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Venetoclax consolidation after fixed-duration venetoclax
plus obinutuzumab for previously untreated chronic
lymphocytic leukaemia (HOVON 139/GiVe): primary
endpoint analysis of a multicentre, open-label, randomised,
parallel-group, phase 2 trial
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Summary

Background Fixed-duration 12 cycles of venetoclax plus obinutuzumab is established as first-line treatment for patients
with chronic lymphocytic leukaemia. We aimed to determine the activity and safety of 12 cycles of venetoclax consolidation
after fixed-duration venetoclax plus obinutuzumab for previously untreated patients with chronic lymphocytic leukaemia
who were unfit for fludarabine-based treatment, and whether this could be guided by minimal residual disease status.

Methods We conducted an open-label, randomised, parallel-group, phase 2 trial (HOVON 139/GiVe) at 25 hospitals in
the Netherlands. Eligible patients were aged 18 years or older with previously untreated chronic lymphocytic leukaemia,
had an ECOG performance status of 0-2, and were unfit for fludarabine-based treatment. All patients received
two debulking cycles of intravenous obinutuzumab (100 mg on day 1, 900 mg on day 2, and 1000 mg on days 8, 15, and
day 1 of cycle two), followed by fixed-duration venetoclax plus obinutuzumab for 12 cycles (six cycles of intravenous
obinutuzumab 1000 mg on day 1 and 12 during 28-day cycles of oral venetoclax, starting with a 5-week ramp-up and then
400 mg once daily until completion of cycle 12). Patients were then randomly assigned (1:1) by minimal residual disease
status in peripheral blood, to receive either 12 cycles of venetoclax consolidation irrespective of minimal residual disease
or venetoclax consolidation only if minimal residual disease was detected at randomisation. The primary endpoint was
undetectable minimal residual disease in bone marrow and no progressive disease 3 months after end of consolidation
treatment (or corresponding timepoint) by intention-to-treat. Safety was assessed in all patients who received at least one
dose of any study drug. This is the primary endpoint analysis of this trial, which is ongoing and is registered with
EudraCT (2015-004985-27).

Findings Between Oct 28, 2016, and May 31, 2018, 70 patients were enrolled, of whom 67 (47 [70%] men and 20 [30%)]
women) received fixed-duration treatment and 62 were randomly assigned to receive 12 cycles of venetoclax consolidation
(n=32) or minimal residual disease-guided venetoclax consolidation (n=30; one of whom was minimal residual disease
positive at randomisation). Median follow-up was 35 -2 months (IQR 31-5-41-3). 16 (50% [95% CI 32-68]) of 32 patients
in the consolidation group and 16 (53% [34-72)) of 30 in the minimal residual disease-guided consolidation group met
the primary endpoint of undetectable minimal residual disease in bone marrow and no progressive disease. 22 (69%) of
32 patients in the venetoclax consolidation group and 11 (37%) of 30 in the minimal residual disease-guided consolidation
group had any adverse event (grade 2—4; mainly infections). The most common grade 3 or worse adverse events were
infection (two [6%)] of 32 patients in the consolidation group and one [3%] of 30 in the minimal residual disease-guided
consolidation group) and neutropenia (two [6%] and two [7%)]). There were no treatment-related deaths.

Interpretation Consolidation with venetoclax 12-cycle treatment increases the duration of known side-effects and does
not prevent the loss of minimal residual disease response and subsequent risk of disease relapse.

Funding F Hoffmann-La Roche.
Copyright © 2022 Elsevier Ltd. All rights reserved.
Introduction

Chemoimmunotherapy was the gold standard for first-
line treatment of progressive chronic lymphocytic

leukaemia until 2020."” In the past 5 years, new effective
treatment options targeting specific proteins have
emerged. The most prominent targets are Bruton
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Research in context

Evidence before this study

We searched PubMed from database inception to Nov 4, 2021,
using the terms “chronic lymphocytic leukemia” AND
“venetoclax” AND “obinutuzumab”, with no language
restrictions. We found that the combination of venetoclax and
obinutuzumab has been assessed in phase 1, 2, and 3 studies
and has shown high response rates with undetectable minimal
residual disease (MRD) and manageable toxicity. We found no
trials that specifically studied the additional value of venetoclax
consolidation in relation to MRD status following fixed-
duration venetoclax plus obinutuzumab in the first-line setting
for patients with chronic lymphocytic leukaemia.

Added value of this study
To our knowledge, HOVON 139/GiVe is the first study to
evaluate a predetermined 12-cycle venetoclax consolidation

tyrosine kinase (BTK), a key kinase involved in B-cell
receptor signalling, and the B-cell lymphoma 2 (Bcl-2)
protein, a crucial regulator of apoptosis.** Both the
covalent inhibitors of BTK, such as ibrutinib,
acalabrutinib, and zanabrutinib, and the selective Bcl-2
inhibitor venetoclax, have been shown to be highly
efficacious as single-agent treatments in chronic
lymphocytic leukaemia.* However, responses are mostly
partial and a single-agent treatment requires
continuous dosing until the occurrence of either
unbearable toxicity or resistant disease, whichever
occurs first®’ Fixed-duration combination treatment
strategies have the advantages of lower costs, fewer
side-effects, and lower chances of development of
resistance.

One such strategy is a combination of venetoclax with
an anti-CD20 antibody. In the MURANO study/’
venetoclax was combined with rituximab for six 28-day
cycles followed by 18 cycles of venetoclax monotherapy
in patients with relapsed or refractory chronic
lymphocytic leukaemia, which resulted in a 2-year
progression-free survival of 84-9%.” The combination
of venetoclax with obinutuzumab was studied in the
first-line setting in the CLL14 study.® Patients received
six cycles of venetoclax in combination with
obinutuzumab but, by contrast with the MURANO
study, this was followed by only six additional cycles
of venetoclax monotherapy, resulting in a 2-year
progression-free survival of 88-2%. On the basis of
these studies, both fixed-duration combination
regimens have been approved by the US Food and Drug
Administration and European Medicines Agency;
venetoclax plus rituximab for relapsed or refractory
chronic lymphocytic leukaemia and venetoclax plus
obinutuzumab for first-line treatment. However, the
durations of venetoclax exposure (24 cycles in relapsed
or refractory disease and 12 cycles in the first-line
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versus MRD-guided venetoclax consolidation following fixed-
duration venetoclax plus obinutuzumab. Venetoclax
consolidation did not show added activity; loss of MRD response
occurred irrespective of consolidation. Prolonged venetoclax use
was accompanied by treatment-related adverse events, such as
infections, neutropenia, and gastrointestinal toxicity.

Implications of all the available evidence

12 cycles of fixed-duration venetoclax plus obinutuzumab leads
to deep responses and high rates of undetectable MRD, which are
not improved further by consolidation treatment. Loss of MRD
response occurs regardless of prolonged venetoclax exposure.

A more dynamic approach than an MRD measurement at one
timepoint, accounting for depth and regrowth kinetics of MRD, is
likely to be needed to select patients who could benefit from
consolidation.

setting) were arbitrarily chosen and therefore an
optimal duration of treatment is unknown.

It became evident from analyses of trials with time-
limited chemoimmunotherapy that patients who had
undetectable minimal residual disease (MRD; <104
ie, less than one chronic lymphocytic leukaemia cell
per 10000 leukocytes) had superior outcomes,
irrespective of whether they attained partial response or
complete response.” The predictive value of MRD,
irrespective of levels of response, was also observed in
the aforementioned fixed-duration venetoclax plus anti-
CD20 antibody studies.*" As well as being a surrogate
marker for progression-free survival, MRD status
might also reflect the individual sensitivity for a given
treatment. As such, timing of undetectable MRD
attainment might be used to tailor duration of therapy.
We hypothesised that consolidation treatment with
venetoclax could be beneficial for obtaining, as well as
continuation of, undetectable MRD, either for all
patients or for patients with MRD following fixed-
duration venetoclax plus obinutuzumab.

We aimed to determine the efficacy and safety of
12 cycles of venetoclax consolidation after fixed-
duration venetoclax plus obinutuzumab for previously
untreated patients with chronic lymphocytic leukaemia
who were unfit for fludarabine-based treatment, and
whether this could be guided by MRD status.

Methods

Study design and participants

We conducted an open-label, randomised, parallel-group,
phase 2 trial (HOVON 139/GiVe) at 25 hospitals in the
Netherlands (appendix p 1; study protocol shown in the
appendix pp 2-112). Eligible patients were aged 18 years
or older with previously untreated symptomatic chronic
lymphocytic leukaemia requiring treatment according to
the International Workshop on Chronic Lymphocytic
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Leukemia (IwCLL) criteria,” had an ECOG performance
status of 0, 1, or 2, and were considered unfit for first-line
fludarabine-based treatment by their treating physician.
Other eligibility criteria were platelet count of at least
50x109 cells per L and absolute neutrophil count of at
least 1-0x109 cells per L (unless due to bone marrow
infiltration), and creatinine clearance of at least
45 mL/min. Further eligibility criteria are provided in the
appendix (pp 18-19). Patients were recruited by their
treating physician and provided written informed
consent to participate. The study was approved by the
Medical Ethical Committee of the Academic Medical
Centre of Amsterdam and was conducted according to
the principles of the Declaration of Helsinki.

Randomisation and masking

Eligible patients received two debulking cycles of
obinutuzumab, followed by six cycles of obinutuzumab
and 12 cycles of venetoclax. Next, patients were randomly
assigned (1:1) to receive either 12 cycles of venetoclax
consolidation irrespective of MRD status (consolidation
group), or venetoclax consolidation for only as long as
MRD positivity was shown in peripheral blood (for
a maximum of 12 cycles; MRD-guided consolidation
group). Randomisation for consolidation treatment was
performed after cycle 12 of fixed-duration venetoclax plus
obinutuzumab if the patient had at least a partial
response according to IWCLL guidelines.” Patients were
randomly assigned, stratified by MRD status in
peripheral blood (undetectable MRD vs MRD-positive),
with a minimisation procedure, ensuring balance within
each stratum and overall balance by a computer-
generated randomisation schedule at the HOVON data
centre (Rotterdam, Netherlands). Randomisation group
assignment results were given to the investigators
immediately by phone or using a web-based system and
confirmed by fax or email. Neither the investigators nor
patients were masked to treatment assignment.

Procedures

Treatments were administered in 28-day cycles. There
were three treatment phases: pre-induction for debulking
with two cycles of intravenous obinutuzumab monotherapy
(starting with 100 mg on day 1 and 900 mg on day 2,
1000 mg on days 8 and 15, and subsequently 1000 mg on
day 1 of cycle two); fixed-duration 12 cycles of venetoclax
plus obinutuzumab (six cycles of intravenous
obinutuzumab 1000 mg on day 1 and 12 cycles of oral
venetoclax, starting with a 5-week dose ramp-up [each
week, with 20 mg, 50 mg, 100 mg, and 200 mg, then
400 mg once daily until completion of cycle 12); and
consolidation with either 12 cycles of oral venetoclax
400 mg, irrespective of MRD status in the consolidation
group, or venetoclax only if MRD positivity was shown in
peripheral blood (until undetectable MRD was reached or
for a maximum of 12 cycles) in the MRD-guided
consolidation group. Dose modifications and interruptions

were allowed for management of adverse events. At first
occurence of neutropenia grade 3—4 and thrombocytopenia
grade 4, venetoclax and obintuzumab were withheld until
recovery to grade 2 or better and restarted at the same dose
level. At reappearance of the adverse event, subsequent
dose level reduction of venetoclax (200 mg, 100 mg, 50 mg,
20 mg) was advised after withholding until recovery, with
restart of obinutuzumab. For non-haematological toxicity
grade 2—4, delay of venetoclax and obintuzumab was
recommended until recovery to grade 1 or better, with dose
level reductions of venetoclax for reappearance of grade
3—4 toxicity. In case of one infusion-related reaction of
grade 4 or three of grade 3, obintuzumab was discontinued
permanently.

Response assessment according to IwCLL guidelines®
based on clinical parameters, full blood count, and CT
scan was done by the site investigator after two cycles of
pre-induction, at fixed-duration cycle 12 (including bone
marrow biopsy), 3 months after consolidation cycle 12 or at
a corresponding timepoint (including bone marrow
biopsy), and at progression. MRD responses in peripheral
blood and bone marrow were assessed at the central
laboratory of the University Medical Centre of Amsterdam
(Amsterdam, Netherlands) by six-colour flow cytometry
with a sensitivity of at least 104, as previously validated
against immunoglobulin heavy-chain allele-specific
quantitative real-time PCR,* using an international
standardised approach.® MRD in bone marrow was
assessed at fixed-duration cycle 12 and 3 months after
consolidation cycle 12 (or corresponding timepoint). MRD
in peripheral blood was assessed at fixed-duration cycle six
and 12 and at consolidation cycles three, six, nine, and 12,
and 3 months after consolidation cycle 12 (or corresponding
timepoint). MRD values were categorised as undetectable
(<104 ie, less than one chronic lymphocytic leukaemia cell
per 10000 leukocytes), low positive (=104 and <102), and
high positive (=102). Baseline genetic markers and
biomarkers were also analysed at the central laboratory of
the University Medical Centre of Amsterdam
(appendix p 113).Tumour lysis syndrome risk was assessed
on the basis of absolute lymphocyte count and lymph node
size and graded into three categories with corresponding
prophylactic measures, and tumour lysis syndrome scored
according to Cairo-Bishop guidelines (appendix p 90)."*”
Adverse events were reported after each fixed-duration
cycle and every 3 months after randomisation until 30 days
after the last dose of any drug from the protocol. Adverse
events were graded according to the Common Terminology
Criteria for Adverse Events (CTCAE) version 4. Until 1 year
after the last patient had completed protocol treatment, an
annual safety report was submitted to the Ethics
Committees and competent authorities of the respective
member states.

Outcomes

The primary endpoint was centrally assessed
undetectable MRD in bone marrow and no progressive
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disease according to IwCLL criteria at the completion of
trial assessment (3 months after end of consolidation
cycle 12 or corresponding timepoint, by the local
investigator). Secondary endpoints were overall response
rate (patients with partial or complete response),
progression-free survival (defined as the time from the
date of enrolment to disease progression or death), event-
free survival (defined as the time from enrolment to
fixed-duration treatment failure [no partial or complete
response], death, or disease progression), overall survival
(defined as the time between enrolment and death due to
any cause), MRD response rate (determined as the
proportion of patients with undetectable, low-positive,
and high-positive MRD) measured in peripheral blood or
bone marrow, and toxicity of venetoclax ramp-up. Quality
of life, geriatric assessments, and resistance mechanisms
were also secondary endpoints but will be analysed and
reported separately. Analysis of the prognostic value for
response of the baseline characteristics immunoglobulin
heavy-chain variable region (IGHV) mutation status,
genomic complexity, and TP53 status was an exploratory
post-hoc endpoint.

Statistical analysis

The sample size needed for the primary endpoint was
estimated on the basis of the undetectable MRD results of
the CLLI1 trial in patients with previously untreated
chronic lymphocytic leukaemia and coexisting conditions.*
Sample size was calculated using an A’hern design, based
on a 25% probability boundary for the null hypothesis and
a 50% probability boundary for the alternative hypothesis,
an a of 0-05, and a power of (1—[3) 80%, which resulted in
a sample size of 26 patients in each consolidation treatment
group, with at least 11 successes needed to warrant further
investigation. Considering a putative 20% fixed-duration
treatment failure and 5% ineligibility rate, 70 patients were
planned to be enrolled in the trial. Patients were withdrawn
from the study in case of death, non-eligibility in hindsight,
disease progression during treatment, failure at the end of
fixed-duration treatment (defined as no partial or complete
response), excessive toxicity according to the treating
physician, or patient decision to discontinue protocol
treatment. The consolidation treatment groups were
analysed separately, and no formal comparison between
the treatment groups was made. Because a single primary
endpoint for each treatment group was defined, no
adjustment for multiple testing in the sample size
calculation was needed. The primary endpoint was
analysed in all patients who were randomly assigned to
a treatment group.

For the primary endpoint analysis and secondary
proportion endpoints, a binomial exact test was used and
point estimates with 95% Cls were calculated according
to the Clopper—Pearson method.” For the primary
endpoint, the null hypothesis was rejected in favour of
the alternative hypothesis if the lower bound of the
95% CI was larger than 0-25. The time-to-event
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70 patients were enrolled |

—b| 3 excluded due to ineligibility in hindsight*

67 received pre-induction with two cycles of obinutuzumab |

—>| 1 discontinued due to excessive toxicity

66 received fixed-duration venetoclax plus obinutuzumab |

1death
2 excessive toxicity
1 withdrawal of consent

4 discontinued during fixed-duration treatment

A 4

62 received all 12 cycles of venetoclax plus obinutuzumab, had
at least partial remission, and were randomly assigned

v v

32 assigned to venetoclax consolidation
consolidation

30 assigned to MRD-guided venetoclax

1did not start venetoclax consolidation
due to excessive toxicity

3 discontinued during venetoclax
consolidation
1 excessive toxicity
2 withdrawal of consent

A

28 received 12 cycles of venetoclax consolidation

to three

1 had MRD positivity at randomisation and
received venetoclax consolidation cycles one

lincorrectly received cycles four to 12

i 3

| 32 included in primary endpoint analysis

|<- - | 30 included in primary endpoint analysis

Figure 1: Trial profile

MRD=minimal residual disease. *One patient had small lymphocytic lymphoma, one had splenic lymphoma, and

one had synchronous breast cancer.

endpoints (progression-free survival, event-free survival,
and overall survival) were estimated for the intention-to-
treat population (defined as all eligible enrolled patients)
using the Kaplan-Meier method.

Safety was assessed in all patients who received at least
one dose of any study drug. Toxicities were tabulated as
adverse events. All analyses were performed using Stata
(version 16.1) and a p value of less than 0-05 was
considered significant.

One safety interim analysis was performed on
Feb 1, 2018, when the first 30 patients had completed the
first three cycles of therapy® An independent data
monitoring committee reviewed the results of interim
analyses with respect to safety and efficacy.
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Consolidation group  Minimal residual Patients not

(n=32) disease-guided randomly assigned
consolidationgroup  (n=5)
(n=30)
Age, years 72 (69-75) 71(68-74) 76 (71-77)
Sex
Male 24 (75%) 20 (67%) 3(60%)
Female 8 (25%) 10 (33%) 2 (40%)
ECOG performance status
0 17 (53%) 14 (47%) 4(80%)
1 14 (44%) 14 (47%) 1(20%)
2 1(3%) 2 (7%) 0
Binet stage
A 6 (19%) 3(10%) 0
B 14 (44%) 11 (37%) 1(20%)
C 12 (38%) 16 (53%) 4(80%)
Cumulative lliness Rating Scale 3(1-5) 3(1-5) 2 (1-6)
score
IGHV mutational status
Mutated 13 (41%) 11.(37%) 2 (40%)
Unmutated 17 (53%) 14 (47%) 2 (40%)
Not available 2 (6%) 5(17%) 1(20%)
TP53 aberration* 5(16%) 4 (13%) 0
Genomic complexity
None (0-2 copy number 25 (78%) 23 (77%) 4 (80%)
aberrations)
Low (3-4 copy number 5(16%) 5(17%) 0
aberrations)
High (=5 copy number 2 (6%) 2 (7%) 1(20%)
aberrations)
Haemoglobin concentration, g/dL 12 (10-13) 11 (10-12) 12 (10-12)
Platelet count, x10° cells per L 143 (109-210) 111 (79-220) 127 (91-172)
White blood cell count, x10° cells 110 (65-217) 82 (55-175) 79 (9-159)
perL
Lymphocyte count, x10° cellsperL 95 (62-160) 82 (55-175) 72 (6-155)
B, microglobin concentration, 4 (4-5) 4(3-6) 5 (4-5)
mg/L
Creatinine clearance, mL/min 71(57-79) 73 (65-87) 77 (63-83)
CLL-IPI risk group
Low risk (score 0-1) 0 2 (7%) 0
Intermediate risk (score 2-3) 8 (25%) 2 (7%) 0
High risk (score 4-6) 18 (56%) 18 (60%) 3 (60%)
Very high risk (score 7-10) 5(16%) 4 (13%) 0
Missing 1(3%) 4 (13%) 2 (40%)

Data are n (%) or median (IQR) . IGHV=immunoglobulin heavy-chain variable region. CLL-IPI=Chronic Lymphocytic
Leukaemia International Prognostic Index. *del(17p) or TP53 mutation.

Table 1: Baseline characteristics

This is the primary endpoint analysis of this trial, which
is ongoing and is registered with EudraCT (2015-004985-27)

and the Netherlands Trial Register (NTR6043).

Role of the funding source

The funder of the study had no role in study design,
data collection, data analysis, data interpretation, or

writing of the report.
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Results

Between Oct 28, 2016, and May 31, 2018, 70 patients were
enrolled, of whom three were later excluded because of
ineligibility in hindsight (one patient with small
lymphocytic lymphoma, one with splenic lymphoma, and
one with synchronous breast cancer; figure 1). 67 (47 [70%)]
men and 20 [30%] women) patients received fixed-
duration treatment, five of whom discontinued during
fixed-duration treatment due to death (n=1), withdrawal
of consent (n=1), or excessive toxicity (n=3) and did not
proceed to randomisation. 62 patients were randomly
assigned to a treatment group (table 1). 32 patients were
assigned to the consolidation group, 28 of whom received
12 cycles of venetoclax consolidation (four patients in this
group discontinued earlier due to excessive toxicity or
withdrawal of consent). 30 patients were assigned to the
MRD-guided consolidation group, one of whom received
venetoclax consolidation cycles one to three because of
MRD positivity at randomisation and subsequently
showed undetectable MRD in peripheral blood; 29 (97%)
of 30 had undetectable MRD at randomisation and
therefore did not receive consolidation, although one
patient with undetectable MRD at randomisation
incorrectly received venetoclax consolidation cycles four
to 12 after showing MRD positivity (figure 1).

At the data cutoff date of Feb 11, 2021, all patients had
been off treatment for at least 8 months, with a median
follow-up of 35-2 months (IQR 31-5-41-3). 16 (50%
[95% CI 32-68]) of 32 patients in the consolidation group,
at 3 months after the last consolidation cycle, and
16 (53% [34-72]) of 30 in the MRD-guided consolidation
group, at the corresponding timepoint, met the primary
endpoint of undetectable MRD in bone marrow and no
progressive disease. In the intention-to-treat population,
63 (94%) of 67 patients on fixed-duration treatment had an
overall response (21 [31%] had a complete response). Best
response on treatment (including consolidation) was
complete response in 37 (55%) of 67 patients, partial
response in 26 (39%), and stable disease in two (3%). At
completion of trial assessment, 13 (41%) of 32 patients in
the consolidation group and 18 (60%) of 30 in the
MRD-guided consolidation group had a complete
response, 25 (78%) and 29 (97%) had overall response;
progressive disease occurred in three (9%) and one (3%),
respectively. 3-year progression-free survival was 85%
(95% CI 72-92; seven [10%] of 67 patients had disease
progression and two [3%)] died), 3-year overall survival was
94% (95% CI 83-98; three [4%)] died), and 3-year event-free
survival was 83% (95% CI 72-90; three [4%] had no partial
response after fixed-duration treatment, seven [10%)] had
disease progression, and one [1%] died; figure 2).

In the intention-to-treat population, undetectable MRD
in peripheral blood was reached after cycle six of venetoclax
plus obinutuzumab in 56 (84%) of 67 patients and after
cycle 12 in 59 (88%). Undetectable MRD in bone marrow
was reached after cycle 12 of venetoclax plus obinutuzumab
in 53 (79%) of 67 patients. In patients assigned to the
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Figure 2: Kaplan-Meier survival curves

(A) Progression-free survival. (B) Overall survival. (C) Event-free survival. Ticks indicate censored patients. Shading indicates 95% Cls.

consolidation group, 27 (84%) of 32 had undetectable
MRD in bone marrow at the time of randomisation;
3 months after consolidation cycle 12, the proportion had
decreased to 19 (59%). Data on bone marrow MRD were
missing in seven (22%) patients in the consolidation
group. 30 (94%) of 32 patients had undetectable MRD in
peripheral blood at the time of randomisation; 3 months
after consolidation cycle 12, the proportion had decreased
to 23 (72%; figure 3). In patients assigned to the
MRD-guided consolidation group, 26 (87%) of 30 had
undetectable MRD in bone marrow at the time of
randomisation; at the end of trial evaluation, the
proportion had decreased to 17 (57%). Data on bone
marrow MRD were missing in three (10%) patients in the
MRD-guided consolidation group. 29 (97%) of 30 patients
had undetectable MRD in peripheral blood at the time of
randomisation; at the end of trial assessment, the
proportion had decreased to 17 (57%). Three patients died,
of whom one was on protocol treatment and the death was
deemed unrelated to treatment.

Adverse events leading to discontinuation of study
treatment occurred in three (4%) of 67 patients (one severe
pneumonia, one possible meningitis, and one unknown)
during fixed-duration treatment and two (6%) of 32 patients
in the consolidation group discontinued consolidation
treatment because of toxicity (one heart failure and
one neutropenic fever). During fixed-duration treatment,
51 (76%) of 67 patients had venetoclax dose reductions,
mainly for haematological toxicity (neutropenia). In the
consolidation group, eight (25%) of 32 patients had
venetoclax dose reductions and in the MRD-guided
consolidation group, two (100%) of two who received
venetoclax had dose reductions. 28 (42%) of 67 patients
received granulocyte colony-stimulating factor (G-CSF) to
treat or prevent neutropenia.
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During pre-induction and fixed-duration cycles, all
patients had at least one adverse event. Any adverse event
of grade 2 occurred in 14 (21%) of 67 patients, grade 3 in
35 (52%), and grade 4 in 17 (25%). One patient died of
aspiration pneumonia unrelated to treatment. Any adverse
events of grade 24 (mainly infections) occurred in
22 (69%) of 32 patients in the consolidation group and
11 (37%) of 30 in the MRD-guided consolidation group
(table 2). The most common grade 3 or worse adverse
events were infection (two [6%] of 32 patients in the
consolidation group and one [3%] of 30 in the MRD-
guided consolidation group) and neutropenia (two [6%)]
and two [7%)]). Five malignancies occurred, of which four
were localised skin tumours and one was prostate cancer.

Two pre-induction cycles of obinutuzumab reduced
tumour lysis syndrome risk; at baseline 19 (28%) patients
were categorised as high risk, 40 (60%) as intermediate
risk, and eight (12%) as low risk. After two cycles of
obinutuzumab, one (1%) patient was categorised as high
risk, ten (15%) as intermediate risk, and 54 (81%) as low
risk for tumour lysis syndrome. Four (6%) patients
developed laboratory tumour lysis syndrome (two grade 1
and two grade 3). Only two patients developed laboratory
tumour lysis syndrome during venetoclax ramp-up
(grade 1 and grade 3). All cases of laboratory tumour lysis
syndrome resolved with hydration and rasburicase.
No patients developed clinical tumour lysis syndrome.

Exploratory analyses for baseline genetic markers of
possible prognostic value showed no clear effect for
mutational status, TP53 status, or genomic complexity
on reaching undetectable MRD (appendix p 114).

Discussion
This primary endpoint analysis of the open-label,
randomised, parallel-group, phase 2 HOVON 139/GiVe
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Figure 3: Sankey plot showing MRD kinetics

MRD kinetics are shown for the intention-to-treat population from baseline until end of fixed-duration treatment cycle 12 (A) and for the randomly assigned
population in the consolidation group (B) and the MRD-guided consolidation group (C) from end of fixed-duration treatment until 3 months after end of
consolidation or corresponding timepoint, respectively. The three MRD categories (undetectable, low positive, and high positive) are depicted in peripheral blood and
in bone marrow. IwCLL clinical responses are shown at cycle 12 of fixed-duration treatment and at 3 months after end of consolidation (consolidation group) or
corresponding timepoint (MRD-guided consolidation group). Patients who had both undetectable MRD in bone marrow and absence of progressive disease at

3 months after end of consolidation or corresponding timepoint are highlighted by dashed line boxes and represent the primary endpoint success rate. MRD=minimal
residual disease. lwCLL=International Workshop on Chronic Lymphocytic Leukemia.

During pre-induction and fixed-duration ~ During venetoclax consolidation in the During observation or venetoclax

treatment (n=67) consolidation group (n=32) consolidation in the minimal residual
disease-guided consolidation group
(n=30)
Grade2  Grade3  Grade4 Grade5 Grade2 Grade3 Grade4 Grade5 Grade2 Grade3 Grade4 Grade§5
Any 14 (21%) 35(52%) 17(25%) 1(1%) 14(44%) 6(19%) 2(6%) O 7(23%) 4(13%) O 0
Infection 30(45%) 7(10%) O 0 14 (44%) 2(6%) O 0 5(17%) 1(3%) O 0
Neutropenia 3(4%) 24(36%) 12(18%) 0 0 0 2(6%) 0O 0 2(7%) O 0
Diarrhoea, abdominal 8 (12%) 2 (3%) 0 0 0 1(3%) 0 0 0 0 0 0
discomfort, or
stomach complaints
Malignancy or 2 (3%) 1(1%) 0 0 1(3%) 1(3%) 0 0 0 0 0 0
neoplasm
Hypertension 5(7%) 1(1%) 0 0 0 0 0 0 0 0 0 0

Data are n (%). Grade 2 events with frequency 10% or higher and grade 3-5 events with frequency 1% or higher are shown. Data on grade 1 adverse events were not collected
and are therefore not present.

Table 2: Adverse events

trial showed that 12 cycles of fixed-duration venetoclax lymphocytic leukaemia who were unfit for fludarabine-
plus obinutuzumab resulted in a high rate of undetectable  based treatment. MRD measurement in peripheral blood
MRD in previously untreated patients with chronic following fixed-duration treatment was not suitable to
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guide venetoclax consolidation, because nearly all
patients (97%) already had undetectable MRD.

The proportion of patients who met the primary
endpoint of MRD-negative bone marrow and no
progressive disease at the end of trial assessment was
similar in both study groups (50% in the consolidation
group and 53% in the MRD-guided consolidation group).
After six cycles of venetoclax plus obinutuzumab,
84% of patients already had undetectable MRD in
peripheral blood, which was similar to the proportion after
cycle 12 (88%). An early plateau in undetectable MRD was
also seen in the CLL14 trial,” although with slightly lower
percentages (70% in peripheral blood at cycle seven and
72% at cycle 12). This difference between the trials might
be explained by the additional two pre-induction cycles of
obinutuzumab in the HOVON 139/GiVe trial. This finding
suggests that the two pre-induction cycles of obinutuzumab
not only result in effective debulking for tumour lysis
syndrome risk mitigation,” but might also improve the
undetectable MRD rate.

In both study groups, undetectable MRD rate in bone
marrow and peripheral blood was higher after end of
fixed-duration venetoclax plus obinutuzumab than after
consolidation or the observation period, indicating loss
of MRD response despite continuous treatment.
A similar observation was found in the CLL14 trial, where
half of the MRD-positive patients showed increasing
MRD levels while on treatment.” In the MURANO study’
of venetoclax plus rituximab in patients with relapsed or
refractory chronic lymphocytic leukaemia with 2 years
of venetoclax treatment, loss of undetectable MRD
occurred Dbefore treatment cessation. This finding
indicates that, in some patients, chronic lymphocytic
leukaemia subclones emerge that are venetoclax
resistant. Consequently, such patients will not benefit
from consolidation treatment.” This occurrence has not
yet been observed with the combination of venetoclax
plus ibrutinib, where responses have been shown to
deepen over time, although head-to-head comparisons
have not been done.**

It is well known that undetectable MRD is a predictor
for progression-free survival after chemoimmuno-
therapy.”” Undetectable MRD following both first-line
and second-line treatment with venetoclax and anti-CD20
is highly predictive for prolonged progression-free
survival.* It has also been shown that the MRD growth
dynamics differ between chemoimmunotherapy and
venetoclax plus obinutuzumab, with slower MRD
increase after venetoclax-based treatment.”” In CLL14,
progression-free survival was lower for patients with
TP53 mutations than for those without, even if treated
with venetoclax, but no difference was found by IGHV
mutation status.” Additionally, patients with complex
karyotype had similar responses on venetoclax.”®
Dynamics of MRD are influenced by depth of MRD as
well as acceleration of regrowth in high-risk disease. We
were unable to identify an association between baseline
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genetic markers and post-treatment MRD status, which
might have been due to the low number of patients in
these subgroups.

As well as the small number of patients, another
limitation to the MRD-guided approach was the
unexpectedly high rate of undetectable MRD in
peripheral blood after fixed-duration treatment, resulting
in only one patient receiving venetoclax consolidation in
the MRD-guided consolidation group. Because MRD was
not measured between cycles six and 12, our data cannot
be used to consider MRD-guided treatment cessation
before 12 cycles of treatment. It might be, however, that
a more dynamic approach than an MRD measurement at
one timepoint provides better selection of patients who
benefit from consolidation.

Another limitation of this study is the missing data on
MRD in bone marrow at the completion of trial
assessment, which could potentially obscure deep
responses, with 22% missing in the consolidation group
and 10% missing in the MRD-guided consolidation
group. To address this limitation, a follow-up study using
a next-generation sequencing approach to analyse MRD
of less than one chronic lymphocytic leukaemia cell per
100 000 leukocytes in peripheral blood will be performed.

Complete response rates increased from end of fixed-
duration treatment to completion of trial assessment in
both study groups, which suggests that there is ongoing
activity of venetoclax, specifically in the lymph node
compartment, even after treatment cessation. Whether
the same occurred in CLL14 is not known, as no
mandatory CT scan during follow-up was performed in
that study.® It is known from the MURANO study that
undetectable MRD is more strongly associated with
superior progression-free survival than IwCLL response.”
Due to the short follow-up of nearly 3 years in our study,
no conclusions on survival can be made, but a longer
follow-up study is currently being conducted.

By contrast with CLL14, where all patients had a total
score of greater than 6 on the Cumulative Illness Rating
Scale or a creatinine clearance of less than 70 mL/min,
the median score in our trial was only 3, indicating
a fitter population. All these patients were deemed unfit
for fludarabine-based treatment by their treating
physician because of age older than 65 years or coexisting
conditions, according to the national guidelines.”
Because new agents were not yet reimbursed for
treatment-naive patients in the Netherlands by the start
of this trial, patient or physician preferences for
chemotherapy-free regimens might have had a role in
the selection of this fitter population.

We confirm that toxicity of fixed-duration venetoclax
plus obinutuzumab is manageable for patients with
chronic lymphocytic leukaemia who are unfit for
fludarabine-based treatment. No new safety signals and
no treatment-related fatal adverse events were observed.
Similar to what is known from chemoimmunotherapy,
neutropenia and infections were the most prevalent
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adverse events, despite treatment with G-CSF. Toxicity or
patient decision to stop were the main reasons to
discontinue fixed-duration treatment (four patients).
Moreover, four additional patients discontinued during
venetoclax consolidation, indicating the effect of side-
effects during prolonged venetoclax exposure. This
finding was emphasised by the small number of adverse
events in patients who did not receive consolidation
venetoclax. Reduced drug exposure has economic
benefits and might result in better quality of life, which
will be analysed in further studies.

The main goal in tailoring venetoclax duration is to
improve quality of life by increasing the duration of
treatment-free response without compromising long-
term treatment outcome, as learned from chronic
myeloid leukaemia.* In this study, we showed that an
optimal response is found after 12 cycles of fixed-duration
venetoclax plus obinutuzumab in the majority of patients
with chronic lymphocytic leukaemia. Consolidation with
venetoclax 12-cycle treatment increases the duration of
known side-effects and does not prevent the loss of MRD
response and subsequent risk of disease relapse.
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