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Abstract

Venetoclax is approved as monotherapy and in combination with rituximab for

relapsed/refractory (R/R) chronic lymphocytic leukemia (CLL). Two Phase 1 stud-

ies (M12-175 [NCT01328626]; M13-365 [NCT01682616]) were conducted in which

patients who initially responded and then progressed on venetoclax monotherapy

could receive added rituximab. Ten patients were evaluated (M12-175, n = 8; M13-

365, n= 2), and five (50%) responded again upon addition of rituximab, including three

complete and two partial responses. Responses were ongoing after 5–10 months of

follow-up. Addition of rituximab was well tolerated. These findings indicate potential

clinical benefit with rituximab added to venetoclax post-progression in some patients

with R/R CLL.
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1 INTRODUCTION

Venetoclax is a selective B-cell lymphoma-2 inhibitor approved

for the treatment of patients with chronic lymphocytic leukemia

(CLL)/small lymphocytic lymphoma (SLL) in the frontline and relapsed

settings as monotherapy or in combination with an anti-CD20
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antibody [1]. Although responses are achieved in approximately

75%of patientswithmonotherapy in the relapsed/refractory (R/R) set-

ting, most patients will develop progressive disease (PD) while on con-

tinuous venetoclax after a median duration of 3 years [2,3]. Including

rituximab from the outset induces high response rates (92%) andmore

frequent deep responses when indirectly compared with venetoclax
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monotherapy in patients with R/R CLL/SLL [4]; however, it is unknown

whether the later addition of rituximab after PD on venetoclax can

improve outcomes.

The primary analyses of two phase 1 dose-escalation studies of

venetoclax in R/R CLL/SLL (M12-175 and M13-365) have been pre-

viously reported [5,6]. During long-term follow-up in these studies,

patients who progressed on venetoclax monotherapy could, at investi-

gator discretion, receive added rituximab while continuing venetoclax

[5,6]. Here, we report efficacy and safety outcomes for these patients.

2 METHODS

M12-175 (NCT01328626; data cutoff July 15, 2019) and M13-365

(NCT01682616; data cutoff June 4, 2019) were phase 1 open-label

dose-escalation studies conducted in accordance with the Declaration

ofHelsinki andall applicable local guidelines. Both trialswere approved

by the ethics committees at each participating institution. All patients

provided written informed consent. Patients aged ≥18 years with R/R

CLL/SLL and an Eastern Cooperative Oncology Group performance

status score ≤1 were enrolled. Full inclusion criteria have been previ-

ously described [5,6].

In M12-175, 56 patients received venetoclax with a stepwise dose

ramp-up to reach target doses of 200–1200 mg once daily in dose

escalation, and 60 patients were enrolled in an expansion cohort at

the recommended phase 2 dose (RP2D) of 400 mg once daily contin-

uously until progression [5]. In M13-365, 49 patients received veneto-

clax daily, using a stepwise weekly escalation schedule, to target doses

of 200–600 mg once daily continuously and rituximab for 6–9 doses,

with most patients following a schedule of 375 mg/m2 in month 1 and

500 mg/m2 in months 2–6 [6]. In both studies, responses were evalu-

ated based on the International Workshop on CLL (iwCLL 2008) crite-

ria [7]. Minimal residual disease (MRD) testing was performed in bone

marrow (BM) and peripheral blood (PB) using≥4-color flow cytometry,

with a minimum sensitivity of 0.01% per European Research Initiative

on CLLmethodology [8].

Per protocol amendments, patients with CLL PD while on veneto-

clax monotherapy could remain on venetoclax and receive rituximab

(375 mg/m2 followed by 500 mg/m2 monthly for 5 months) after PD,

per iwCLL criteria [7]. Tumor lysis syndrome (TLS) prophylaxis was not

mandated for rituximab treatment after progression; low-risk standard

TLS prophylaxis was followed for some patients. Adverse events (AEs)

were graded per the National Cancer Institute Common Terminology

Criteria for Adverse Events. In this patient series, we recorded clinico-

pathological factors both at study commencement and at the time of

CLL progression. We evaluated responses and described the duration

of clinical benefit following rituximab treatment. AEs occurring after

starting additional rituximabwere summarized.

3 RESULTS AND DISCUSSION

Adding rituximab to continuous venetoclax therapy after documented

CLL progression was not mandatory per study protocols and occurred

at investigator discretion. The case studies (SupplementaryMaterials)

include patients who had achieved durable responses to venetoclax-

based therapy, had indolent CLL relapse on venetoclax monotherapy,

and opted to continue therapy and receive rituximab. Ten patients

(M12-175: n = 8; M13-365: n = 2) had rituximab added to ongo-

ing venetoclax after developing PD per iwCLL criteria (n = 9) or

rising MRD in PB (>1 log increase; n = 1) while on continuous vene-

toclaxmonotherapy. Progressionwas characterized by lymphadenopa-

thy in seven of 10 patients, although none had bulky disease; the

median of the largest node size was 3.2 cm (range, 2.0–3.9 cm). No

patient had clinically aggressive relapse or Richter transformation. In

one of six evaluable patients in this series, an emergent BCL2 muta-

tion (Gly101Val) was detected at CLL progression; the mutation in this

patient was themajor clone and has been previously described [9].

The characteristics of this cohort and responses after adding rit-

uximab to venetoclax therapy are summarized in Table 1 and repre-

sented in a swimmer plot (Figure 1). Of the M12-175 subset, the best

initial response to venetoclax monotherapy was complete response

(CR) in three of eight patients and partial response (PR) in five of eight

patients. The median time from drug commencement to progression

on venetoclax monotherapy was 44 months (range, 30–68). Clinical

benefit was observed upon adding rituximab to venetoclax monother-

apy, with four of eight patients achieving new responses (one CR,

three PRs). One of the four responders again developed CLL progres-

sion 7 months after rituximab response and subsequently achieved a

third response to a second course of additional rituximab treatment.

Another responder with a BCL2 mutation detected at CLL PD confer-

ring putative venetoclax resistance [9], achieved MRD-negative CR on

completion of rituximab therapy. This mutation (Gly101Val) was found

to reduce sensitivity to venetoclax in vitro; however, full resistance

requires additional changes to the microenvironment, which varies

betweenpatients [9]. Asof thedata cutoff, CLL responsewasongoing in

all four patients, providing additional clinical benefit ranging from5.4+

to 9.8+months; one patient developed PD after database cutoff. Four

patients did not achieve a response following rituximab treatment; one

patient who has not yet had a formal response assessment remains on

venetoclaxmonotherapywith stable disease with ongoing clinical ben-

efit as judged by the treating hematologist.

Both patients in M13-365 who initially received venetoclax in com-

bination with rituximab achieved PR to initial therapy in dose escala-

tion (dose < 400 mg once daily) and subsequently received 400 mg

once daily after the RP2D was determined. These patients developed

PD at 36 and 55 months, and both received an increase in veneto-

clax dose to 600 mg without CLL response. One patient achieved a PR

shortly after being re-treated with rituximab, then attained CR with

undetectable MRD in BM 12 months later, with ongoing undetectable

MRD. The second patient did not achieve disease response following

rituximab re-treatment and discontinued the study due to PD.

No significant safety findings were observed with the addition of

rituximab to ongoing venetoclax monotherapy. Treatment-emergent

AEs related to rituximab occurred in three of 10 patients, includ-

ing grade 2 infusion reaction, grade 1 fatigue, and one patient with

grade 2 neutropenia and grade 2 upper respiratory tract infection.
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Time on venetoclax + rituximab
Time on venetoclax after rituximab
Ongoing venetoclax
Ongoing venetoclax + rituximab

BM uMRD
Blood uMRD
Rise in MRD

CR
PR
SD
PD

0 10 20 30 40 50 60 70 80 90

A

B

C

D

E

F

G

H

I

J

CR

PR

PR

PR

PR

CR

PR

CR

PR

PR

Best response to
initial therapy

M
12

-1
75

M
13

-3
65

Months on Study

F IGURE 1 Best response, MRD response, and time on study drug
Abbreviations: BM, bonemarrow; CR, complete response; MRD, minimal residual disease; PD, progressive disease; PR, partial response; SD, stable
disease; uMRD, undetectable minimal residual disease.

No biochemical or clinical TLSwith addition of rituximabwas reported.

Other AEs of interest post-rituximab included grade 3/4 neutropenia

in two patients, one event of grade 3 Campylobacter infection, and one

event of grade 3 pneumonia.

Despite the durable responses that can be achieved by venetoclax

with rituximab in theR/R setting [10], options for treating patientswith

CLL who progress on venetoclax are limited. Bruton tyrosine kinase

inhibitors (BTKis) can be effective in BTKi-naive patients [11,12] or in

patients ceasing initial BTKi therapy because of intolerance; however,

interventions that prolong the clinical benefit of venetoclax are desir-

able.Oneoption for achieving this is to re-treat patientswith rituximab

or other anti-CD20 antibodies such as obinutuzumab, which has been

shown to be a more effective antibody to partner with chemother-

apy than rituximab in the frontline setting [13,14] and has an accept-

able safety profile with venetoclax [15]. In this era of novel CLL ther-

apies [4,16], this case series provides insight into the potential ben-

efit of rituximab in salvaging the loss of response to venetoclax. The

addition of rituximab could be an effective and tolerable therapeutic

strategy for some patients with CLL who develop PD after previous

durable responses to venetoclax monotherapy. These findings suggest

that continuing venetoclax and re-treating with rituximab may extend

the clinical utility of venetoclax in some patients. Although the cost of

suchanapproachmaybe limiting for some, this option couldbeparticu-

larly useful for patients with otherwise limited treatment options. Fur-

ther follow-up and evaluation of a larger cohort are required to assess

the response rate and durability of resumed responses and to identify

determinants of response to rituximab and the relative safety and effi-

cacy of other anti-CD20 antibodies in this context.
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