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Venetoclax is an effective therapy for chronic lymphocytic leukemia (CLL) with the potential to induce
deep remissions.1-5 Furthermore, venetoclax in combination with an anti-CD20 antibody is now approved
on fixed-duration treatment schedules (front-line: 12 months with obinutuzumab3; relapsed/refractory:
24 months with rituximab).2 As fixed-duration venetoclax-based therapies are increasingly used, more
patients will require CLL therapy after venetoclax.

Whether patients who had initial responses to venetoclax-based therapies may be effectively re-treated
with venetoclax in a later line of therapy is an important question. The current literature describes veneto-
clax re-treatment in only a small number of patients. Four patients from the phase 1b study of venetoclax
and rituximab in CLL have been re-treated with venetoclax (3 evaluable patients, 100% with partial
responses [PR]; duration of responses 18.7-40.3 months).6 Additionally, preliminary data reported a
72.2% overall response rate (ORR) for patients included in the MURANO study who have been
re-treated with venetoclax (18 evaluable patients; median treatment duration 11.4 months; range,
0.7-27.6 months).7

We conducted a multicenter, international retrospective study investigating outcomes and safety data for
patients with CLL treated with a venetoclax-based regimen (Ven1) in any line of therapy and then
re-treated with a second venetoclax-based regimen (Ven2) in a later line of therapy. Data were collected
from 3 sources: 15 medical centers (n 5 30), CLL Collaborative Study of Real-World Evidence data-
base (n 5 5), and patients from the MURANO trial dataset (n 5 11). This study was approved by the
institutional review board and conducted in accordance with the Declaration of Helsinki. Collected data
included patient demographics, prognostic disease characteristics at Ven1 start, tumor lysis syndrome
(TLS) incidence, clinical response, and reasons for treatment discontinuation (Ven1 and Ven2). Patients
were excluded if best response to the initial venetoclax regimen was progression of disease (PD). The
primary study endpoint was investigator-assessed ORR for Ven2 (complete response [CR], PR, stable
disease [SD], PD, International Workshop on CLL [iwCLL] 2018).8 The Kaplan-Meier method was used
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to estimate progression-free survival (PFS). All other analyses were
descriptive. Data were analyzed using Stata/SE 17.0.9

We identified 46 patients with CLL who were re-treated with vene-
toclax. Patient characteristics prior to initial venetoclax regimen
(Ven1) are summarized in Table 1. In most cases (91.3%), Ven1
was administered in the relapsed and/or refractory setting. The
median number of prior therapies was 2 (0-10), and 40.0% of
patients had received a Bruton’s tyrosine kinase inhibitor (BTKi)
prior to Ven1 (unknown prior BTKi status, n 5 1). Ven1 was com-
monly administered in combination with anti-CD20 antibody therapy
(rituximab 47.8%; obinutuzumab 4.3%) or as monotherapy (37.0%).

For Ven1, 85.3% of patients received a maximal dose of venetoclax
of 400 mg daily. Clinical or laboratory TLS was consistent with prior
studies (n 5 2 of 33 patients with available data; 1 laboratory,
1 clinical TLS). With a median exposure to Ven1 of 18 months
(76.1% $ 12 months), the ORR to Ven1 was 95.7% (CR 47.8%
[n 5 22], PR 47.8% [n 5 22], SD 4.3% [n 5 2]; Figure 1A). Eigh-
teen of 28 patients (64.2%) with available minimal residual disease

Table 1. Patient baseline characteristics and clinical data for

initial venetoclax (Ven1) and re-treatment (Ven2) regimens

Baseline characteristics* Results

(n 5 patients

with available

data)

Median age at CLL diagnosis, y (range) 55.5 (24-75) n 5 46

Median age at Ven1 start, y (range) 64 (31-75) n 5 46

Male sex 73.9% n 5 46

Race 83.3% White n 5 42

9.5% Black

7.1% Other

Ven1 administered as part of a clinical trial 56.5% n 5 46

Ven1 as monotherapy 37.0% n 5 46

Ven1 as first-line treatment 8.7% n 5 46

Median prior lines of therapy (range) 2 (0-10) n 5 46

Prior BTKi 40.0% n 5 45

Del(17p) 25.0% n 5 44

TP53 mutation 15.6% n 5 32

Complex karyotype 20.5% n 5 39

IGHV unmutated 82.1% n 5 39

Rai stage at Ven1 start 0: 4.9% n 5 41

I: 26.8%

II: 19.5%

III: 17.1%

IV: 31.7%

TLS risk before treatment with Ven1 Low: 32.6% n 5 46

Medium: 34.8%

High: 32.6%

Ven1 regimen Monotherapy: 37.0% n 5 46

Ven-R: 47.8%

Ven-G: 4.3%

Ven-Ibrutinib: 2.2%

Other: 8.7%

Ven1 stable dose of 400 mg daily 85.3% n 5 41

Ven1 clinical or laboratory TLS 6.1%
(1 laboratory, 1 clinical)

n 5 33

TLS risk before treatment with Ven2 Low: 47.1% n 5 34

Medium: 38.2%

High: 14.7%

Ven2 regimen Monotherapy: 45.7% n 5 46

Ven-R: 28.2%

Ven-G: 10.9%

Ven-Ibrutinib: 4.4%

Other: 10.9%

Ven2 stable dose of 400 mg daily 80.5% n 5 41

Ven2 clinical or laboratory TLS 8.6%
(2 clinical; 1 unknown)

n 5 35

G, obinutzumab; R, rituximab.
*All baseline characteristics refer to Ven1 unless otherwise specified.
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Figure 1. Patient outcomes with venetoclax re-treatment. (A) ORR for Ven1.

(B) ORR for Ven2. (C) PFS for Ven2.
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(MRD) data for Ven1 had undetectable MRD by flow cytometry
(threshold 1024 sensitivity).

The reasons for Ven1 discontinuation included completion of
planned therapy, 39.1% (n 5 18); toxicity, 21.7% (n 5 10); MD/
patient preference, 19.6% (n 5 9); other, 8.7% (n 5 4); progres-
sion of CLL on therapy, 4.3% (n 5 2); stem cell transplantation,
4.3% (n 5 2); and cost, 2.1% (n 5 1). Toxicities leading to discon-
tinuation included neutropenia (n 5 2), dermatologic toxicity
(n 5 2), diarrhea/colitis (n 5 2), viral infection (n 5 2), bacterial
infection (n 5 1), and other (n 5 1).

There was a median of 16 months between the completion of Ven1
and the start of Ven2 (range 3-52 months; 84.8% of patients with
$ 6-month interval; 58.7% $ 12-month interval). Most patients
(84.8%) did not have another line of therapy between Ven1 and
Ven2. Reasons for initiation of Ven2 were iwCLL PD (93.0% of 43
cases with available data) and MRD-positive relapse without clinical
progression (7.0%). Ven 2 was administered as monotherapy
(45.7%) or in combination with rituximab (28.2%), obinutuzumab
(10.9%), ibrutinib (4.4%), or other (10.9%).

The 5-week dose escalation ramp-up was used for Ven2 in 86.7%
of cases (n 5 26 of 30 patients with available data). Alternative
methods used for introduction of venetoclax included a ramp-up
schedule to a maximum dose of 100 mg daily (n 5 2), a more rapid
ramp-up (n 5 1), and 1 patient who resumed at 400 mg daily with-
out ramp-up. TLS occurred with Ven2 in 3 patients (2 clinical,
1 unknown; 1 patient used a modified dose escalation of 20 mg
venetoclax daily for 2 weeks, 50 mg daily for 2 weeks, and then
100 mg daily; 2 patients with unknown strategies).

The ORR to Ven2 was 79.5% (n 5 39 patients with available
response data; CR 33.3%, n 5 13; PR 46.2%, n 5 18; SD
18.0%, n 5 7; PD 2.6%, n 5 1; Figure 1B). Twelve patients had
flow cytometry MRD assessments during Ven2 therapy, with 41.7%
(n 5 5) of these patients having undetectable MRD; 3 CR, 1 PR,
1 missing response assessment). At a median follow-up of 10
months (range 1-50 months), the median Ven2 PFS for the overall
cohort was 25 months (95% CI, 17-42 months; Figure 1C). The
median time on Ven2 was 10 months. Of the 26 patients who have
discontinued Ven2, reasons for discontinuation of Ven2 included
progression of CLL (n 5 12), death not due to CLL progression
(n 5 3), completion of planned therapy (n 5 4), MD/patient prefer-
ence (n 5 2), other or unknown (n 5 2), toxicity (n 5 1), sudden
death on therapy (n 5 1), and Richter Transformation (n 5 1). For
the subgroup of patients with BTKi exposure prior to Ven1
(n 5 18), the ORR to Ven2 was 56.3% (n 5 16 patients with avail-
able response assessments) and the median PFS was 15 months
(median follow-up 8 months, n 5 18 patients).

Here we present the largest reported series of patients with CLL
who have been re-treated with venetoclax. We observed a high
ORR (79.5%) in a heavily pretreated patient population. Further-
more, our data support the safety of venetoclax re-treatment, with
3 patients experiencing TLS.

Importantly, 40% of patients had been treated with a BTKi prior to
Ven1. Currently, there are limited treatment options for patients with
CLL who require additional therapy after treatment with both a BTKi
and venetoclax (ie, “double exposed” patients).10,11 Currently
approved therapies include phosphatidylinositol-3-kinase inhibitors,
which have limited efficacy after venetoclax and BTKi (median

PFS 5 months),12,13 and chemo1/2immunotherapy combinations,
which have poor outcomes after targeted agents.13 The observed
responses in the patients exposed to BTKi patients in our cohort
(ORR 56.3% to Ven2) support the role of venetoclax re-treatment
filling an unmet need for select “double exposed” patients with CLL.
Future studies should examine venetoclax re-treatment prospectively
in a larger population of patients exposed to BTKi.

The efficacy of re-treatment in a heavily relapsed/refractory popula-
tion also supports further evaluation of venetoclax re-treatment after
disease progression following time-limited treatment in the front-line
setting. There are currently no data on venetoclax re-treatment after
first-line venetoclax. Our study included 4 patients in whom Ven1
was the initial CLL therapy, with 4 of 4 evaluable patients respond-
ing to venetoclax re-treatment. Several ongoing prospective studies
are examining venetoclax re-treatment following front-line venetoclax-
based therapy (NCT04523428, NCT04447768, NCT04419519,
and NCT04895436).

We acknowledge limitations of our study design. Data were col-
lected retrospectively from investigators at individual sites; therefore,
variation in chart review may exist. Responses were assessed with
iwCLL criteria provided as a guide; however, central confirmation of
responses was not performed. To address inconsistencies in chart
review or missing information, the data provided were reviewed
carefully by the lead investigators (A.R.M. and M.C.T.). If required,
specific details of cases were clarified with site investigators. Longer
follow-up will be required to determine the durability of responses.
Additionally, this study included both front-line and relapsed and/or
refractory patients who were re-treated with monotherapy as well as
venetoclax-based combination therapies. Future dedicated prospec-
tive studies with more standardized re-treatment regimens will be
important to validate these results. Furthermore, in this study, the
median time between Ven1 and Ven2 was relatively short at
16 months, perhaps owing to the heavily pretreated patient popula-
tion included in this study. The ongoing prospective studies examin-
ing venetoclax re-treatment after front-line venetoclax-based therapy
will be important in providing re-treatment response and survival
estimates for patients with longer remissions to the initial
venetoclax-based regimen and fewer prior therapies.

We report the largest experience of the venetoclax re-treatment
strategy in patients with CLL. The results of this study have substan-
tial clinical relevance as more patients require treatment of CLL fol-
lowing time-limited venetoclax-based therapy.14 The high ORR and
durability of observed remissions support the clinical practice of ven-
etoclax re-treatment and the development of future studies to pro-
spectively validate venetoclax re-treatment in patients with CLL.
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