p remains a neg-
ative prognostic parameter with new agents [19].

These results may push in the direction of an MRD-
driven duration of therapy with venetoclax, in combi-
nation with an anti-CD20 antibody or a Bruton tyro-
sine kinase inhibitor. In patients achieving unmea-
surable MRD, safe interruption can be recommended
with MRD-driven early re-introduction in cases losing
response. Nevertheless, this assumes the availabil-
ity and performance of routine MRD-measurement
which will hopefully become standard of care in the
near future, at least regarding high-risk CLL patients.

Take home message

Patients treated with venetoclax can achieve minimal
residual disease (MRD) negativity in peripheral blood
or bone marrow, whether they receive venetoclax-
monotherapy or in combination with anti-CD20 antibod-
ies. With the upcoming use of combination therapies,
MRD negativity will likely become an important marker
predicting outcome of chronic lymphocytic leukemia
patients.
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