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Venetoclax: a real game changer in
treatment of chronic lymphocytic leukemia
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Venetoclax – a novel, orally bioavailable inhibitor of B-cell lymphoma-2 – has demonstrated substantial
clinical activity in the treatment of chronic lymphocytic leukemia. Alone or in combination with other
targeted agents, venetoclax results in high rate of durable responses and undetectable measurable resid-
ual disease. The peculiarity of venetoclax is that it allows for fixed durations of therapy of 12 months in
the frontline and 24 months in the relapsed/refractory setting, with a favorable impact on compliance
and pharmacoeconomics. This approach implies a change of therapeutic paradigm in chronic lymphocytic
leukemia from continuous to time-fixed therapy. Nowadays, it remains challenging to identify patients
suitable for the optimal approach. Clinical trials addressing the issue of continuous versus time-limited
therapy are ongoing.
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Chronic lymphocytic leukemia (CLL) is the most common form of leukemia in the Western world. The median
age of diagnosis in the USA, Europe and Australia is approximately 72 years of age, with about a quarter of
patients aged <65 years and approximately 6% less than 50 years [1]. Overall survival (OS) of patients with
CLL has consistently improved in the last few years as a consequence of important advances the management of
this disease. Chemo-immunotherapies, such as fludarabine, cyclophosphamide and rituximab or chlorambucil with
obinutuzumab, have shown to improve OS in CLL patients [2,3]. More recently, specific pathways inhibitors of CLL
cell survival (i.e., ibrutinib, idelalisib) are replacing chemoimmunotherapy in first- and second-line indications [4].
Since high levels of BCL-2 protein are expressed in CLL, it was rationale to develop a drug binding specifically to
the hydrophobic groove of BCL-2, thereby displacing pro-apoptotic proteins and rapidly inducing apoptosis [5].
When venetoclax was tested in preclinical trials it was evident that its efficacy in inducing apoptosis in CLL cells
was by a p53-independent mechanism. These results anticipated the amazing efficacy obtained with venetoclax as
monotherapy in clinical trials of high-risk relapsed/refractory CLL [6–9].

Venetoclax in relapsed/refractory CLL
Initially approved by FDA (MD, USA) and EMA (Amsterdam, Netherlands) for patients who had experienced
treatment failure with a B-cell receptor pathway inhibitor, venetoclax was later licensed, in combination with
rituximab, to treat relapsed CLL patients who had received at least one prior treatment. This approval relied on the
outstanding results of the MURANO trial, a study that enrolled relapsed CLL patients to be assigned to randomly
receive venetoclax for up to 2 years plus rituximab (VR) for the first 6 months versus bendamustine and rituximab
(BR). In this study, the 4-year follow-up indicated a sustained progression-free survival (PFS) benefit for patients
on VR versus BR (57 vs 4.6%), and an OS advantage in favor of VR. Remarkably, the OS benefit was maintained
despite three-quarters of patients progressing after BR receiving either a Bruton’s tyrosine kinase inhibitor (BTKi)
or a PI3K [10,11].

In comparison with other studies of targeted agents in CLL, results of the MURANO trial indicate the feasibility
of a fixed-duration therapy with venetoclax, with the prospect for several patients to achieve treatment-free remission
(Figure 1). Of note, 24-months after-treatment cessation, PFS was 68% in patients who completed 2 years of VR.

Int. J. Hematol. Oncol. (2020) 9(4), IJH31 eISSN 2045-140710.2217/ijh-2020-0010 C© 2020 Stefano Molica

https://orcid.org/0000-0003-2795-6507


Perspective Molica

Goal of therapy: disease eradicationGoal of therapy: disease control

Duration: continuous treatment
course

Duration: finite treatment course

• Higher CR
• MRD negativity

• Long PFS

• Sustained PR as best response

• Long PFS

BCR inhibitors BCL-2 inhibitors

The change of treatment paradigm in CLL

Figure 1. Change of treatment of chronic lymphocytic leukemia.
CR: Complete response; MRD: Minimal residual disease; PFS: Progression-free survival; PR: Partial response.

In addition, those patients who attained peripheral blood undetectable minimal residual disease (uMRD) showed
particularly durable responses [12].

One question arising from these data is whether a 2-year period of exposure to venetoclax is adequate for all
patients with relapsed/refractory disease, or if there is a subset of patients with suboptimal response suitable for
continuing venetoclax beyond the planned 24 months. In a small series it was shown that median time to peripheral
blood uMRD achievement was 18 months (range, 5–26), with 90% of cases having achieved it by 24 months and
no new peripheral blood uMRD attainment after 24 months [13].

Another relevant point concerns the patient management following venetoclax discontinuation. While efficacy
data for the use of venetoclax post-BTKi has been well described, data for the opposite sequence are limited [8,9].
Recently published results suggest that patients who discontinue venetoclax may benefit from treatment with
BTKi, provided that they are BTKi treatment-naive [14]. Overall response rate (ORR) was 84% (n = 44) in BTKi-
naive patients, versus 54% (n = 30) in BTKi previously exposed patients. Likewise, the estimated median PFS
was 32 months in BTKi-naive patients but only 4 months in patients who were known to be BTKi-resistant. A
retrospective study including 23 patients with relapsed/refractory CLL who received a BTKi (ibrutinib, n = 21;
zanubrutinib, n = 2) after stopping venetoclax because of progressive disease provides similar results (i.e., median
PFS = 34 months). Prior remission of duration ≥24 months on venetoclax was associated with longer PFS after
BTKi salvage. Of note, BTKi therapy achieved durable benefit for patients with the BCL2 Gly101Val venetoclax-
resistance mutation (estimated 24-month PFS, 69%) [15].

Venetoclax in the upfront therapy
More recently, the interest for chemo-free time-limited therapy has been extended to first-line treatment of CLL.
CLL14 is a multicenter trial designed to demonstrate superiority of time-limited (given for 1 year) therapy of
venetoclax and obinutuzumab (VO) over standard chlorambucil and obinutuzumab (CO) in untreated patients
with active disease and relevant comorbidities. While no differences were found with respect to safety between
regimens, VO outperformed CO in terms of complete response, ORR, uMRD and PFS [16]. These results were
recently updated at the 25th European Hematology Association meeting. After 40 months of follow-up, the
combination of VO continued to show superiority over the established standard regimen of CO. The 3-year PFS
were 81.9% for VO versus 49.5% for CO regimen. VO outperforms CO across most genetic subgroups, especially
those with adverse genetic markers such as an unmutated IGHV status [17]. Furthermore, updates of the CLL14
trial provide critical information on the impact of minimal residual disease (MRD) on the clinical outcome of
patients who are off treatment. On the basis of these results, the EMA and the US FDA approved the combination
of fixed-duration VO for the treatment of patients with previously untreated CLL.
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Venetoclax rehabilitates MRD as surrogate end point
Both the MURANO and CLL14 trials [10,16] indicate that MRD is a potent surrogate end point of PFS. The
characteristic of MRD is its capability to provide information on the effectiveness of treatment earlier, before
the achievement of survival end points. Accordingly, EMA has approved MRD as an intermediate end point for
licensure of novel agents in randomized studies [18]. However, while the relevance of MRD assessment as a surrogate
end point in clinical trials is unquestionable, its role in routine clinical practice has not yet been well defined. A
potential limitation to a wide use in the day-by-day practice of MRD is represented by reliability of methods of
assessment. The European Research Initiative on CLL has undertaken multicenter efforts aimed at standardization
and harmonization of the techniques to assess MRD [19].

Probably, it is premature to know what to do with MRD at this point. Currently, there are a number of
combinations of targeted agents, mostly venetoclax-based, that are being tested with uMRD used to determine the
duration of therapy. These are doublets or, less frequently, triplets of novel agents given for a limited time, but it is
premature to translate results of these studies into clinical practice [20–22]. An innovative, individualized approach
of MRD-guided treatment decision has been utilized by Hillmen et al. [20] in the context of the Phase II CLARITY
trial, which used an association of ibrutinib and venetoclax. Patients are tested for MRD after 6 and 12 months
of combined treatment. Therapy is then continued for the same duration of time it took them to achieve uMRD.
In this study, uMRD was achieved in bone marrow in 24% of patients after 6 months while the uMRD rate in
peripheral blood at 12 months was 58%. This method of individualized treatment durations depending on time to
uMRD is currently tested in the large Phase III FLAIR trial, which compares fludarabine, cyclophosphamide and
rituximab, ibrutinib, ibrutinib + rituximab and ibrutinib + venetoclax in previously untreated CLL.

The choice between venetoclax & BTKi
Although venetoclax adds an important option to relapsed/refractory and frontline treatment of CLL, without
studies of direct comparison between ibrutinib and venetoclax it is difficult to establish the relative efficacy of
these two agents. It should be considered that ibrutinib is the targeted agent with a longer follow-up in CLL [23].
Ibrutinib rarely achieves an uMRD status but significantly prolongs PFS of patients, even if the indefinite course
of therapy can pose a challenge [24]. In both clinical trials and real-world analyses, intolerance (particularly cardiac
dysrhythmias and increased risk of bleeding) was shown to be the main reason for ibrutinib discontinuation [24].
Another relevant problem with ibrutinib is the development of ibrutinib-resistant CLL clones, which occurs in
about 20% of patients [25]. At last, it is also important to be aware of the ‘financial toxicities’ associated with a
recommended ‘life-long’ treatment [26].

At the moment, however, the applicability of chemo-free time-limited therapy in the frontline has some practical
restrictions in clinical practice. The CLL14 study included mainly older patients with comorbidities rather than
young, fit patients [16]. Therefore, younger patients cannot benefit from finite treatment approaches with targeted
agents in clinical practice. In contrast, continuous strategy mainly based on ibrutinib ± anti-CD20-based therapy
has been validated in clinical trial of younger/fit CLL patients [27]. Another important controversy is whether it
is appropriate to discontinue a novel agent-based therapy in the setting of patients having a molecular or genetic
poor risk feature that is predictive of a poor outcome.

At last, a potential benefit with chemo-free time-limited therapy is that, theoretically, you would not be driving
the development of resistant clones as observed with continuous therapy. This is still conjecture at this point, but
constant exposure to a drug could be driving resistance.

Conclusion
With maturing experience related to the use of continuous single-targeted agent, several common arguments
have emerged. Generally, toxicities, expected resistance, cost of indefinite therapy represent a robust argument for
considering time-limited combination therapy a reliable approach in several patients. Results of MURANO and
CLL14 trials which provide deep remission for the majority of patients appear mature for being translated into
clinical practice.

Future perspective
As previously discussed, a potential limitation of venetoclax therapy is due to the fact that information on the
mechanisms driving venetoclax-resistance are limited. Resistance mechanisms that have been observed to date
in CLL patients treated with venetoclax include: the acquisition of a BCL2 mutation (Gly101Val) that reduces
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venetoclax binding to BCL29 [10]; and overexpression of other prosurvival proteins BCL-XL and MCL1 [28,29].
While the recently discovered BCL2 G101V mutation accounted significantly for such resistance, co-existing
adverse genetic changes (e.g., BCLxL upregulation) should be considered [28].

Another remaining question is whether a time-limited approach of venetoclax-based therapy, is suitable for
patients with different molecular or genetic features. It can be hypothesized that a doublet or triplet with a course of
treatment directed by MRD status could be most useful in patients with high-risk disease (e.g., pretreated patients
or patients with TP53 aberrations or complex karyotypes) in whom rapid eradication of the disease is desirable to
prevent the emergence of resistant clones and to prolong, possibly survival [20–22,30]. The Alliance for Clinical Trials
in Oncology (MA, USA) and Eastern Cooperative Oncology Group (PA, USA) groups are currently conducting
two important Phase III clinical trials, each targeting a separate age group. These trials are designed to investigate
the efficacy and safety of adding venetoclax to the currently established regimen of obinutuzumab-ibrutinib in the
frontline setting for patients older than age 70 years and those aged from 18 to 69 years [31,32]. The German CLL
Study Group (Cologne, Germany) is conducting a trial (i.e., CLL17) which investigates the efficacy and safety of
single-agent ibrutinib, compared with VO, compared with ibrutinib plus venetoclax.

When the aforementioned trials will provide definite results, some of the ambiguities around the dilemma
between continuous or time-limited therapy in CLL will be deciphered.

Summary points

• Recent years have seen the emergence of therapies, such as Bruton tyrosine kinase inhibitors, which require
continuous treatment.

• In contrast, BCL-2-inhibitor combinations have been developed as 2-year and 1-year fixed-duration therapies,
offering new time-limited treatment options.

• With anti-BCL-2 combinations (venetoclax plus anti-CD20 monoclonal antibody) deep molecular responses have
been observed, with the achievement of undetectable minimal residual disease which correlates with prolonged
remissions.

• Continuous or time-limited chemo-free approaches are approved in front-line and relapse settings, challenging
both initial treatment selection and sequencing decisions.

• When results of trials comparing continuous versus time-limited administration of targeted agents are available,
some of the ambiguities around the dilemma between continuous or time-limited therapy in chronic lymphocytic
leukemia will be deciphered.
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